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The Calusa Domain: An Introduction

William H. Marquardt

1L-j"L

On a ~ebruary day four hundred twenty-six years
ago in Charlotte Harbor, then known as the Bay

of Carlos, Pedro Menendez de Aviles stood face to face
with paramount chief Carlos, king..0.lhe_c:..alw;!a an..s!...
10Ld_obLoutlLEorida (Figure 1). Just five months
before, in September, 1565, the 47-year-old Spanish
nobleman had wrested control of Fort Caroline from
the French and founded a new town named St. Augus
tine.

Menendez held the Spanish title "Adelantado," sig
nifying that he represented the king of Castilian Spain
in this new frontier in what to the Spaniards was a new
world. He was also governor of the Spanish colony of
Florida and commander of a small and often conten
tious band of a few hundred mercenary soldiers,
sailors, settlers, craftspersons, and priests (Lyon
1983:38-130).

In the person of Carlos, son of Senquene, rested the
authority of the Calusa state, the prerogative of life or
death over thousands of subjects, the righ.t to receive

ayment of tribute from scores of towns acrQs_s--1lLe~

peninsula,~ ower to use sacred knowled e to com
mand t e-winds and waters. His people built_
earthworks, temples, and waterways; carved, painted
and engraved. They practiced rituals that included
reverence for ancestors and a concept 0 -.aft..er1iie.
C9mm~s provic!.eci for the noble.s and for the
military, who were not required to work. On th'!L
Februaryday Carlos's soldiers stood ready to enforce
his.J:Y:ill,_o die trying. // - ---- --

But while both men held authority and controlled
formidable resources, each needed the other. For this
was no chance encounter, but a carefully orchestrated
ceremony in which Carlos would offer his allegiance

Figure 1. Artist's conception of the meeting between Pedro Menendez de Aviles and Calusa paramount
chief Carlos, February, 1566. (Drawing copyright 1990 by Hermann Trappman, used by permission.)
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to Menendez and Castile in the expectation of receiv
ing Menendez's assistance in defeating his enemies
and solidifying his own political power (Marquardt
1987b; Solis de Menis 1964).

What historical processes had led to the encounter
between Menendez and Carlos that winter day in
1566? What combinations of environmental condi
tions and human decisions, many generations before
Carlos and Menendez, had produced the fiercely inde
pendent Calusa, who now believed it to their ad
vantage to negotiate with some of the strange
outsiders who had so fundamentally changed the cir
cum-Caribbean world during Menendez's and
Carlos's own lifetimes?

The answers are not obvious, and in fact the Calusa
/are something of an anthropological mystery. For ex-4J ample, alt!!o~gh sedenta comple" stratified, and

illbutary, the Calusa were not farmers but fisher folk.
Almost all the known people who achieve such a
measure of complexity are agriculturalists who
depend on one or more staple crops for their subsis
tence and are thus able to produce and distribute a
surplus. So far as we can tell from our study of both
historical and archaeological data, the Calusa and
their south Florida neighbors raised no crops what
soever.

If the Calusa did not achieve complexity and power
by controlling agricultural surpluses, how did they
achieve them? One art of the answer to the Cal~

k' E.~.~.J~LSurely the extremely-hig1:L~cli.\dly-oL

r southwest Florid's estuarine arine meadows. In
fact, some scholars believe that the pch inshore food_
~e were entirel sufficient to ulf.ill-the role
usuall _Elay.ed J2y agr~re (Goggin and Sturtevant
1964: 207). This may be true, but it does not explain
the process by which the Calusa became so remarkably
complex. Many maritime cultures, even those in en
vironments of abundance, did not.

It is possible that the sixteenth-century Calusa politi
cal complexity observed by the Spaniards was not the
result of the slow and steady process that Widmer
suggests. Instead, i~_ha:v:ebeen a recent develo 
ment, stimulated by sixteenth-century Buro ean
presence In t e region that we ow o~y as the
southeastern Unite~ tates and the circum-Caribbean, ~
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(Marquardt 1991). South Florida nati~s were in
direct and indirect CQ act with Buro eans early in the
slxteent centur (Marquardt 1988b:176-179), and it is

ausible that im ortant changes in Calusa ~ial n
political organization occurred as South Florida was
d~.!linexora~yin!£l~9.p~?mi!!atecLme
cantile/im erial economy (Marquardt 1987b:103-110;
1991. ---...._-

Widmer first proposed his model in a Ph.D. disser
tation completed in 1983, the same year we began
work in southwest Florida. As Widmer stated then
(1983:145), the chronological understanding of the
Caloosahatchee/Charlotte Harbor region (Figure 2),
heartland of the historic Calusa, was woefully inade
quate. If Widmer's or any alternative explanatory
models were to be tested, new and better archaeologi
cal data were needed. In short, we lacked the most
basic chronological and environmental under
standings that would allow us even to begin to test
models of Calusa development (Marquardt 1986:66
67).

....--- --.......

(ill;-;;UTHWEST FLORIDA PROJECT
-~'- ._---

The Southwest Florida Project began in 1983 when I
mapped a shell midden site on Josslyn Island (Mar
quardt 1984), assisted by Alan May (Schiele Museum,
Gastonia, N.C.) and members of the Southwest Florida
Archaeological Society, and funded by Josslyn's land
owners, Donald and Patricia Randell. Preliminary
visiting and surface collecting of various sites on the
islands of Charlotte Harbor /Pine Island Sound were
done intermittently over the next two years, with the
help of volunteers and limited university resources.

Supported mainly by the contributions of private
citizens (see Marquardt 1987a:14, 1988a:15; Marquardt
and Blanchard 1989:14; Blanchard and Marquardt
1990:9-10) and assisted by numerous volunteers from
Lee, Collier, and Charlotte counties, we tested (and
removed column samples from) a number of Charlotte
Harbor sites between 1985 and 1988. (Detailed
descriptions and diagrams of these test excavations
are found in Chapter 2 of this volume.)

Our first opportunity came in March and May, 1985,
again at Josslyn Island (8LL32). Supported by an ad
ditional gift from the Randells, we excavated three test
pits, one to a depth of 3.8 m in an area previously
disturbed by unauthorized excavators. In June, with
the cooperation of the Ding Darling National Wildlife
Refuge, which has jurisdiction there, we removed
column samples from an eroding beach-side deposit
at Cash Mound (8CH38). A third opportunity was
presented when we were invited by owner/ developer
Garfield Beckstead to salvage information from a mid
den near the Collier Inn on Useppa Island that had
been inadvertently disturbed by a backhoe. Analysis
of these materials was supported by a grant from the
Ruth and Vernon Taylor Foundation and by gifts from
private donors (Marquardt 1987a, 1988a).
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Figure 2. Southwest Florida, showing the area from Charlotte Harbor to the Ten Thousand Islands.
(Drawing by Corbett Torrence.)
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In February, 1986, a grant from the National Science
Foundation (BNS85-19814) enabled us to begin gather
ing seasonality and paleoenvironmental data. Under
the direction of Sam B. Upchurch (University of South
Florida), geological cores were taken in and near ar
chaeological sites. Stephen Hale, Irv Quitmyer,
Douglas Jones, Karen Jo Walker, Elizabeth Wing, and
I made monthly collections of marine samples (clams,
otoliths from three species of fish) for purposes of
establishing ways to read paleoclimatic and paleo
seasonality data from ancient faunal remains (Mar
quardt 1987a:12). Margaret Scarry and Lee Newsom
collected plant seeds, wood, and fibers to form the first
comprehensive archaeobotanical comparative collec
tion for the area (Marquardt 1987a:13, 1988a:13).
Wing and Quitmyer conducted two midden experi
ments (Marquardt 1987a:12, 1988a:10). Ann Cordell
searched for sotirces of clay used for prehistoric pot
tery-making. Raymond Hintz, then with the Univer
sity of Florida's Survey and Mapping department,
School of Engineering, undertook photogrammetric
mapping of some of the larger sites.

In March and May of 1986 a combination student
and volunteer crew tested sites 8LL722 and 8LL55 on
Buck Key. Analysis continued on materials we had
excavated in 1985-1986, as well as on materials from a
pit feature previously excavated at Big Mound Key
(8CHIO) by George Luer (Marquardt 1987a:ll).

Since 1987, Jan and Robin Brown have provided a
furnished house for our project's use in Ft. Myers.
Thanks to their hospitality, and to assistance from the
Ruth and Vernon Taylor Foundation, Donald and
Patricia Randell, Robert and Corinne Schultz, and a
number of other private donors, 1987 saw the comple
tion of monthly ecological collection trips, excavation
of the two experimental middens, assistance to Robert
Edic's oral history project in the Boca Grande area
(Marquardt 1987a:13, 1988a:5), the transcription of
documents from Spanish archives in Spain, supported
by the Wentworth Foundation (Marquardt 1988a:4),
and test excavations at Galt Island (8LL27) by a mostly
volunteer crew (Marquardt 1987c, 1988a:2).

Small test excavations were conducted at an early
twentieth century site near Bokeelia (8LL1431A; Mar
quardt and Walker 1988), funded by the Subon Cor
poration, and again at Cash Mound (8CH38) in April,
1988. In May test excavations were undertaken at
Pineland (8LL33), assisted by 84 local volunteers (Mar
quardt and Blanchard 1989: 1-3). Analysis and writing
continued in 1988 and 1989. Claudine Payne began
working as editor in the fall of 1988, concentrating on
the new translations of Spanish documents by John
Hann (now published: Hann 1991). Merald Clark
joined the project as artist/illustrator in January, 1989,
funded initially by the University of Florida's Division
of Sponsored Research.

In Fall, 1989, we began an ambitious archaeol
ogy/education project in cooperation with the Nature
Center of Lee County, the Fort Myers Historical
Museum, and the Lee County school system. The
project was called "The Year of the Indian: Archaeol-
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ogy of the Calusa People" and was funded by a Special
Category grant from the Bureau of Histdric Preserva
tion, Florida Department of State. It featured two
eight-week excavation seasons at Useppa Island
(8LL51) and Pineland (8LL33), making use of over
11,000 hours of supervised volunteer labor; two
museum exhibits; a summer program for children; a
multi-media slide show; hands-on classroom demon
strations and site visits for elementary school students;
teacher training; curriculum development; artifact
replication research; oral history research; and a pop
ular book.

Under the field direction of Michael Russo, excava
tions were also undertaken in Collier County on
Horr's Island (sites 8CR201, 205, 206, 207, 208, 209, 211,
and 696), funded by a grant from Ronto Developments
Marco. Three months of excavations in late 1989
focused on extensive shell middens of the preceramic
Archaic period, as well as a pottery-bearing site and
the home site of plantation owner John Foley Horr
(Russo 1991a, 1991b). Mounds A and B at Horr's Is
land contain burials and extensive layers of sand and
shells. These date to ca. 3300-2500 B.C Our data
suggest that Horr's Island was occupied or visited
throughout the year, and that Late Archaic coastal
populations were making good use of a fully estab
lished estuary during the third millennium B.C, a
situation mirrored at Useppa Island.

At Useppa (8LL51) excavations in late 1989 under
my direction concentrated on a 32 m2 area where we
found evidence of a shell tool manufacturing industry,
ca. 1900 B.C As at Horr's Island, sea level seems to
have been sufficiently high to have prOVided ample
estuarine resources by the third millennium B.C or
earlier.

In early 1990, under the field direction of Karen Jo
Walker, excavations were resumed at the Pineland
site. Excavations concentrated on an area near a large
mound known as Brown's Mound, where da rk orga nic
horizons that appear to be floors were discovered for
the first time. We also identified late sixteenth century
artifacts from a disturbed burial mound and tested a
previously undocumented low mound nearby
(8LL1612).

Pineland was also the location for our broadest
public outreach effort to date. The public was allowed
and encouraged to visit the excavations. Over three
hundred volunteers helped with the Pineland excava
tions. An education program, coordinated by Charles
Blanchard, directly involved 2,810 students, 180
teachers, and 45 schools and other educational or
ganizations. Thirty-nine classroom lectures were
given and 27 classes of fourth and fifth graders, a total
of 950 children, visited the Pineland site for hands-on
archaeological activities (Blanchard and Marquardt
1990).

Analysis and writing continued in 1990, supported
in part by income from an endowment established by
a grant from the Knight Foundation as well as gifts to
that endowment from Donald and Patricia Randell
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and the Ruth and Vernon Taylor Foundation. By 1991,
most chapters for this book were in draft form, and
had been edited by me and by Claudine Payne. Payne
designed the monograph format, in consultation with
me, then she and Sam Chapman prepared the camera
ready text using computers, a scanner, and a laser-jet
printer contributed to the Project by Hewlett-Packard
thanks to a matching gift from Paul and Warren Miller,
and using desktop publishing software Ventura Pub
lisher, version 3.0. In 1991 Corbett Torrence served as
draftsperson-cartographer, and Merald Clark as art
ist-illustrator. We finished the editing and typo
graphy in 1992, assisted by a grant from the Division
of Sponsored Research, University of Florida. Patricia
Bartlett, Director of the Ft. Myers Historical Museum,
kindly served as an outside proofreader of the entire
book. Printing costs for this book were defrayed in
part by a grant from the Knight Foundation.

WHAT TO EXPECT FROM THIS BOOK

Culture and Environment in the Domain of the Calusa
covers only those data recovered through 1988. As
this book goes to press, we have completed analysis
of materials excavated in 1989 and 1990 at Useppa
Island and Pineland (for preliminary summaries, see
Blanchard 1989; Blanchard and Marquardt 1990), and
are now analyzing material collected during a twelve
week season at the Pineland site in 1992 (Marquardt,
Payne, and Walker 1992). Detailed reports on the
Horr's Island work are now available (Russo 1991a,
1991b). In preparation are monographs on Us~pp~ ,
Island and Pineland, as well as a summary volume fo
popular audiences'J ~

In a sense, a,ll archaeological reports are prelimi
nary, and this seems especially true in an area such as
southwest Florida, where so little in detail was known
prior to the 1980s. We fully expect the findings
reported here to be augmented and superseded by our
own research and that of others. Nevertheless, we
have gathered enough data to feel that wehave a basic,
working understanding of the cultural and paleoen
vironmental record of Charlotte Harbor, ca. 4500 B.C.
A.D. 1600. The information reported in this volume
will be complementary to other materials already in
print, such as a paper on the project's research agenda
(Marquardt 1986) and two papers on what is known
from historical sources about Calusa culture and
politics (Marquardt 1987b, 1988b). Translations and
detailed exegesis of Jesuit and Franciscan mission ac
counts and other records and correspondence of the
sixteenth, seventeenth, and eighteenth centuries per
taining to southwest Florida can be found in Missions
to the Calusa, by John Hann (1991).

In Chapter 2 of this book, I describe the excavations
of 1984-1988 and discuss excavation strategies and
stratigraphy for each. In Chapter 3, Upchurch, Jewell,
and DeHaven present the results of coring near and
within archaeological sites, as well as a consideration
of sedimentary processes and how they have affected
and been affected by human occupation of the harbor.

5

The authors present information bearing on questions
of Holocene sea-level fluctuations, a topic also taken
up by Walker in Chapter 8.

In Chapter 4, Ann Cordell reports results of her
detailed analyses of Caloosahatchee area ceramics,
presents a refined pottery chronology based on the
new analyses, and relates the new findings to tradi
tional typologies. By undertaking a constituent
analysis, Cordell goes beyond traditional considera
tions of temper, color, and hardness to establish a
more temporally and spatially sensitive typology for
Caloosahatchee area ceramics.

Chapters 5 and 6 report studies of shell and bone
artifacts, respectively, and include discussions of the
roles of shell and bone in the fishing technology of
Charlotte Harbor. In Chapter 5, I first review the
history of shell artifact analysis in south Florida, then
introduce a new typology, one derived from the
pioneering work of Goggin and others, but with as
much emphasis on manufacturing/use trajectory as
on function. Shell artifacts can be quite useful in
studies of spatial and temporal variation and can play
the roles for southwest Florida that ceramic and chert
artifacts often do elsewhere. Walker considers south
west Florida bone artifacts in Chapter 6, based on our
excavations in 1984-1988. She has examined the role of
shell, bone, and turtle carapace artifacts in another
paper as well (Walker 1991), based on both our ex
cavated materials and comparative research under
taken in collections at the University of Pennsylvania
Museum of Archaeology and Anthropology and at the
National Museum of Natural History, Smithsonian
Institution.

In Chapter 7, Quitmyer and Jones present the
detailed results of clam seasonality studies and their
implications for research on Charlotte Harbor settle
ment. The annual growth of bivalves (such as Mer
cenaria sp.) is a function of seasonal variations in
temperature and other environmental factors.
Growth curves must be discerned for each local re
search area, however. A curve for Mercenaria on the
Atlantic coast of North Carolina will look very dif
ferent from one for the Gulf coast at Charlotte Harbor.
Quitmyer and Jones explain their methods and present
a convincing case that Mercenaria campechiensis is a
reliable indicator of seasonality for the Charlotte Har
bor estuary.

Walker demonstrates in Chapter 8 the potential of
zooarchaeology to contribute not just to subsistence
studies, but to a broad range of archaeological and
paleoenvironmental research topics. Walker sum
marizes the analysis of 17 fine-screened column
samples representing a variety of local conditions in
Charlotte Harbor and derives from them patterns of
prehistoric food procurement, environmental charac
teristics, and Holocene sea-level fluctuation. Her data
confirm Late Holocene sea-level curves recently ob
tained by Stapor and others (1991) from studies of
barrier island beach deposits.
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In Chapter 9, Wing and Quitmyer present the results
of their preliminary experiments in midden forma
tion/deformation. The authors discuss the materials
lost from and gained by the experimental middens,
and suggest that further and more sophisticated ex
periments will give us a better appreciation for
diagenetic processes and the dynamism of zooar
chaeological sites.

In Chapter 10, Scarry and Newsom summarize the
results of the first comprehensive archaeobotanical
work in southwest Florida and document prehistoric
foods as well as domestic and technological uses of
plant resources for prehistoric Charlotte Harbor. The
authors compare their findings to those from other
south Florida and Caribbean sites, and discuss the
roles of plants in a highly diverse area that straddles
temperate and tropical biomes.

Although we have not focused on burial excava
tions, Chapters 1.1 and 12 present descriptions of
burials encountered while testing sites on Useppa Is
land (8LL51) and Buck Key (8LL55). Two levels of
burials, one preceramic, the other from the later
ceramic period, were noted in the Collier Inn salvage
excavations on Useppa Island. Michael Hansinger,
who assisted in those excavations, provides descrip
tive information on the physical remains in Chapter
11. The burials found at Buck Key are described by
Dale Hutchinson in Chapter 12. Finally, Chapter 13
summarizes the findings and reviews what we now
know, compared to what was known when the project
began in 1983.

This book does not, nor is it intended to, solve the
questions of the emergence of Calusa complexity.
Before those questions can be answered with any de
gree of assurance, we will need additional survey and
dating, as well as extensive testing and intensive ex
cavations at a number of key sites. These activities are
presently underway, but it would have made no sense
to conduct today's focused investigations before estab
lishing a basic tool kit of chronological and paleoen
vironmental understandings. This had to be done at
the broad scale of the Charlotte Harbor estuarine sys
tem and over the entire 6,000-year time scale of prehis
toric coastal occupation of the Caloosahatchee area.
This first phase of chronological and paleoenviron
mental background studies is now finished, and these
findings are the subject of this book.
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Recent Archaeological and Paleoenvironmental
Investigations in Southwest Florida

William H. Marquardt

I n this chapter I summarize the results of mapping,
surface collecting, and test excavations undertaken

between 1983 and 1988 at five localities in the Char
lotte Harbor/Pine Island Sound area: Josslyn Island,
Useppa Island, Cash Mound, Buck Key, and Pineland
(Figure 1). I also include some observations on Big
Mound Key and Boggess Ridge. For each of the five
sites we test-excavated, I describe the local environ
mental setting and previous archaeological investiga
tions, discuss the stratigraphy and chronology, and
place the site within the broader research goals of the
project. Environmental characteristics of the Char
lotte Harbor area as a whole are discussed by Walker
(Chapter 8) and Scarry and Newsom (Chapter 10).

When we began our work, the chronology for the
Caloosahatchee area was very poorly understood, and
subsistence and environmental characteristics had
been investigated only in a superficial way. For ex
ample, fine-screen zooarchaeological analysis had
been undertaken in southwest Florida only rarely
(Fradkin 1976; Milanich et al. 1984) prior to our re
search, and no flotation or other fine-screen recovery
of plant remains had ever been done. Our initial re
search objectives were simply to become familiar with
the makeup of the sites, ascertain the ages of the
deposits, and evaluate their floral and faunal remains.

Field methods were similar at all sites. For each site,
each separate excavation area, called an "operation," is
given a roman letter, e.g., Operation A. Test pits
within each operation are given arabic numerals, e.g.,
Test Pit A-I. Excavation was usually done in arbitrary
IO-cm levels, numbered consecutively from top to bot
tom. Thus, A-I-10 designates the tenth level in Test
Pit A-I. When there is a need to subdivide an excava
tion into two or more discrete loci, a third-level arabic
numeral is added. Thus, "A-1-10-2" is the second locus
of the tenth level of the first test pit in Operation A.
Artifacts or samples for which exact provenience
(horizontal and vertical) is recorded are given "slash"
numbers and bagged separately. For example, an ar
tifact labeled A-I-10/4 is the fourth measured item
recorded in Level 10 of Test Pit A-I. Similarly, A-I-10
2/3 is the third special item measured in locus 2 of
Level 10 of Test Pit A-I. We do not use the "field
specimen" and "feature" numbers favored by many
archaeologists.

9

I take pains to explain this simple but effective
recording system because a few colleagues (including
two anonymous peer reviewers of my grant propos
als!) have formed the mistaken impression that I ex
cavate shell middens in arbitrary levels without
regard to their stratification. On the contrary, the
level/locus system allows both horizontal and vertical
control so that various combinations of discrete
depositional units can be compared. The hierarchical
numbering system facilitates computerized com
parisons at several levels. And since the artifact num
bers carry provenience information, there is little
chance of confusing areas during excavation or
analysis.

All excavated deposits were passed minimally
through 1/.1 inch (6.4 mm) mesh hardware cloth, unless
otherwise indicated. Column-sample excavations for
archaeobiological data recovery typically measured 50
x 50 em and were excavated in IO-cm levels, thus each
column level ideally contains a volume of 0.025 m3

.

Water flotation of these deposits was undertaken first
in a screen box device I constructed to fit into the sink
in my laboratory at the Florida Museum. Later, when
a SMAP-type (Watson 1976) flotation barrel became
available, we were able to float sediments in the field,
which allowed us to avoid the chore of transporting
heavy bags of excavated sediments back to Gaines
ville. During flotation in both the sink and SMAP
machine systems, the heavy fractions were caught in
V16 inch (1.6 mm) window screen. Further details of
zooarchaeological and archaeobotanical lab methods
are found in Chapters 8 and 10, respectively.

Radiocarbon dates are reported throughout this
book in one-standard-deviation date ranges and are
13C-adjusted and calibrated unless otherwise indi
cated. In addition to the calibrated dates, Table 1
presents raw dates in radiocarbon years for those who
prefer to work with them instead.

Table 2 presents an abbreviated chronology chart for
the Caloosahatchee area. For other treatments of
regional chronology, see Carr and Beriault (1984),
Milanich and Fairbanks (1980:15-33 et passim), Wid
mer (1988:55-97), and especially Griffin (1988:111
166). The "Caloosahatchee area" is an archaeological
zone that runs from southern Sarasota County south
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Figure 1. The research area, showing the sites discussed in this chapter. Key to sites: 10 =8CH10, Big
Mound Key; 16 = 8CH16, Boggess Ridge; 38 = 8CH38, Cash Mound; 51 = 8LL51, Useppa Island; 32 =
8LL32, Josslyn Island; 33 = 8LL33, Pineland; 55 = 8LL55, Buck Key Burial Mound; 722 =8LL722, Buck Key
Shell Midden.
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Table 1. Radiocarbon Dates.
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Radiocarbon
Calendar

Site Number Site Name Provenience
Material" Age in Years

Year
l3C-adjusted Laboratory Calibrated

Dated Before A.D.
Equivalentb Age Number Date RangeC

1950b

8LLSI
Useppa Island, Test 6, midden

5 1175 ± 75 RP.d A.D. 775 1565 B.P! UM-I840 AD. 747-925east "ramp" underlying "ramp"

8LLSI Useppa Island, Test 6, lower
5 1360 ± 65 B.pd A.D. 590 1750 B.P! UM-I839 AD. 608-704east "ramp" portion of "ramp"

8LLSI
Useppa Island, Op. A (1985),

HB 1270 ± 70 B.P. A.D. 680 1410 B.P. Beta-45824 A.D. 595-666Collier Inn Burial 2

8LLSI
Useppa Island,

Test 5, midden 5 1700 ± 75 B.P.d AD. 250 2090 B.P! UM-I841 A.D. 193-392backhoe test

8LLSI Useppa Island, Test 3, midden 5 1845 ± 90 B.pd A.D. 105 2235 B.P! UM-I837 A.D. 14-230backhoe test

8LLSI
Useppa Island,

Test 3, midden 5 2260 ± 75 Rpd 310 B.C. 2650 B.P! UM-I838 454-334 B.C.
backhoe test

8LLSI
Useppa Island,

Test A-4, Level 2 5 2520 ± 60 B.P. 570 RC. 2930 RP. Beta-38495 805-740 B.C.Collier Inn

8LLSI Useppa Island, Test A-4, Level 3 5 3490 ± 80 B.P. 1540 RC. 3880 RP! Beta-I7336
2011-1778

Collier Inn RC.

8LLSI
Useppa Island, clam shell just

5 4090 ± 70 B.P. 2140 RC. 4480 RP! Beta-14142
2858-2598

Collier Inn below Burial I B.C.

8LLSI
Useppa Island, clam shell

5 4130 ± 80 B.P. 2180 B.C. 4520 B.P! Beta-14152
2880-2652

Collier Inn touching Burial I RC.

8LLSI
Useppa Island,

Test 2, midden 5
4935 ± 100

2985 B.C. 5325 B.P! UM-I836
3890-3640

backhoe test Rpd RC.

8LLSI
Useppa Island,

Test 2, midden 5
5625 ± 100

3675 B.C. 6015 B.P! UM-I835
4610-4370

backhoe test RP.d B.C.

8L132 Josslyn Island Test A-I, LevelS 5 750 ± 60 B.P. AD. 1200 1140 B.P! Beta-17332
AD. 1225-

1304

8L132 Josslyn Island Test A-2, Level 8 5 1010 ± 60 B.P. A.D. 940 1400 B.P! Beta-21292 A.D. 961-1054

8L132 Josslyn Island
Test A, profile,

C
[1120 ± 75 [A.D. 830]£ 1120 Rp f Beta-12924 A.D. 819-996

ash area B.P.]!

8L132 Josslyn Island Test A-I, Level 13 5 1130 ± 70 B.P. AD. 820 1520 B.P! Beta-17333 A.D. 801-978

8L132 Josslyn Island Test A-I, Level 17 5 1750 ± 60 B.P. AD. 200 2140 RP! Beta-45880 AD. 143-292

8L132 Josslyn Island Test A-I, Level 23 5 2070 ± 70 B.P. 120 B.C. 2460 RP." Beta-17334 240-67 B.C.

8L132 Josslyn Island Test A-I, Level 33 5 2080 ± 90 B.P. 130 B.C. 2470 B.P! Beta-17335 324-53 B.C.

8LL722
Buck Key, shell Test B-1, LevelS 5 600 ± 80 RP. AD. 1350 990 B.P! Beta-16283

A.D. 1306-
midden 1439

8LL722
Buck Key, shell

Test A-I, Level 6 5 620 ± 70 B.P. A.D. 1330 1010 B.P! Beta-16285
A.D. 1301-

midden 1424

8LL722
Buck Key, shell Test A-I, Level 6,

5 700 ± 70 B.P. AD. 1250 1090 B.P." Beta-16286
AD. 1260-

midden locus 3 1345

8LL722
Buck Key, shell Test B-2, Level 9 5 700 ± 60 B.P. AD.1250 1090 B.P." Beta-16282

A.D. 1267-
midden 1334

8LL722
Buck Key, shell Test C-I, Level 3 5 710 ± 60 RP. AD. 1240 1100 B.P! Beta-16284 A.D. 1260-

midden 1326

8LL722
Buck Key, shell Test A-I, Level 9 5 910 ± 80 B.P. AD. 1040 1300 B.P! Beta-16287

AD. 1027-
midden 1210

8LLS5
Buck Key, Burial I-A HB 750 ± 70 B.P. AD. 1200 g Beta-2547I g

burial mound

8CH38 Cash Mound Test A-I, Level 4 5 1270 ± 70 B.P. A.D. 680 1660 RP." Beta-16281 A.D. 672-806

8CH38 Cash Mound Test A-I, Level 20 5 1680 ± 60 B.P. AD. 270 2070 RP." Beta-16278 AD. 238-398

8CH38 Cash Mound Test A-I, Level 17 5 1760 ± 80 B.P. A.D. 190 2150 RP! Beta-16279 AD. 118-322

8CH38 Cash Mound Test A-I, level 8 5 1800 ± 90 B.P. AD. ISO 2190 RP! Beta-16280 A.D. 67-266
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Table 1. Radiocarbon Dates, continued.
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Radiocarbon
Calendar

Site Number Site Name Provenience
Material" age in years l3C-adjusted Laboratory Calibrated

Dated before A.D. year Number Date RangeC

1950b equivalentb age

Big Mound West profile,
1070 ± 140

A.D. 780-106018CH10 Key, West pit feature, C AD. 880 S UM-2676
Moundh Layer 1

RP.

Big Mound West profile,
8CH10 Key, West pit feature, S 1080 ± 70 RP. AD. 870 1470 RP." UM-2679 A.D. 871-1018

Moundh Layer 7

Big Mound West profile,
8CH10 Key, West pit feature, C 1090 ± 80 RP. AD. 860 S UM-2685 AD. 840-10001

Mound
N100/E99.4h Layer 8b

8LL33 Pineland
Test C-1,

S 490 ± 60 B.P. A.D. 1460 880 Rp· Beta-27993
A.D. 1420-

Level 9 1491

Pineland,
Test B-1, A.D. 1301-

8LL33 Brown's S 620 ± 70 B.P. A.D. 1330 1010 RP." Beta-27988
Mound

Level 6 1424

Pineland, Test B-1, A.D. 1235-
8LL33 Brown's profile; S 740 ± 60 RP. AD. 1210 1130 B.P." Beta-27989

1309Mound elev. = 6.35 m

Pineland,
A, profile; A.D. 1088-

81133 Randell S 830 ± 60 RP. AD. 1120 1220 B.P." Beta-27990
Mound

elev. = 4.05 m 1250

Pineland,
A, profile; A.D. 1073-

81133 Randell S 850 ± 70 RP. AD. 1100 1240 B.P." Beta-27986
Mound

elev. = 3.05 m 1257

Pineland, Test A-I, A.D. 1032-
8LL33 Randell profile; S 910 ± 70 RP. AD. 1040 1300 RP." Beta-27992

1198
Mound elev. = 6.10 m

Pineland,
A, profile;8LL33 Randell 5 1050 ± 60 B.P. A.D. 900 1440 B.P." Beta-27987 A.D. 906-1030

Mound
elev. = 3.40 m

Pineland, Test B-1,
8LL33 Brown's profile; S 1160 ± 80 B.P. AD. 790 1550 B.P." Beta-27985 AD. 762-956

Mound elev. = 7.91 m

Pineland,
A, profile;

8LL33 Randell S 1350 ± 50 RP. AD. 600 1740 RP." Beta-27984 A.D. 631-701
Mound

elev. = 2.55 m

8LL33 Pineland
Test 0-1,

S 1670 ± 60 RP. AD. 280 2060 B.P." Beta-27991 AD. 247-408
Level 7

"Code: C=charcoal; S=marine shell; HB=human bone.
bAll dates in this column are uncalibrated; half-life = 5568 years.
cCalibrations calculated using program CALIB, version 2.0 (Stuiver and Reimer 1986). Calculations based on Pearson et al. 1986; Pearson and
Stuiver 1986; Stuiver and Pearson 1986; Stuiver, Pearson and Braziunas 1986), using reservoir correction factor of delta R=-5±20 for shell assays.
Dates on charcoal and bone were calibrated using file ATM20.14C, those on marine shell using MARlNE.14C. Only 13C-adjusted dates were
calibrated using program CALIB. The date range shown is ±1 standard deviation.
dSource: Milanich et al. 1984:269-270.
"This shell date adjusted for isotopic fractionation by adding 390 years to raw radiocarbon years before calibration.
fAMS date, adjusted for isotopic fractionation.
sNo 13C-adjusted age is available for this sample.

to a point approximately 40 km north of Marco Island
(Collier County), and from the barrier islands on the
west to a point approximately 90 km eastward into the
interior (Carr and Beriault 1984:4,12; Griffin 1988:121;
Widmer 1988:79). In this book the terms "southwest
Florida" and "Calusa region" refer informally to the
coastal zone from Charlotte Harbor south to the Ten
Thousand Islands.

Archaeological excavations described in this book
are dated from the latter part of the Middle Archaic

period (Collier Inn excavations at Useppa Island, ca.
2750 B.C.) to early Caloosahatchee IV (Buck Key,
8LL722, Tests A and B, ca. A.D. 1375). The chronology
of Table 2 shows an early Paleo-Indian occupation
from ca. 11500 B.C. to 8500 B.C., but this time horizon
is represented only at Little Salt Spring in southern
Sarasota County (Clausen et al. 1975, 1979), a sink hole
site. The Late Paleo-Indian horizon, ca. 8500 B.C.-6500
B.C., is represented locally at Little Salt Spring and
Warm Mineral Springs, also in interior southern
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Table 2. Generalized Chronology for Caloosahatchee Area and Immediate Environs, Based on Our Own Re
search and on Summaries by Griffin (1988), Milanich and Fairbanks (1980), and Widmer (1988). (Ceramic
chronology is discussed in detail by Cordell in Chapter 4, this volume.)

Date Period Present at Some Diagnostic
Artifacts

Big Mound Key, Mound European artifacts (e.g.,

A.D. 1500-1750 Caloosahatchee V Key, Galt Island and metal, beads, olive jar
Pineland burial mounds, sherds)
Useppa Island

Safety Harbor, Glades

A.D. 1350-1500 Caloosahatchee IV
Pineland, John Quiet, Buck Tooled, and Pinellas Plain
Key pottery present; Belle Glade

Plain diminishes

Buck Key, Galt Island, St. Johns Check Stamped,
A.D. 1200-1350 Caloosahatchee III Josslyn Island, Pineland Englewood ceramics; Belle

Glade Plain prominent

Big Mound Key, Galt Belle Glade Red present;
A.D.800(?)-1200 Caloosahatchee IIB Island, Josslyn Island, Belle Glade Plain prominent

Pineland, Useppa Island

Cash Mound, Galt Island, Beginning of Belle Glade

A.D. 650-800(?) Caloosahatchee IIA
Josslyn Island, Pineland, Plain and SPCB ceramics;
Useppa Island Glades Red; thinner

ceramics

Cash Mound, Josslyn Thick sand-tempered plain
500 B.C.-A.D. 650 Caloosahatchee I Island, Useppa Island, pottery with round and

Pineland chamfered lips

1200 B.C.-500 B.C.
Terminal Archaic Useppa Island, Wightman, Fiber-tempered pottery;
("Transitional") 8CR107 semi-fiber-tempered pottery

Palmer, Useppa Island, Orange Plain, Orange

2000 B.C.-1200 B.C. Late Archaic
8CR107, 8CRllO, 8CRllI, Incised, Perico Incised,
8CR112 Perico Plain, St. Johns

Plain; steatite

Bay West, Horr's Island, Coastal sites, but no

5000 B.C.-2000 B.c. Middle Archaic
Little Salt Spring, Useppa ceramics; broad-stemmed
Island bifaces, e.g., Newnan;

mortuary ponds

Sites on coastal dune ridges

6500 B.C.-5000 B.C. Early Archaic
Horr's Island, West Coral ca. 5000 B.C.; earlier coastal
Creek sites probably inundated

by rising sea level

Dalton and Bolen bifaces,
Little Salt Spring, Warm bone points, non-returning

8500 B.C.-6500 B.C. Late Paleo-Indian Mineral Springs, West boomerang, socketed
Coral Creek wooden point, oak mortar,

atlatl spur

11500 B.C.-8500 B.C. Early Paleo-Indian Little Salt Spring Only wooden tools known

Sarasota County (Cockrell and Murphy 1978), and at
the West Coral Creek site (8CH74). At the latter site,
Bolen bifaces, thought to date to ca. 8000-7000 S.c.
(Hazeltine 1983), along with numerous chert and
silicified coral tools and debitage consistent with Late
Paleo-Indian technology elsewhere in Florida, were
found. Lithic artifacts of the Archaic period were also
collected, but no ceramics of any kind were noted. The
artifacts at 8CH74 were found mainly in dredge spoil

from the excavation of canals near a large slough. This
suggests that the Late Paleo-Indian and Archaic com
ponents of this site may have been clustered around a
dependable water source, and now lie buried under
more recent deposits.

The Early Archaic, ca. 6500-5000 B.c., is unknown in
the Caloosahatchee area with the exception of the West
Coral Creek site, but this maybe due to coastal Archaic
sites having been inundated by rising seas (Ruppe
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1980:33). From Horr's Island (see Russo 1991a, b)
dates of 5199-4851 B.C. and 5337-5207 B.C. have come
from shells deep in a sandy oyster shell midden known
as Mound B (8CR206). Horr's Island is not within the
Caloosahatchee area proper, being situated in Collier
County near Marco Island (see Figure 2 of Chapter 1).
The Horr's deposits accumulated on top of high Pleis
tocene dunes, which may account for their preserva
tion even if other similarly early maritime sites have
been covered by rising water.

The Middle Archaic, ca. 5000-2000 B.C., is repre
sented in southwest Florida by substantial coastal
midden deposits at Horr's Island (Russo 1991a, b) and
the mortuary pond site at Bay West (8CR200; Beriault
et aI. 1981) and in the Caloosahatchee area proper by
recent excavations on Calusa Ridge, Useppa Island
(Blanchard and Marquardt 1990:4-5). Analysis of
findings from the latter excavation is ongoing, but is
not discussed in this book.

The beginning of the Late Archaic (ca. 2000-1200
B.C.) is marked by the introduction of ceramics.
Orange Plain and Orange Incised fiber-tempered pot
tery, as well as steatite (soapstone) bowl fragments,
were found at the Collier Inn site on Useppa Island
(see below).

Florida archaeologists also recognize a Terminal Ar
chaic, or "Transitional" period from ca. 1200 B.C. to 500
B.C., characterized literally by a gradual transition
from fiber-tempered pottery to sand-tempered pottery
(Milanich and Fairbanks 1980:152, 154). Both
"Orange" (plain and incised) and "Norwood" (plain
and simple stamped) refer to fiber-tempered pottery,
the former thought to have originated in northeast
Florida (Griffin 1945:222), the latter in north and
central Gulf coastal Florida (Phelps 1965). Although
Orange Incised (and Plain) pottery is found in the
Caloosahatchee area, I do not know of any Norwood
Simple Stamped. The term "semi-fiber-tempered,"
first suggested by Bullen and Bullen, is sometimes
used to refer to the mixture of fibers and sand in the
tempering of pottery from the so-called "Transitional"
period. The Bullens (1953) noted simple-stamped
semi-fiber-tempered pottery as far south as Hernando
County. Cordell's FBT2 category (see Chapter 4)
would probably be considered "semi-fiber-tempered"
by some. It has yet to be demonstrated for southwest
Florida that the transition from fiber to sand temper
ing in ceramics was accompanied by any significant
changes in subsistence or settlement patterns.

The period from ca. 500 B.C. to the time of Spanish
contact has been divided by Widmer (1988:83-87) into
five periods. Widmer's basic chronology is followed
here, but we have adjusted it in response to new
radiocarbon dates and to new pottery studies dis
cussed in detail by Cordell in Chapter 4, this volume.
Cordell's conclusions are based on microscopic ex
amination of constituents in Sand-tempered Plain pot
tery, observed changes in rim and lip forms and vessel
wall thickness, and proportions of Belle Glade Plain,
SPCB Plain (see Chapter 4), Belle Glade Red, and other
pottery found in well-dated deposits. Larger samples
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and more detailed studies in the future are expected
to lead to further refinements in the Caloosahatchee
area chronology.

Widmer's initiation of Caloosahatchee II on the basis
of the beginning of Belle Glade Plain pottery, and of
Caloosahatchee III on the basis of St. Johns Check
Stamped, are adopted, with the exception that our
calibrated date of A.D. 595-666 on the mixed Sand
tempered Plain and Belle Glade Plain pottery at Usep
pa Island (discussed below) pushes the local advent of
Belle Glade Plain pottery, and thus the Caloosahatchee
II period, back into the mid-seventh century A.D.
(Table 2). Also, our excavations at Buck Key indicate
that Glades Tooled ceramics, used by Widmer to sig
nal the beginning of Caloosahatchee IV at A.D. 1400,
may actually date to the BOOs, not the 1400s. Safety
Harbor pottery, including Pinellas Plain, may also
date earlier than 1400; these matters are currently
under study. Belle Glade Plain seems to decline in
importance in the Caloosahatchee IV period, based on
stratified deposits at Buck Key (8LL722; see Chapter 4)
and John Quiet Mound (8CH45; see Bullen and Bullen
1956:43). In this book we begin the Caloosahatchee II
period at A.D. 650 and the Caloosahatchee IV period
at A.D. 1350.

Finally, Widmer proposes A.D. 1513 for the begin
ning of Caloosahatchee V, the period of European
contact, presumably because this is when Juan Ponce
de Leon is said to have first landed in Florida. I prefer
to begin it at 1500 instead because I believe that
European forays into Cuba, the Bahamas, and probab
ly Florida were well underway, if unofficial and un
reported, by the earliest years of the sixteenth century
(Marquardt 1988:176-178).

JOSSLYN ISLAND (8LL32)

We first visited the Josslyn Island site in 1983 at the
invitation of the owners, Donald and Patricia Randell
of Pineland. The Randells had originally planned to
develop the island, but when they realized the extent
and significance of the archaeological site thereon,
they abandoned development plans and nominated
the island to the National Register of Historic Places.
The island was bought by the State of Florida in 1989,
and is now part of the Charlotte Harbor State Reserve.

Funded by a grant from the Randells, Alan May and
I mapped the site, with the assistance of several mem
bers of the Southwest Florida Archaeological Society.
The map was published, along with a discussion of the
site's topography and significance (Marquardt 1984).

A crew visited Josslyn in the spring of 1985 to ex
cavate a column sample for archaeobotanical and
zooarchaeological analysis, and again in the spring of
1987 to excavate an ash and charcoal concentration
that we had observed in 1985 in the profile of a looter's
excavation. Results of the clam-seasonality, zooar
chaeological, and archaeobotanical studies are repor
ted in Chapters 7, 8, and 10. Geoarchaeologists took
core samples from near the island in June, 1986, and
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Excavations, 1985 and 1987

A team of University of Florida students and I jour
neyed to Josslyn Island for a week in March and again
for a week in May, 1985, with the objective of removing
a column sample from the profile of Disturbed Area 8.
After clearing the spoil pile and brush back from the
hole, we excavated and troweled until a profile of the
deposits could be seen. A large ash and charcoal con
centration about 140 cm long appeared about 75 cm
below the surface (see Marquardt 1987:2). Charcoal
collected from it yielded a date of A.D. 819-996 (14C
dates are summarized in Table 1). We drew a profile
diagram of this ashy area, as well as of the profile from
which the column sample was to be taken (Figures 3
and 4).

trees, strangler fig trees, and gumbo limbo trees, as
well as a number of shrubs, cacti, and vines, especially
grape (Vitis sp.). Various small mammals, such as
raccoon and marsh rabbit, as well as snakes, skinks,
gopher tortoises, and numerous birds are present. The
island is surrounded by very shallow (less than 0.5 m)
water and extensive meadows of marine seagrasses,
which support large populations of fish and shellfish.
A small oyster bar is found at the southwestern end of
the island.

Previous Archaeological Investigations

Frank Hamilton Cushing came to Josslyn Island in
the late spring of 1896 (Cushing 1897:337). He noted
that the island had once been cleared of vegetation and
cultivated in fruit and vegetables but was once again
overgrown. He mentioned five high and steep eleva
tions capped by shell mounds on the southern and
western perimeters, these heights being surrounded
by "deep, straight channels" leading to the surround
ing waters of Pine Island Sound. To the north and east,
he observed two "extensive platforms" with canals
leading to the north, into the mangroves.

Into a court resembling "the cellar of an enormous
elongated square house," Cushing excavated a small
test pit, recovering sinkers of coral and shell, pottery,
charcoal, and a hafted gastropod shell tool with a
portion of its handle still intact. The only other profes
sional visit to the site was that of Carlos Martinez in
June, 1976, who noted that the island's vegetation had
returned to a mature state and that the site held "great
potential for future archeological studies" (Martinez
1976).

While mapping in 1983, Alan May and I noted eight
looters' excavations, which we numbered from 1 to 8
(Figure 2). Most of these unauthorized excavations
were shallow, no more than a meter deep. Disturbed
Area 6 was the most extensive. Located near the top
of one of the higher elevations, it appeared to have
been dug in order to collect large conch and whelk
shells, possibly for sale to souvenir shops (see Mar
quardt 1984:Figure 8). By far the deepest, though not
the largest, excavation was Disturbed Area 8 (see Fig
ure 2), a narrow, oval, trench-like excavation about 5
m long, 1 m wide, and over 3 m deep.

MN

t

CONTOUR INTERVAL' , METER

ELEvATION IN METERS A.... SL

25 50 M

SOURCE: MARQUARDT 1984

S.W.F PROJECT Flo.N.N.H.

• TEST UNIT

• CORE SAMPLE

Figure 2. Josslyn Island Mound, showing areas
tested in 1985 and 1987.

their results are found in Chapter 3. Ceramic, shell,
and bone artifacts are discussed in Chapters 4, 5, and
6.

Environmental Setting

Josslyn Island is situated about 3.8 kIn south of
Pineland (Figure 1). The archaeological site itself oc
cupies about 3.0 ha (6.7 acres) and reaches a maximum
elevation of 6.02 meters (19.75 feet) above sea level
(Figure 2).

Sediments underlying the Josslyn shell midden are-'
composed of shelly, muddy sand and shelly sand.
Analysis shows that the midden accumulated on
marine deposits, not on peats or other mangrove
materials. The midden seems to have had its origin on
shoals or small, exposed oyster bars, which then -grew
outward onto the adjacent bay sediments. The lee
environments created by the middens then produced
quiet water conditions, allowing mangrove formation.
Thus, the mangrove swamps are, at least initially, a
consequence of the middens, rather than the other way
around. The archaeological site is geologically the
oldest part of the island, the northeastern extent
having been formed as a prograding lobe. Josslyn
Island provides a remarkable example of the effect of
prehistoric humans on island formation in the Char
lotte Harbor estuarine system (see Chapter 3).

The island's 19.4 ha (47.9 acres) are vegetated by red,
black, and white mangroves, buttonwoods, stopper

J4.
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Disturbed Area 8 is referred to here as Operation A,
with Test Pit A-I being a 50 x 50 em column sample
taken from the eastern end of the enlarged and
straightened looter's hole. Thirty-eight ten-centime
ter levels were removed in their entireties for possible
flotation. We stopped only when ground water in
trusion made further work impossible. Level 38 was
almost entirely submerged. Shell midden deposits
extend 65 em below the present-day water level ac
cording to our soil probe, which encountered at that
depth an impenetrable layer of non-shell sediment.

The 3.8-m profile presents an intriguing
stratigraphic history of a portion of Josslyn Island. As
Figure 4 shows, the density, size, and species of shells
vary dramatically at different depths. Moving from
the surface to the bottom of the profile, the layers are
described as follows.

Zone I, the top 5 to 7 em, is a dark brown layer of
humus and leaf litter. Zone II, from an elevation of
3.82 m to about 3.66, includes all of arbitrary Level 1
(3.81 to 3.71) and half of Level 2. It is composed of
highly organic brown sand with numerous roots and
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occasional pieces of broken mollusk shells. Zone III
extends from 3.66 m to about 3.53 m, and includes the
bottom half of Level 2 and all of Level 3. It consists of
grayish brown sand and finely crushed shell frag
ments.

Zone IV, which extends from about 3.53 m to 3.33 m,
is similar to Zone III in color, but it contains not just
small crushed shell fragments, but a number of small
to medium-sized whole shells and large fragments,
mostly Busycon contrarium (lightning whelk). The con
sistency of Zone IV is much firmer and the shells more
compact than that of Zone III. Zone IV includes Levels
4 and most of 5 and is radiocarbon-dated to A.D.
1225-1304.

Zone V extends approximately from 3.38-3.33 m to
2.86-2.80 m, and includes the lower part of LevelS
down through the bottom of Level 10. It is similar in
color to Zone IV, but has fewer crushed shell frag
ments. It also contains a greater percentage of large
whelk shells, mostly Busycon contrarium, but also Fas
ciolaria tulipa (true tulip) and other conchs, and the
occasional Mercenaria campechiensis (quahog clam).
An especially dense lens of medium-sized conch and
whelk shells, dominated by Busycon contrarium, char
acterizes the lower part of the profile (approximately
3.10 m to 2.80 m) on the southern extremity just above
the main deposit of Zone VI's ash (Figure 4).

Zone VI is characterized by layers of unconsolidated
brown sand containing many tiny bones alternating
with layers of white ash and burned shells. On the
southern side of the 50 em-wide profile, the ash and
bone zone extends as deep as 2.54 m, but it trends
upwards to intersect with a dense concentration of
scallop shells (Argopecten irradians) and whelks on the
northern side at ca. 2.82-2.66 m (see Figure 4). Two
major ash-and-burned-shelllayers are separated by a
5-8 em thick layer of loose brown sand with many
hundreds of tiny bones (Figure 4). A shell from the
lower part of the white-ash-and-burned-shell layer
dates to A.D. 801-978. Beneath the lower ash-and
burned-shell layer is a second, 2-3 em-thick layer of
loose brown sand with tiny bones (Figure 4).

Zone VII extends from the bottom of the undulating
ash and bone layer down to approximately 2.42-2.39
m, the bottom of Level 14. It is grayish brown sand
with bone and shell, the latter predominantly whole
and fragmented lightning whelk shells of various
sizes. Tulip and scallop shells are also common: some
of the tulips are unusually large; the scallops are more
common toward the lower part of Zone VII. A con
centration of fighting conch (Strombus alatus/pugilis)
shells appears at the top of Zone VII on the northern
edge, extending from 2.72 to 2.67 m (Figure 4).

Zone VIII extends from 2.41 to 2.30 m on the south
ern edge and from 2.39 to 2.26 m on the northern. It is
a dark grayish brown sand with only a few small shell
fragments. This relatively shallow stratum is inter
mediate between two much denser strata of shell mid
den.
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Zone IX is a dense shell midden composed of dark
grayish brown sand with many whole and broken
shells of different sizes. Whelks, conchs, clams, and
oysters are represented in quantity. The zone extends
from about 2.26-2.30 m down to 1.96-1.94 m (Figure 4),
the middle of arbitrary Level 19. Shells from Level 17,
the center of Zone IX, date to A.D. 143-292.

Zone X is a stratum of dark grayish brown silty sand
with only a few small shell fragments and one area of
diffuse light gray ashy sand near the bottom of the
zone (Figure 4). It extends from 1.96 m down to 1.41
m, the bottom of Level 24. A 14C date on a shell from
Level 23 is 240 B.C.-67 B.C.

Zone XI extends from 1.41 m down to 1.10-1.04 m.
It is a stratum of dark grayish brown, unconsolidated
sand with a sparse but varied shell content. Oyster,
clam, tulip, lightning whelk, and scallops are repre
sented. The lower 10-15 em of this zone contain many
small shell fragments, but the matrix appears identical
to the upper part.

In Zone XII the midden becomes very dense indeed.
There is almost no sediment other than mollusk shells,
though minor amounts of dark grayish brown sand
are present. There is a notable increase in scallop
shells in Zone XII, but shells of other species-the
familiar whelks, conchs, oysters, and clams-are
present in great numbers and all sizes. This dense
zone of shells extends from about 1.10 m down to 0.77
em.

Zone XIII is similar to Zone XII in the sizes and
varieties of shells present, but in Zone XIII there is
more of the dark grayish brown sand. The zone ex
tends from 0.77 down to 0.61 m, the bottom of Level
32.

Zone XIV extends from 0.61 m down to the limit of
the excavation at 0.01 m, the bottom of arbitrary Level
38. It is composed of very dark grayish brown sand
with some whole shells of various sizes and some
finely crushed shell. This zone was quite damp and
difficult to excavate and describe. The water rose up
to 0.08 m during excavation, so the last 7 em of the final
level were "excavated" by reaching under the water to
recover the sample. A 14C date of 324 B.C.-50 B.C. was
obtained from a shell from Level 33, near the top of
Zone XIV.

An Oakfield split-spoon soil probe was used to as
certain the extent of the midden below the excavation.
The midden extends to 65 em below the bottom of
Level 38, or to -0.64 m.

In sum, the excavation of Column Sample A-I
revealed 4.45 m of stratified deposit dating from about
the third century B.C. to the thirteenth century A.D.
Judging from the dates of Level 33 (324-53 B.C.), Level
23 (240-67 B.C.), and Level 17 (A.D. 143-292), the lower
half of the midden-Zones IX to XIV-appears to have
accumulated rapidly, perhaps in as little as 300 years.
The next available date from the profile is A.D. 801-978
from the ash concentration of Zone VI, some 650 years
later than the deposit less than a meter below it. The
ash concentration of Zone VI is contemporaneous with
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The deep A-I excavation showed us the variety in
deposits and established a time range for Josslyn Is
land, but shallow test pits B-1 and C-l showed that
quite different deposits, i.e., concentrated whelk shells
and mucky scallop middens, were to be found nearby.
The 1985 excavations succeeded in establishing a time
range for Josslyn and obtaining controlled samples for
archaeobiological analysis. Levels 4, 12, 22, and 32
were selected for flotation, representing Zones IV, VI,
X, and XIII.

The archaeobotanical and zooarchaeological anal
yses undertaken on selected levels of the A-I column
sample were informative (see Chapters 8 and 10 for
details). Most of the seeds identified in the A-I. col
umn sample were of ruderal (weedy) taxa, including
chenopod, mallow, grass, purslane, pokeweed, and
trianthema seeds. Saw palmetto seeds and red man
grove sprouts were also identified, and a few mastic
seeds were found in the uppermost analyzed level.
Only in Level 22 were seeds reasonably abundant;
again, ruderal types (chenopod, purslane) dominated.
Red and black mangrove and pine were the most com
monly used fuel woods.

The zooarchaeological analysis of the A-I column
l~els revealed a rich and diverse assemblage of fauna.
An average of 29 vertebrate (mostly fish) and 45 inver
tebrate species were identified in the four analyzed
levels, over two-thirds of which live in shallow sea
grass meadow habitats. Pinfish, pigfish (grunt), silver
perch, and hardhead catfish were the most abundant
fishes. Birds, reptiles, mammals, and crustaceans
were represented infrequently.

Figure 5. Straightened profile of looter's pit (Disturbed Area 6, or Operation B), Josslyn Island,
showing abundance of lightning whelks.

the higher ash deposit noted in the north profile,
which is dated to A.D. 819-996. The absence of Belle
Glade Plain pottery below Zone VI adds credibility to
these dates because it is not known to appear in south
west Florida sites prior to ca. A.D. 650. In the absence
of 14C dates from Zones VII and VIII, we cannot be
certain that Josslyn was occupied from ca. A.D. 300 to
800. A date of A.D. 1225-1304 from the bottom of Zone
IV places the stratum in the early Caloosahatchee III
period.

We straightened the profile of Disturbed Area 6, the
"shell quarry" pit, and placed a 50 x 50 em test excava
tion, called B-1, adjacent to the profile. It was carried
to a depth of 40 em below the surface. As Figure 5
shows, the area is composed, at least near the surface,
almost entirely of lightning whelk (Busycon con
trarium) shells of various sizes. There were also sparse
fish bones and flecks of charcoal, and a very small
amount of sand.

We located a third test excavation, C-l, near the
middle of Cushing's so-called "central court." The
sandy matrix was very dark brown to black in color
and very dense in marine shells. Ground water
seepage began at the bottom of Level 3, 30 em below
the surface, and excavation became impossible below
Level 4. This excavation revealed few artifacts, and
the shells were almost exclusively scallops (Argopecten
irradians). Single Belle Glade Plain sherds from Levels
1 and 3 imply a post-A.D. 650 date for the scallop-shell
midden of Operation C.

The three test pits excavated in our brief field season
in Spring, 1985, contrasted sharply with one another.
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We returned to Josslyn Island in May of 1987 to
excavate the ash and charcoal concentration that we
had observed in 1985 in the north profile of Operation
A. The ash and charcoal area, though not as deep as
the ash seen in Zone VI of Test A-I, had been shown
to be approximately contemporaneous with it. I was
intrigued both by the complex layering of discrete ash,
bone, and sparse shelly sediments and by two vertical,
post-mold like deposits of dark gray sand (see Figure
3). Wanting a plan view of the ash complex, rather
than simply a profile, I decided to place a 3 x 2 m
excavation unit adjacent to the northern profile of the
old looter's pit in order to investigate the area. The
objectives were to determine if a structure or evidence
of domestic activities could be discovered at this loca
tion and, if possible, to infer the function of the activity
area.

The 3 x 2 m excavation was called A-2. Excavation
was done by trowel and shovel, and sediment was
sifted through V4-inch hardware cloth. We removed
the first four levels until the top of the light gray ash
zone began to appear at 3.37 m. The zone above the
ash (Levels 1-4) was a dark gray sand, with sparse
shells. Shells were varied both in size and species, and
numerous fish bones and other animal bones, especial
ly of deer and duck, were found.

The pottery of the upper four levels suggests the
CaloosahatcheeIII period, ca. A.D. 1200-1350, with the
presence of St. Johns Check Stamped pottery and
ample quantities of Belle Glade Plain in all four levels
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(see Table 21 in Chapter 4). No St. Johns Check
Stamped pottery was found below Level 4 (elevation
=3.35 m). The upper four levels of A-2 are probably
contemporaneous with Zone V of A-I (i.e., A-I, Levels
6-10).

The fifth level of A-2 contained mostly Belle Glade
Plain pottery, but no St. Johns Check Stamped. The
non-ashy part of Levels 6, 7, and 8 was composed of
very dark grayish brown sand with shells far more
common than in the upper five levels. This leads me
to venture that it is contemporaneous with Zone VII of
A-I, also characterized by grayish brown sand with
dense deposits of bones and shells, most commonly
whelk and tulip shells of various sizes, and also par
tially underlying an ash and charcoal stratum.

Ash and charcoal increased, as expected, below 3.35
m, confirming that the ash zone identified at that
elevation in the profile of the looter's pit had been
located. At the beginning of Level 6 (3.21 m) the
excavation was divided into two loci, the ash area
being called A-2-6-1 (i.e., Locus 1 of Level 6 of Test Pit
A-2). At the bottom of Level 6 in Locus 1 it was
possible to see four very distinct circular areas of dark
gray sand containing a few small crushed shell frag
ments (Figure 6). These appear too regular to be root
stains, although that possibility cannot be ruled out.
If they are the remains of post molds, they may repre
sent a cooking rack or fish-smoking rack associated
with the ash area. But since they intrude into the ash
and bone layers from above, it seems more likely that

Figure 6. Ash area at bottom of Level 6, Test A-2, Josslyn Island; note distinct circular areas of dark
gray sand intruding into the ash.



RecentArchaeological Investigations 21

Table 3. Summary of Vertebrate Faunal Remains (Minimum Number of Individuals) Identified from Ash
and Charcoal Stratum, }osslyn Island, Test Excavation A-2-6-l (screen size = 2.0 mmi Zooarchaeology Acces
sion Number 0446).

Taxon Common Name MNI

d. Peromyscus gossypinus Cotton Mouse 1

Procyon lotor Raccoon 1

Odocoileus virginianus White-tailed Deer 1

Anatidae Ducks 4

Testudines Turtles 1

Anolis carolinensis Green Anole 2

Carcharhinidae Requiem Sharks 4

Aetobatus narinari Spotted Eagle Ray 1

Rajiformes Skates and Rays 1

Clupeidae Herrings 2

Ariopsis felis Hardhead Catfish 8

Ariidae Sea Catfish 64a

Opsanus sp. Toadfish 8

Strongylura sp. Needlefish 1

Serranidae Groupers 1

Orthopristis chrysoptera Pigfish 10

Archosargus probatocephalus Sheepshead 3

Lagodon rhomboides Pinfish 222

Sparidae (d. Lagodon rhomboides) Porgies 19

Bairdiella chrysoura Silver Perch 5

Cynoscion nebulosus Seatrout 8

Leiostomus xanthurus Spot 1

Scianops ocellatus Red Drum 4

Mugil sp. Mullet 1

Paralichthys sp. Flounder 2

Chilomycterus schoepfi Striped Burrfish 1

aSea catfish MNI based on 64 right otoliths; could subsume the MNI recorded for Ariopsis felis based on 8 dorsal
spine fragments.

they post-date the ash deposit. They may have been
posts associated with a house structure, net-mending
or net-making structure, or some other fabrication.

The ash deposit proved to be as complex as ex
pected. Distinct layers of ash and charcoal and pock
ets and layers of fish bones were found. Some of the
fish bones were burned and highly fragmented. Most
of the fish represented were pinfish and sea catfish
(see Table 3), indicating exploitation of the seagrass
flat habitat. The bottom of the ash was reached at 2.80

m, the bottom of Level 8. A shell from the bottom of
the deposit dates to A.D. 961-1054, somewhat more
recent than expected.

Figure 7 proVides a profile diagram of the ashy area,
which extended into the western profile of A-2. As
noted before, layers of charcoal, white ash, gray sand,
and concentrations of fish bones were quite distinct
from one another. Scarry and Newsom (see Table 12
in Chapter 10) report that mangrove (60%) and pine
(40%) are represented in the charcoal of the A-2 ashy
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Figure 7. Profile diagram of the southwestern corner of Test Pit A-2, Josslyn Island, 1987 excavations. Key
to stratigraphy: a =white ash; b =small bones; c =charcoal; d =very dark grayish brown dense shell
midden; e =dark gray sparse shell midden; f =dark gray sand; g =white sand.

area. I suggest that this and similar activity areas
represent domestic areas where cooking activities took
place. The white ash and charcoal probably indicate
cooking fires, connected either with the boiling and
roasting of fish or mollusks or both. If fish such as
catfish and pinfish were cooked in a stew, the dumped
residue from the cooking pot might well contain many
small bones, accounting for the layers and pockets of
deposited fish bones. The fact that many of the fish
bones are burned may simply mean that garbage from
the stew pots was being burned at this locality. Roast
ing of fish directly on or above a fire would be ex
pected to char the skin and outer flesh of the fish, but
not necessarily their bones.

Using multiple data sets from zooarchaeological
and archaeobotanical studies, one can cautiously
hypothesize seasonality of site occupation (see Russo
[1991a:154-238] for a critical discussion of this pro
cess). For example, nine different seed taxa were iden
tified by Scarry and Newsom in the A-2 ash and bone
concentration (see Table 22 in Chapter 10); they estab
lish that this area was occupied in fall and winter,
although this finding does not imply exclusion of
other seasons. Walker's (Chapter 6) identification of
loon bones in A-2 implies a winter occupation. Quit
myer and Jones's analysis of Mercenaria campechiensis
clams from A-2 (see Figure 11 in Chapter 7) suggests

occupation in late winter/early spring. Finally, an
analysis of the atlas bones of pinfish (Lagodon rhom
boides) from the A-2 excavation, based on an algorithm
developed by Russo (l991a:227-229, 232), indicates a
summer and early fall occupation (Figure 8; identifica
tions by Melissa Massaro; measurements and calcula
tions by Michael Russo and Scott Swan). The four data
sets taken in combination suggest year-round use of
this area of Josslyn Island.

Seasonality inference based on the analysis of in
cremental growth structures, such as those of clams,
odostomes, scallops, herrings, catfish, and pinfish, are
generally more rigorous than mere presence/absence
of certain species (Russo 1991a:160-167). A technique
for inferring seasonality from quahog clams is dis
cussed in detail by Quitmyer and Jones in Chapter 7.
Russo's pinfish algorithm is based on estimating the
modal size of the pin fish represented in archaeological
deposits by means of a regression formula. The modal
size data are known from modern surveys of fish
populations in Charlotte Harbor (Wang and Raney
1971). The independent variable in the regression is
the width of the atlas bone, the dependent one the
standard length of the fish. A cohort of zero-age pin
fish will increase in length from ca. 13 mm to 50 mm
between January and July; by the fall/ early winter, the
pinfish will have grown to over 80 mm in length, but
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most will have left the estuary to spawn in deeper
waters. In Figure 8 the hatched bars show the distribu
tion of pinfish sizes that would be expected if har
vested from April through September; the solid black
bars represent length data derived from measure
ments on 222 pinfish atlases from Josslyn Island, A-2
6-1 (Le., Test Pit A-2, Level 6 of Locus 1, the ash zone).
The visual fit allows one to infer exploitation of pinfish
in the spring and summer.

Although the pottery of A-2 indicates a transition
from late Caloosahatchee II to early Caloosahatchee III
periods, the numerous other artifacts found in the
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deposits vary little from level to level (see Table 4).
Shell artifacts, especially perforated Noetia ponderosa
net weights, were common throughout. Several bone
points, shell sinkers, and net mesh gauges add
evidence that the area was the location of activities
connected with fishing. The large (l.46 kg), waisted
sandstone artifact found in Level 7 of A-2 (Figure 9)
could be interpreted as an anchor, but it could have
functioned as a hafted sledge hammer wielded by a
prehistoric version of the legendary John Henry. A
number of shell hammers, potsherds, bone pins, and
bone beads suggest a range of activities other than
those connected closely with fishing. Several frag-

Table 4. Selected Artifact Counts from Test Pit A-2, Josslyn Island.

Gastropod

Proveniencea Potteryb Perforated Cutting- Gastropod Columella
Sinkersd Net Mesh Bone

Bone Pins
Bone

Bivalves' edged Hammers Hammers Gauges' Points Beads
Tools

A-2-1 SIP 15 5N
(Level 1) BGP 18

1 0 1 1 Sh 0 0 0 0BGR 0
SJC 6

A-2-2 SIP 10 18 N
(Level 2) BGP 26

0 3 2 1 Sh 0 2 0 0BGR 0
SJC 3

A-2-3 SIP 20 15 N
(Level 3) BGP 15

1 1 1 0 1 Sh 2 1 0
BGR 5
SJC 8

A-2-4 SIP 17 9N
(Level 4) BGP 39 1 D

1 2 0 0 0 4 1 1
BGR 9
SJC 2

A-2-5 SIP 13 6 N
(LevelS) BGP 19 1 D

2 3 1 1 Sh 1 Bo 1 0 0
BGR 2
SJC 0

A-2-6 SIP 16 14 N
(Level 6) BGP 32 1 D

3 5 0 1 St 0 3 0 0
BGR 5 5 A
SJC 0

A-2-7 SIP 39 13 N
(Level 7) BGP 40

3 4 0 1 Sh 1 Bo
3 1 3

BGR 10 1 Sh
SJC 0

A-2-6-1 SIP 7 3N
(Level 6, BGP 7 2 D

0 0 0 0 0 1 0 1Locus 1) BGR 5 2 A
SJC 0

A-2-7-1 SIP 7 1 N
(Level 7, BGP 1 1 A

0 1 1 0 0 0 0 0
Locus 1) BGR 1

SJC 0

A-2-B-l SIP 13 4N
(Level 8, BGP 0 1 D

0 0 0 0 0 0 0 0Locus 1) BGR 0
SJC 0

Totals 410 102 11 19 6 5 4 16 3 5

"Locus 1 (i.e., A-2-6-1, A-2-7-1, and A-2-B-l) is the ashy area.
bSIP =Sand-tempered Plain; BGP =Belle Glade Plain; BGR = Belle Glade Red; SJC =St. Johns Check Stamped.
'N =Noetia ponderosa; D = Dinocardium robustum; A = Argopecten irradians.
dSt = stone; Sh = shell.
'Bo = bone; Sh = shell.
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ments of sandstone showing evidence of grinding,
polishing, or sharpening were found in the A-2 ex
cavation (see Table 5).

That this domestic area was extensive is suggested
by the roughly contemporaneous ash/charcoal/bone
deposits of Zone VI, Pit A-I and of A-2. The ashy
deposits date to ca. A.D. 800-1050 based on three 14C
assays: A.D. 801-978 from A-I, Zone VI; A.D. 819-996
from the ash area in the standing profile of the looter's
original pit; and A.D. 961-1054 from the bottom of the
1987 excavation of that same ash area. There may be
a deposit of considerable extent in this southeastern
portion of Josslyn Island, perhaps the remains of a
permanent village, though this is hypothetical in the
absence of further excavations.
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Figure 8. Histogram comparing percentages of The preliminary testing of Josslyn Island in 1985 and
standard lengths of pinfish (Lagodon rhomboides),

1987 accomplished the objectives of dating the degrouped in 40 mm intervals: modern Charlotte
Harbor, n=2130 (Wang and Raney 1971), vs. a posits, learning something of their structure, and
sample based on atlas measurements from Test Pit obtaining detailed zooarchaeological and ar-
A-2, Level 6, Locus I, Josslyn Island, n=242. See chaeobotanical data. The testing also showed how
Russo 1991a:227-229, 232 for explanation of the very little we really know about Josslyn. Far more
algorithm. extensive excavations will be necessary, and in several

Table 5. Stone Artifacts and Other Stone Objects Found at Josslyn Island, 1984-1987.

Small,
Grinding!

Fossil
Round Sharpening Bones and Other

Provenience Sinker
"Bolo"

Polishing
Stone Shark

Sandstone Limestone
Stone

Stones
Stone

Teeth

Surface I 3 3

A-I-2 2

A-I-3 I

A-I-4 I I 2 I

A-I-5 I

A-I-6 I I

A-I-8 I

A-I-9 I

A-I-IO I

A-I-ll I

A-I-12 I

A-I-IS 6

A-I-22 I

A-I-32 7

A-2-I I I I

A-2-2 I I I

A-2-4 2 I I

A-2-S I 2

A-2-6 I I

A-2-6-I I I

A-2-7 2 I I 2 2

Totals 2 2 6 5 4 11 26 6
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THE COLLIER INN SITE, USEPPA ISLAND
(8LL51)

different parts of the island, before we will be able to
interpret confidently its role in the prehistoric social
and economic life of Pine Island Sound.

Figure 9. A large waisted sandstone
artifact found in Level 7 of Test Pit
A-2, Josslyn Island, may have been
used as an anchor.

Test B, the 2 x 2 m excavation, was cut into a
stratified shell deposit on the southeastern part of the
island. The deposit dated from ca. A.D. 193-392 to the

mullet to markets in Cuba (Hammond 1973; Williams
1962).

Atop the eastern dune ridge is a shell midden con
taining components dating from the third millennium
B.C. through the Caloosahatchee II period, capped
with a shallow historic period midden. On top of the
dune-midden complex Barron Collier built a home for
himself and his family in 1912 (Figure 10), along with
several guest cottages for invited visitors. A 22-room
hotel, built earlier by streetcar tycoon John Roach, was
a mecca for the rich and famous through the 1920s and
1930s, but the island's buildings fell into ruin follow
ing Collier's death in 1939. The island was used brief
ly for military purposes in the 1960s as a training site
for Cuban expatriates preparing for the Bay of Pigs
invasion. Garfield Beckstead purchased the island in
1976, completely restoring the remaining buildings
and landscape. The island is today home to about one
hundred families, and the archaeological deposits and
historic buildings are protected from disturbance by
rigid restrictions.

Previous Archaeological Investigations

Although Useppa Island is mentioned in early ac
counts of shell midden sites (e.g., Simons 1884:794
796), no known explorations were made of its
impressive deposits. The island was visited briefly in
October, 1947, by John W. Griffin and Hale G. Smith
when workers expanding the tennis court en
countered human burials (Griffin and Smith 1947).
Shell deposits, dominated by conch and whelk, a num
ber of human bones, and pottery representing a long
time range, were found in a one-hundred-foot (ca. 30
m) disturbed profile west of the tennis court that is
located south and west of the Collier Inn (Figure 11).
The human bones were concentrated in the northern
ten feet of the exposed face. The visitors concluded
that "Useppa Island would appear to offer good pros
pects for a stratigraphic picture ranging from fiber
tempered times to the full historic period" (Griffin
1949).

Useppa was not again visited by archaeologists until
May, 1979, when Jefferson Chapman and Jerald Mil
anich excavated several backhoe tests in various parts
of the island. These tests were followed in 1980 by two
hand-dug excavations, a 3 x 3 m test in an Archaic
midden and a 2 x 2 m test in a more recent deposit
(Milanich et al. 1984).

Test A, the 3 x 3 m test, revealed a preceramic shell
midden. Milanich and Chapman obtained radiocar
bon dates of 4610-4370 B.C. and 3890-3640 B.C. (Table
1) and interpreted the site as an Archaic camp and
columella-tool manufacturing site. Zooarchaeological
analysis of a fine-screened (l.6 mm) sample of the
midden demonstrated exploitation of bony fish,
sharks and rays, turtle, and shellfish (Milanich et al.
1984:271-278).
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Environmental Setting

Useppa Island is located in northwestern Pine Island
Sound, about 5.6 kIn west of Pine Island and 2.4 km
east of Cayo Costa Island (Figure 1). Useppa Island is
long and narrow, approximately 1.7 kIn long and 0.5
km wide. It runs roughly north-south along its long
axis. The eastern edge of the island is marked by a
dune ridge of Pleistocene age that rises to an elevation
of over 6 m above sea level (see Chapter 3). The island
is surrounded by shallow estuarine waters with ample
sea grass meadows and oyster habitats, but waters of
nearby Boca Grande Pass (over 10 m deep) exert in
fluence on the fish populations that frequent the area.

Historic Settlement

A significant part of Useppa's remarkable elevation
can be accounted for by thousands of years of accumu
lated prehistoric and historic archaeological deposits,
which extend over approximately 4 ha of the island.
Historical records indicate that occupation of Useppa
continued after the demise of native Indian groups. In
the nineteenth century Useppa was home to Spanish
fishing families, who shipped bountiful harvests of
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Figure 11. Useppa Island as it appeared in 1985;
several houses have been built since this map was
drawn.

Figure 10. The Collier Inn on Useppa Island, formerly the residence of Barron Collier. Nowa
restaurant, the building is constructed on top of a prehistoric midden deposited on an ancient
Pleistocene dune.

historic period. Again, the zooarchaeological analysis
revealed a principal reliance on fish, sharks and rays,
and shellfish (Milanich et al. 1984:278-287). Ann
Cordell's microscopic analysis of a small sample of
plain pottery from Test B demonstrated that the ap
parent homogeneity of southwest Florida plainwares
belies significant variation in aplastic constituents and
color. These observations on the Useppa pottery,
together with variations in rim form and thickness
already recognized for plainwares by Luer and Almy
(1980, 1982), laid the foundation for Cordell's more
detailed studies, reported in this volume (see Chapter
4).

Excavations at the Collier Inn, 1985

In August, 1985, I was invited to Useppa Island to
examine some artifacts and bones that had been inad
vertently disturbed by a backhoe during the relocation
of a palm tree just south and east of the Collier Inn.
Upon my arrival I observed a squarish hole about 3.3
m on a side and about 80 cm deep littered with human
bone fragments and prehistoric potsherds. After
shoveling out the loose dirt, I cut a vertical face into
the north and west sides of the excavation. This
revealed an upper layer of dark grayish brown, highly
organic sand with many shells extending approxi
mately 60 to 70 cm below the surface, and an underly
ing light brown sand layer with sparse oyster and clam
shells extending another 20 cm to the bottom of the
excavation.
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Trowel-scraping of the bottom of the pit exposed the
badly-disturbed remains of a juvenile human in a
flexed position, lying on its left side (Burial 1). The
cranium was largely absent, apparently having borne
the impact of the backhoe's shovel. A part of the
mandible, the outline of the vertebral column, and
parts of the leg bones could still be discerned (Figure
12). I covered the burial remains and made arrange
ments to return to Useppa in September.

Assisted by Michael Hansinger, who excavated the
remains of Burial 1, several Useppa residents and
visitors, and island owner/developer Garfield Beck
stead, who provided food and lodging and his own
physical labor, I conducted additional excavations at
the Collier Inn September 22-28, 1985. To investigate
further the stratigraphy of this part of the island, I
opened a 1 xl m test pit, numbered A-I, in the west
profile of the backhoe excavation (Figure 12). De
posits were removed in lO-cm levels and screened
through V2-inch screen. In the first level just beneath
the grass lawn were found a champagne cork, a golf
ball, and a complete hafted biface made of an off-white
chert. The golf ball may be a relic of the Barron Collier
era, for Collier had created a nine-hole golf course on
the island. The biface fits the description of a Colum
bia point, thought by Bullen (1975:19) to date to ca.
A.D. 200-1250, but believed by J. T. Milanich (personal
communication, 1989) to be restricted to ca. A.D. 300
900.

About 5 cm into Level 2, or 15 cm below the surface,
we encountered a concentration of Sand-tempered
Plain and Belle Glade Plain pottery. The quantity of
pottery decreased below Level 3. Both plain and in
cised fiber-tempered pottery of the Orange series was
found in Level 7, below the dark organic shell midden
but above the level of Buriall.

To investigate the pottery concentration further, a 1
xl m test pit numbered A-2 was placed adjacent to and
south of A-I and also excavated in 10-cm levels. The
thick layer of plain potsherds was again encountered
between 10 and 15 cm below the surface, and so was a
human tibia and cranium (Burial 2). Operation A was
again enlarged by adding a third 1 x 1 m pit, A-3, to
the east of A-2 (Figure 12), in order to observe the
extent of the human remains. Almost immediately
another human burial was discovered (Burial 3).

Three things became apparent as excavation pro
ceeded around the human bones. First, the matrix
containing the burials was a dark gray sand with few
shells, while the midden into which the burials had
been placed was the previously-described dark gray
ish brown sand with dense shells. Second, ceramic
vessel fragments had been apparently placed on top of
the burials, particularly near the crania. The "blanket"
of pottery did not extend more than a few centimeters
beyond the burials. Third, the burials were partly
articulated, but seemed haphazardly placed. For ex
ample, the left arm of Burial 2 was found touching its
cranium, but the wrist and hand bones were missing.
Burial 2 was lying on its right side, its cranium situated
almost vertically. Burial 3's cranium was practically

27

face down, having apparently intruded into and re
placed the lower half of Burial 2. As Burial 3 was being
removed, two additional articulated legs of an adult
sized individual were discovered beneath Burial 3.
These bones were left in place, and covered by a thin
layer of white sand. An isolated mandible was also
found in the burial fill near Burial 3.

This part of the Collier Inn site appears to be a
cemetery with many burials placed in close proximity
to one another. Such a small part of the burial area
was uncovered that it is impossible to determine whe
ther the burials are part of a mass grave, or simply the
accumulation of many years' interment of individuals,
some of which disturbed and contorted burials that
had preceded them. There is no stratigraphic connec
tion between Burial 1, located in the light brown sandy
preceramic midden, and Burials 2 and 3, associated
with the layer of plain pottery in the upper, dark
grayish brown shell midden.

After the bones of Burials 1, 2, and 3 had been
removed (see Chapter 11 for descriptions of the human
remains), a 50 x 50 cm column sample, A-4, was ex
cavated in lO-cm levels in the west profile of A-I
(Figure 12).

Burial 1 is dated indirectly by 14C assays on clam
shells found just above and below it (2880-2652 B.C.
and 2858-2598 B.C.). Burial 1 predates the fiber
tempered pottery found in Level 7 of the A-I excava
tion, which is from a stratum approximately 25 to 30
cm higher. Dates of 2011-1778 B.C. and 805-740 B.C.
from shells found in Test Pit A-4, Levels 3 and 2,
respectively, indicate a Late Archaic to Caloosahat
chee I period time range for the upper Collier Inn shell
midden. The upper burials and their associated pot
tery are intrusive into this earlier midden deposit.
Evidence for intrusion includes (1) the significant
quantity of Belle Glade Plain pottery in immediate
contact with Burials 2 and 3 (see Chapter 4, AppendiX
E), (2) the characteristics of the burial fill, which differs
in color and compaction from the darker and more
consolidated matrix of the midden into which the
burials were placed, and (3) a 14C date of A.D. 595-666
on bones from Burials 2 and 3.

The flotation sample analyzed-Level 2' of column
sample A-4, dated to 805-740 B.C.-proved to contain
very few plant remains. A few fragments of charred
buttonwood and black mangrove were found, as were
a few seeds of ruderals (chenopod, purslane, poke
weed) and grasses. A small quantity of fruit seeds
indicated the presence of hackberry, cocoplum, and
mastic.

Zooarchaeological analysis of the same flotation
sample yielded the remains of at least 208 vertebrates
and 895 invertebrates. Almost equally divided be
tween oyster bed and mangrove/seagrass habitats,
the species suggest exploitation of an environment
similar to that of today. Samples of clams from the
Collier Inn excavations proved too small for reliable
seasonality inference, but the ones analyzed indicate
that clams were at least harvested there in the spring.
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Figure 12. Sketch of the positions of Burials 1-4, Test Pits A-I, A-2, and A-3, and Column Sample
A-4, Useppa Island, Collier Inn, 1985.
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In sum, the brief salvage and test excavations at the
Collier Inn in 1985 revealed an intact, stratified deposit
dating from at least the early third millennium B.C.
through the Caloosahatchee II period. Fiber-tem
pered pottery of the Orange series is not precisely
dated, but it lies in the uppermost layer of the light
brown, sparse oyster-and-clam midden, below a stra
tum that dates to ca. 2011-1778 B.C. The upper midden
dates mainly to the Caloosahatchee I period. A steatite
bowl fragment was found in the disturbed fill from the
backhoe excavation (Table 6), suggesting the pos
sibility that the entire known sequence from pre-pot
tery to steatite pottery and fiber-tempered ceramics,
then to sand-tempered ceramics may be represented
at the Collier Inn locality. The burials just under the
present-day ground surface date to the early
Caloosahatchee II period, and are intrusive into the
earlier Caloosahatchee I period midden.

As with the testing at Josslyn Island, the Collier Inn
work was far too limited to allow for confident inter
pretations. The excavations do demonstrate the pres
ence of a significant site between the old tennis court
and, the Collier Inn complex on Useppa Island, one
spanning at least intermittent occupation for a period
of over 4,000 years. Should resources for a broad scale
excavation materialize in the future, I am confident
that this locality has the potential to yield important
information on a little-known time period in south
west Florida prehistory.
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Table 6. Stone Artifacts and Other Stone Objects Found at Useppa
Island, Collier Inn Site, 1985.

Provenience
Hafted

Steatite Sandstone Limestone
Biface

Surface 1 3 1

A-l-l 1

A-I-4 1

A-2-3 1

Totals 1 1 5 1

CASH MOUND (8CH38)

Environmental Setting

Cash Mound is found in the southwestern corner of
Turtle Bay (Figure 1). It juts out into the bay from the
Cape Haze peninsula in an east-southeasterly direc
tion, connecting to the mainland by a narrow, man
grove-covered neck of land. Geomorphologists refer
to such a feature as a tombolo: a spit of land accumu
lated by the natural transport of sediments by wave
action (see Chapter 3).

Cash "Mound" is actually an elliptical shell midden
approximately 200 m long by 125 m wide and rising to
an elevation of over 6 m (Figure 13). Large quantities
of the predominantly oyster-shell midden were re
moved by dragline and deposited in various parts of

Figure 13. Cash Mound (8CH38), showing areas
discussed in this chapter.

Charlotte Harbor in an ambitious but unsuccessful
attempt to provide conditions appropria te for the
growth of oysters in commercial quantities. Heavily
impacted by this shell removal was the eastern end
and a portion near the center of the shell midden.
Portions of the midden were also used for road fill.
Until 1985 a remnant of the original midden still
remained isolated on the eastern extremity, and it was
there that our first excavation efforts were directed in
1985 (see below).

Previous Excavations

John Goggin and some University of Florida stu
dents visited the Cape Haze peninsula area in 1954,
recording several sites. Ripley and Adelaide Bullen

tested Cash Mound and five other sites in
the area in February of 1954 (Bullen and
Bullen 1956). They excavated a 10 x 10
foot pit in the machine-excavated eastern
area and a 5 x 15 foot trench on higher
ground to the west. In both excavations
ground water intruded before the bottom
of the midden could be reached. They
reported abundant layers of crushed
shells, ashes, brown-colored deposits
(probably tiny fish bones), and sig
nificant numbers of mostly sand
tempered pot sherds (Bullen and Bullen
1956:15-25).
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Oysters and "fresh-water bivalves" (probably ribbed
mussel) were the most common shellfish remains
noted by the Sullens. Without the benefit of the fine
screen recovery techniques considered essential to
day, the Sullens (1956:24) inferred that "shellfish was
the major source of food." They suggested that as Cash
Mound's human population exceeded the supply of
bivalves, small groups would bud off to form their
own villages where the shellfish were more plentiful,
accounting for such smaller sites as 8CH12, the
Vanderbilt site (Sullen and Sullen 1956:12, 24).

Excavations in 1985 and 1988

Ably assisted by Sob Edic and Don Cyzewski, I
visited Cash Mound on June 28, 1985, to remove a 50
x 50 em column sample from an eroding remnant of
the eastern part of the shell midden still standing on
the beach (Figure 14). We first troweled a section of
the standing profile about 80 em wide, then removed
22 10-cm levels of a 50 x 50 em column sample, called
A-l. As the Sullens had experienced, water intruded
into the excavation near sea level, and excavation had
to be terminated. The opportunity to excavate this
column sample was fortunate because a hurricane
washed away the free-standing midden remnant in
the fall of 1985 (see Figure 15).

Shells from Levels 4,8,17, and 20 were radiocarbon
dated to A.D. 672-806, A.D. 67-266, A.D. 118-322, and
A.D. 238-398, respectively (Table 1). The date ranges
from Levels 8, 17, and 20 overlap with one another and
date to the latter part of the Caloosahatchee I period,
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while Level 4 dates to the early Caloosahatchee II
period. Cordell's analysis of the 32 sherds found in
the column sample sediments shows nothing but
sand-tempered pottery in the Caloosahatchee I levels,
whereas the Caloosahatchee II stratum has a small
quantity of SPCS Plain sherds (see Table 22 in Chapter
4). Surface collections from Cash Mound include Selle
Glade Plain sherds, as well (see Table 23 in Chapter 4).

SPCS is an abbreviation for Spicule-S. It refers to a
paste variety, defined by Cordell (see Chapter 4), that
is characterized by common to abundant, predomi
nantly fine to very fine quartz sand and common mi
nute sponge spicules with preferred orientation (see
Table 2 and Figure 2 in Chapter 4). With the aid of a
microscope, SPCS Plain pottery can be distinguished
from Selle Glade Plain (Spicule-A, abbreviated SPCA)
and two varieties of sandy paste that contain few to no
sponge spicules (see Chapter 4 for details).

As can be seen from Figure 14, the midden remnant
contained many layers of shells, fish bones, charcoal,
and ashes. The shellfish remains are predominantly
oyster (Crassostrea virginica) and ribbed mussel
(Geukensia demissa). The brown layers were composed
of millions of tiny bones of fish, predominantly sea
catfish and pinfish. Relative to other sites analyzed,
Cash Mound samples were low in faunal diversity,
averaging 18 vertebrates and 24 invertebrates per
0.025 m3 sample. This may indicate a specialized part
of the site, one used for oyster and mussel processing,
rather than the typical diet of the site's inhabitants. A

Figure 14. Free-standing remnant of the shell midden from which Column Sample A-1 was
removed, Cash Mound; photograph taken June 28, 1985.



Recent Archaeological Investigations

Figure 15. Cash Mound Beach after a hurricane washed away the midden remnant pictured in
Figure 14; photograph taken January 23,1986; objects in foreground are a field pack and camera
case.
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significant portion of the meat represented by anal
yzed faunal remains-38% to 64%-is accounted for
by Ariopsis felis, the hardhead catfish.

Botanical remains were scarce in the analyzed
samples. Identified woods included mangroves, but
tonwood, pine, and rapanea. The two deepest levels
contained more wood than the upper two. Mangroves
comprised 83% of the wood identified in Level 17 and
47% in Level 20. Seeds were equally scarce: only 12
identifiable seed fragments were found in all four
levels combined. All were of ruderals except for five
saw palmetto seed fragments found in Level 8.

Although twenty fragments of chert, a complete
biface (a Hillsborough point of the Middle Archaic
period), and eight fragments of sharpening stones are
known from surface collections, only a few limestone
chunks were found in the 1985 column sample excava
tions.

Assisted by several volunteers, I revisited Cash
Mound April 20-21, 1988, in response to reports from
local informants that numerous pot sherds and bone
artifacts were eroding out of a dark, richly organic
deposit on the beach. High tides and a strong wind
had conspired to produce exceptionally high waves,
leading to accelerated erosion of the ancient midden
deposits.

Although the tide and wind conditions were any
thing but favorable for excavation at the beach, I ob
tained permission for a brief testing project from the J.
N. "Ding" Darling National Wildlife Refuge, which has
jurisdiction over Cash Mound. (Cash Mound is now
under federal jurisdiction, and collecting artifacts and

excavating there is strictly forbidden without a per
mit.) The datum stake from the 1985 excavation of the
column sample was relocated, and a 1 x 1 m test
excavation, Operation B, was placed 2 m north of the
site datum. Operation C, a 1 x 1 m unit, was placed 5
m east of the site datum (Figure 13).

With difficulty, three 10-cm levels were excavated in
the B pit, using a makeshift plywood coffer dam and
gasoline-powered pump. The top level was composed
of loose shells and was disturbed by recent tidal fluc
tuations, but in Level 2 we encountered the highly
organic, black midden deposit. This black layer was
only 10 cm thick. The lower portion of Level 3 was a
dense shell midden dominated by oyster shells. Ex
cavation was terminated at the bottom of Level 3 due
to water intrusion.

The C pit was placed purposely in the edge of the
water at low tide because the black deposit could be
seen eroding actively at that location. Dense, black
midden was found in two 10-cm levels in Pit C before
excavation had to be stopped due to water intrusion.
Again, the black midden was no more than 10-15 cm
thick.

Pottery found in Operations Band C is predomi
nantly thick, Sand-tempered Plain. Of the 590 sherds
found, 588 are Sand-tempered Plain and only 2 are
Belle Glade Plain (Table 7). Also noted from the black
midden were several well-used Busycon contrarium
hammers, a sandstone sharpening stone, and several
chunks of limestone (Table 8). Over 600 artifacts were
found in approximately 0.5 m3 of excavated deposit.
In my experience with southwest Florida shell mid-
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Table 7. Pottery Found in Limited Excavations on Cash Mound Beach, 1988.

Catalogue Number Provenience
Sand-tempered

Belle Glade Plain Total
Plain

88-1-7 B-1, sump 19 1 20

88-1-8 B-1, Levell 120 0 120

88-1-10 B-1, Level 2 75 1 76

88-1-13 B-1, Level 3 72 0 72

88-1-15,
C-1, surface

79 0 79
88-1-16

88-1-17,
C-1, Levell

116 0 116
88-1-18

88-1-19,
C-1, Level 2

46 0 46
88-1-20

88-1-21 C-2, surface 5 0 5

88-1-22, 56 0 56
88-1-24, C-2, Levell
88-1-25

Totals 588 2 590

dens, 1200 artifacts per cubic meter is an unusually
high density of artifacts, confirming my informants'
observations that the dark midden then eroding into
Turtle Bay was the source of much of the pottery and
other artifacts seen on the shoreline. The dark midden
may correspond to Bullen and Bullen's (1956:17)
"shells and pottery mixed with black dirt," a stratum
encountered between 28 and 66 inches below surface
in their Test pit 1. In that excavation, Bullen and Bullen
report only a very few Belle Glade Plain sherds (less
than 1% in any level), and none below the 48" level
(Bullen and Bullen 1956:21).

In sum, our brief test excavations at Cash Mound in
1985 and 1988 succeeded in obtaining controlled
samples for fine-screen analysis, augmenting and
counterbalancing the observations made by the Bul
lens in the 1950s, and in documenting the state of
erosion of the beach at Cash Mound. This site is still
being lost to wave action and steadily rising sea levels,
as well as to recent (1991) depredations of looters, who
have uprooted trees and dug several gaping holes in
search of treasure left by the mythical pirate Jose
Gaspar. Such looters apparently believe that pirates
buried their treasure under trees, prominently mark-

Table 8. Stone Artifacts and Other Stone Objects Found at Cash Mound (8CH38).

Fossil

Provenience Hafted Debitage Sinker Hammerstone Sharpening Bones and Sandstone Limestone
Other

Biface Stone Shark Stone
Teeth

Surface 2 20 6 1 8 4 1 2 2

A-1-10 1

A-1-11 1

A-1-17 2

B-1-1 1

B-1-2 1

B-1-3 2

C-1-1 1

C-1-2 2

C-2-1 1

Totals 2 20 6 1 9 4 1 13 2
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ing the spot with carvings in the tree trunks. The
unlikelihood of one's conspicuously marking the spot
where one secretly buries money is lost on these en
thusiasts. The Gaspar fable has led to the disturbance
of numerous prehistoric sites and the demise of many
a gumbo-limbo tree whose only crime was finding
favorable soil and drainage conditions atop one of the
ancient shell middens of Charlotte Harbor.

Surface collections and limited excavations have
demonstrated a time range from at least the Transi
tional period through Caloosahatchee III (Bullen and
Bullen 1956). The Bullens found semi-fiber-tempered
sherds on the surface, thick sand-tempered pottery in
lower levels, thinner sand-tempered pottery in more
recent levels, some Belle Glade Plain sherds, and a
single Glades Tooled sherd in the uppermost level of
their second test pit. This suggests a minimal time
range of ca. 1000 B.C. to A.D. 1350.

Cash Mound is a deeply stratified oyster and mus
sel-shell midden with extensive, intact deposits of ar
tifacts and plant and animal remains. It has already
produced an extraordinary collection of shell and bone
artifacts (see Chapters 5 and 6), but unfortunately
these are all from the eroded beach deposits, hence
without contextual information. Its significance lies in
its stratigraphic integrity, degree of preservation, and
time range represented. The site contains evidence for
transitions in ceramics from semi-fiber-tempered to
thick sand-tempered to thinner and more spiculite
bearing varieties to decorated wares with tooled rims
(Bullen and Bullen 1956; Chapter 4, this volume). It is
also a natural laboratory for the study of the past
dynamics of Charlotte Harbor's environment. Our
preliminary tests, and those of the Bullens, confirm the
significance of Cash Mound, but only extensive and
systematic excavations can begin to reveal the
volumes of information it contains.

BUCK KEY SHELL MIDDEN (8LL722) AND
BURIAL MOUND (8LL55)

Environmental Setting

Buck Key is an island lying just east of the northern
part of Captiva Island (Figure 1). A former barrier
island now shielded from the Gulf of Mexico by Cap
tiva (Stapor et al. 1987:167), the 141 ha island is about
2300 m long and 600 m wide. Buck Key is about 1,200
to 1,500 years old (Stapor et al. 1987:167,169). Beach
derived deposits characterize the island (Chapter 3),
and vegetation runs the gamut from xeric in open
sunny areas in the center of the island to mangrove
forests at its edges.

Buck Key is an island of remarkable biotic diversity.
Over 80 bird species have been documented, and
mammals, amphibians, fishes, and reptiles abound.
Tropical hardwood hammocks include rare, en
dangered, and threatened species of both plants and
animals, and specimens of certain tropical plants ex
ceed dimensions of the same species in the Florida
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Keys (Kathleen Boone, personal communication, 1985;
Richard Workman, personal communication, 1983).

A system of mosquito control ditches excavated
through the island in the 1960s now affords access to
the island's interior by canoe. On either side of these
picturesque, now mangrove-lined canals, piles of
dredge spoil testify to the beach derivation of most of
Buck Key's sediments. Exceptions to the beach
derived topography are three archaeological sites that
in places exceed 3 m in elevation above sea level. Sites
8LL721 and 8LL722 are shell middens on the north
eastern part of the island, while 8LL55 is a sand burial
mound near its center.

Previous Arc1uleological Explorations and Historic Settle
ment

According to uncalibrated 14C dates obtained by
geologists (Stapor et al. 1987:198), the Buck Key
landform probably accumulated mainly between ca.
A.D. 450 and 750 as part of a depositional episode
known as the Buck Key time-stratigraphic unit (ca.
A.D. 450 to 950) (Stapor et al. 1987:167). Calibrated,
Stapor et al.'s dates for Buck Key change from A.D.
450-750 to A.D. 440-1010 (Stuiver et al. 1986), extend
ing the estimated active formation process about 260
years forward. If this estimate is accurate, one would
not expect substantial archaeological deposits any
older than ca. A.D. 1000 to have survived wave and
storm activity. In fact, the range of prehistoric occupa
tion documented thus far in our limited testing is ca.
A.D. 1027-1439 (Table I), though the burial mound
and lower, now-inundated levels of the shell midden
may date somewhat earlier (see below).

In the late nineteenth century the island was popu
lated by American settlers who made a living growing
citrus fruit and other crops. By the early 1900s a set
tlement on the island included several houses and a
school (Dormer 1987:188-192 et passim). This settle
ment was wiped out in the hurricanes of 1921 and
1926, and the island was never resettled. Present
ownership of the island is best envisioned by dividing
the island roughly into fourths from north to south.
The northern quarter and southern half of the island
are government-owned and protected. The remaining
north-central portion is privately-owned with the ex
ception of the area immediately around site 8LL55, the
burial mound, which is federally protected. Our in
vestigations on Buck Key were graciously permitted
and facilitated by property owner Ted Watrous and by
representatives of the Charlotte Harbor State Reserve
and the J. N. "Ding" Darling National Wildlife Refuge.

So far as I know, no previous work by professional
archaeologists had taken place before our 1985 expedi
tion. However, the Buck Key Burial Mound (8LL55)
had been looted by skull hunters for many years.
Local informants indicate that dozens if not hundreds
of skeletons have been dug out of the mound. One
local informant who observed some of the digging
years ago reports that two episodes of burials seem to
have been represented in the mound, separated from
one another by a thin layer of beach-derived sands.
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north-south running shell midden ridge; it was carried
to a depth of 140 ern below surface (Figure 17). The
top 4-10 ern were composed of a dark brown humus
with leaf litter and many roots. The next 10 to 25 ern
consisted mainly of a dark to very dark gray sand with
a moderate amount of crushed shell, but at a depth of
12 to 25 ern in the southern half of the pit were found
lenses of light yellow ash, an 8-10 ern-thick concentra
tion of shells and bones, and 4-6 ern-thick lenses of
light gray sand with sparse shells.

Beginning in Level 3 (20-30 ern below surface) and
extending well into Level 8 (70-80 ern), a number of
roughly circular concentrations of crushed surf clams
were noted. The surf clam shell concentrations, rang
ing generally from 12 to 18 ern but as much as 24 em
across, extended vertically to about 80 ern below sur
face. Clusters of large Busycon contrarium whelk shells
were found around some of the surf clam shell con
centrations. Each such concentration was given a
locus designation and excavated separately. They
proved to contain very little sand and to be composed
of about 90% by volume of dark brown-colored surf
clam shell fragments, the other 10% being various
small whelk, conch, oyster, and other bivalve shells
and assorted small bones. A close-up view of one of
these surf clam shell concentrations is given in Figure
18.

Several other small circular patterns of light gray
and dark gray sand were found, and these seem to be
associated with the surf clam shell concentrations (see
profile diagram, Figure 17). If the gray sand patterns
represent posts, it may be that the crushed surf clam
shells were placed around the posts to enhance lon
gevity, increase stability, or improve drainage. If one
wished to place wooden posts vertically into the com
pact shell midden, driving them in with a stone or shell
hammer would be difficult. Instead, perhaps the
builders excavated a hole larger than that needed for
the post, put the post in, then poured crushed surf
clam shells into the hole next to the post. Whelk shells
may have been used also to stabilize or straighten the
post once it was in place. This interpretation is conjec
tural, but it does account for the patches of con
centrated surf clam shell fragments. The shell
fragments would have facilitated drainage of percolat
ing water away from the posts, presumably adding to
their longevity.

Evidence of numerous episodes of charcoal deposi
tion can be seen in the south profile at about 50 to 70
ern below surface. To conjecture further, if the gray
sand and surf-clam shell concentrations visible in the
north and west profiles represent posts of a house wall
or pilings for an elevated structure, then the layers of
charcoal and ash to the east and south may represent
cooking activities taking place outside the structure.
Needless to say, a single 1 xl m test pit is far too small
to solve this question.

The circular stains and shell-fragment concentra
tions extended down into a matrix composed pre
dominantly of white crushed and crystallized mollusk
shells with ample bones, charcoal, and conch and
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Investigations at Buck Key, 1986

I led a crew of students and volunteers in prelimi
nary testing of sites 8LL722 and 8LL55 March 23-29
and May 4-13, 1986. Three 1 xl m test pits, A-I, B-1,
and C-l, were placed initially in the 8LL722 shell mid
den, and a fourth 1 x 1, called 1-1, was added later
between A-I and B-1 (see Figure 16). Test D-l, also a
1 x 1 m pit, was placed near the center of the island to
confirm that there was no aboriginal occupation in the
lower, but still relatively well-drained part of the is
land. Tests E-l, F-l, and G-l were placed in and
around the burial mound, 8LL55, in order to study the
stratification and to determine if any undisturbed por
tions remained; all were 1 x l's. Finally, 1 xl m Test
Pit H-l was dug in an elevated area northwest of C-l
in order to ascertain whether there was any cultural
deposit in an area of dense surf clam shells (Spisula
solidissima) that appeared on the surface.

Buck Key Shell Midden Excavations (8LU22). T est
Pit A-I was placed in the northern end of a roughly

Flexed burials, both adults and children, are said to
have been found in both strata. Only minor distur
bance to the mound seems to have occurred in the past
few years, probably due to vigilant monitoring of the
site by federal employees, nature conservation groups,
and local guide and naturalist Mark "Bird" Westall,
who conducts nature tours to the island by canoe.

Figure 16. The north-central portion of Buck Key,
showing locations of 1985 test excavations.



RecentArchaeological Investigations 35

8 LL 722 BUCK KEY SHELL MIDDEN MAY 9,1986

0.80

1.40

1.20

0.40

0.60

1.00

A 1
NE

A 1
NW

A 1
SW

A 1
SE

0.00

;:%,f;;I( ..(;t'~i;~~jr:I~:;,,;:;~~_~_~Do.20

A2
SE

0.00

0.20

OAO

0.60

0.80

1.00

1.20

1.40

UNEXCAVATED

LEGEND:

C2i5J
LZ.ZJ
~...

~

CJ

DARK GRAY - DARK GRAYISH BROWN

GRAY

LIGHT GRAY

WHITE

~

L:J
~
~

Ld' I, ,
, I

~
~

STRATUM

aONE

SHELL

CRUSHE 0 SHELL

CRYSTALIZED SHELL

~ HUMUS

EJ CHARCOAL

~ ASH

i , i i
0.0 0.2 0,4 0.6 0.8 1.0 METER

C.McP.T.

Figure 17. Profile diagram of Test Pits A-I and A-2, 8LL722, Buck Key Shell Midden. Key to stratigraphy
for Buck Key profile diagrams: 1 = dark brown humus, leaf litter and roots; 2 = dark grayish brown sand
with moderately dense shells, mostly whelk and conch, and many bones; 3 = light grayish brown sand with
many small bones, mostly fish; 4 = very dark grayish brown sand with sparse shells (whelks and conchs of
various sizes) and many bones; 5 =gray ash with burned shell and a few bones; 6 =black charcoal
concentration; 7 =light brownish gray ash; 8 =light brown to gray dense burned shell and bones; 9 =
brown dense bone concentration; 10 =black sand with sparse shells; 12 =very dark grayish brown sand
with dense shells, including many large whelks and conchs, i.e., 15-25 em long, and much bone, mostly fish;
13 = white crushed and crystalized shell with bones, charcoal, conchs, and whelks; 13A = white crushed
and crystalized shell with bones, charcoal, and many very large conchs and whelks (i.e., 15-25 em long); 13B
= gray crushed and crystalized shell with bones, charcoal, and many very large conchs and whelks (Le.,
15-25 em long); 14 = dark gray sand with moderately dense crushed shell; 15 = dark brown dense
concentration of surf-clam shell fragments; 16 =light gray sand; 17 =dark gray sand; 18 =light gray sand
with sparse shells; 19 = yellow ash.

whelk shells. The numerous needle-like structures
that pervade the deeper, wetter part of the midden are
probably aragonite crystals, a form of calcium car
bonate. I speculate that they accumulate in a process
of illuviation, in which the calcite and aragonite of pen
shells (Atrina rigida) are leached out. l

Levels 8 through 12 (ca. 80 to 120 em below surface)
appeared identical to the upper zone of white crushed
and crystallized shells, bone, and charcoal, with the
exception of the dominant presence of numerous very
large (15-25 em long) lightning whelk shells (Figure
19). Well over 100 such shells were excavated in
Levels 8-12 alone. Observation of a sample of 100 of
the large whelk shells showed that 41 were unbroken,
38 were broken across the posterior (spire) end, 6 had
whorls broken below the shoulder, and 15 had both

the spire and the whorl below the shoulder broken.
Below the whelk shell zone were more white crushed
and crystallized shells with numerous bones, charcoal,
conchs, and whelks in an increasingly moist deposit.

Water level was reached at 136 em below surface,
and excavations were halted at the bottom of Level 14
(140 em). A 50 x 50 em column sample excavated in
10-cm levels was cut into the southern half of the east
profile, called Test Pit A-2. It was excavated to a depth
of 110 em below surface.

The strata of Operation A are dated by three radio
carbon assays. Shells from Level 6, near the layered
charcoal, date to A.D. 1301-1424. Shells close to the
putative posts and crushed surf-clam shells, also in
Level 6, date to A.D. 1260-1345. These dates overlap,
and are distinctly later than an A.D. 1027-1210 date



Figure 18. Close-up, crushed surf-clam shell concentration in profile of Test Pit
A-l, Buck Key Shell Midden. Horizontal distance is 34 em.
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from Level 9 within the underlying zone of large
whelk shells. Sand-tempered Plain is the most com
mon pottery in Test Pit A. There is little pottery of any
kind below Level 6 (only 25 sherds, or less than 10%
of the pottery from Test Pit A, come from Levels 7-14).
Belle Glade Plain pottery is prominent in Levels 6 and

Culture and Environment in the Domain of the Calusa

7 but declines in per
centage in the upper
levels. SpeB Plain is
present in small quan
tities down to Level 9.

Test Pit B, a 1 xl m pit
excavated just a few
meters to the south of A,
was similar to A in some
ways but different in
others. Both pits had a
.few centimeters of dark
brown humus, leaf lit
ter, and roots at the top.
Below the humic zone,
Test Pit Bexhibited 34 to
40 cm of dark grayish
brown sand with mod
erately dense shells,
mostly whelk and
conch, and many bones
(Figure 20).

Beginning in Level 5
(34-44 cm below surface)
and continuing into Level

6 (44-54 cm), the southern half of the unit became
dominated by mottled gray ash with burned shell and
a few bones. The lighter-colored ashy area was ex
cavated separately as Locus 1. The ash concentration
extended to the bottom of Level 7, with alternating
layers of light brownish gray ashes, light brown to

Figure 19. South profile and bottom of Level 10, Test Pit A-l, Buck Key Shell Midden, showing
large Busycon contrarium shells.
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gray dense burned shells and bones, and black char
coal (Figure 21). Some pot sherds had been burned in
the fire, resulting in their being refired to a bright
orange color.

Evidence of the refiring can be seen in Figure 22,
which shows that four re-fired sherds from Level 6 of
Locus 1, the ash and burned shell area, cross-mend
with two normally-fired sherds from Level 7 of the
unburned very dark grayish brown sand. The cross
mended sherds are Glades Tooled, and they strat
igraphically underlie unburned shells from Level 5
dated to A.D. 1306-1439. In turn, the burned shell and
ash area is stratigraphically superior to shells from
Level 9, which date to A.D. 1267-1334. The bottom of
the most intensely burned part of the ashy area was
observed at 66 cm below surface, though small lenses
of charcoal were encountered as deep as 80 cm (Figure
20).

Small pockets of brown-colored bones were also
noted among the burned shell and ash layers (Figure
20). The ash, bone, and charcoal concentration at Buck
Key is reminiscent of the one excavated in Test Pit A-2
at Josslyn Island (see above). Over, under, and be
tween the ash, bone, and charcoal layers was inter
spersed very dark grayish brown sand with sparse
shells and many bones; the shells were predominantly
of whelks and conchs.
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Beneath the burned area was a 10-14-cm-thick stra
tum of black sand with sparse shells (Figure 20).
Below the black sand layer was a very dark grayish
brown sand with densely-concentrated shells, many of
which were whelks as large as those noted in the lower
levels of Buck Key Test Pit A-I. However, there was
much less of the crystallized and crushed shell that
characterized the A-I deposits, and no concentrations
of crushed surf-clam shells or post-like deposits were
noted. The deposit became very wet in Levell0 (74-84
cm), and Level 11 was mostly underwater during its
excavation. The dense, dark midden with whelks and
conchs continued to the lower limit of the excavation,
though the number of large whelks diminished ap
preciably in Level 11. A column sample, B-2, was cut
into the southern half of the west profile, and 10 10-cm
levels were excavated for possible flotation.

The date of A.D. 1306-1439 from Level 5, just above
the top of the ash stratum, overlaps with the date range
of the top part of Buck Key Test Pit A-I. Belle Glade
Plain pottery is found from the lowest to the highest
levels in Test Pit B, as is SPCB Plain pottery (see Table
17 in Chapter 4). Glades Tooled, thought to be a mark
er for the Caloosahatchee IV period, beginning at A.D.
1400, is plentiful in Test Pit B, mostly in the Levels 4-7.
A 14C assay of A.D. 1306-1439 dates Level 5 and post
dates the burning episode in which the Glades Tooled
pottery pictured in Figure 22 was refired. Thus, the
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Figure 21. North profile of Test Pit B-1, showing
strata of ash, bones, charcoal, and burned shell.

Glades Tooled pottery from Buck Key may date either
to the BOOs or to the early 1400s (see Chapter 4 for
further discussion). Level 9 of Test Pit B is dated to
A.D. 1267-1334, immediately above a level that pro
duced a single St. Johns Check Stamped sherd. St.
Johns Check Stamped is considered a marker for the
beginning of the Caloosahatchee III period, ca. A.D.
1200.

The contrasts between Band A- e.g., the burned
area in B and the crushed shells, aragonite crystals,
and possible post molds in A-led me to place Test Pit
I-I mid-way between A-I and B-1. Its stratigraphy
proved simpler, relative to A and B, with only one
minor ashy area and a sequence of midden deposits
resembling that of A-I (Figure 23). A 6-12 cm deep
layer of dark brown leaf litter, humus, and roots was
underlain by a 24-36 cm deep zone of black sand with
sparse shells. Beneath the latter was a 10-22 cm deep
layer of black sand with very large (ca. 15-25 cm long)
whelk shells. From 36 to 77 cm below surface over 100
very large whelk shells were excavated. Examination
of a random sample of 100 of these large shells showed
that 31 % were unbroken, 13% were broken across the
posterior (spire) end, 30% had whorls broken below
the shoulder, and 26% had both the spire and the
whorl below the shoulder broken. The bottom reaches
of the excavated area were composed of white to gray
crushed and crystallized shells, with bones, charcoal,
and very large whelk shells (Figure 23). From 77 to 90
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cm in I-I, observation of an additional sample of 50 of
the large whelk shells showed that 60% were unbro
ken, 20% were broken across the posterior (spire) end,
14% had whorls broken below the shoulder, and 6%
had both the spire and the whorl below the shoulder
broken. The test pit was carried only to a depth of 90
cm below surface.

The pottery of Test Pit I-I was predominantly Sand
tempered Plain but included Belle Glade Plain down
to the 65-cm level and Glades Tooled from 0 to 36 cm
below surface. SPCB Plain was found throughout the
excavated levels (see Table 18 in Chapter 4). No 14C
dates were obtained for Test Pit I-I, but based on the
pottery and stratigraphy, there is no reason to doubt
that it is generally contemporaneous with A and B.

To sum up, the midden ridge on which A, B, and I
were excavated dates to ca. A.D. 1027-1439. This in
cludes a deeper zone of the late Caloosahatchee
III early Caloosahatchee III-period midden, character
ized by the very large whelk shells, bone, and white to
gray to black sands, and a shallower layer dating to
Caloosahatchee III and the beginning of Caloosahat
chee N. The sediments of Test Pit B seem to have
begun to accumulate later than those of A, but this
cannot be established with certainty because excava
tions were halted by water intrusion in both pits.

Test Pit C-1 was placed some 50 m north and east of
Test Pit A and was carried only to a depth of 52 cm due
to water intrusion (Figure 24). A layer of 4-10 cm of
dark brown humus, leaf litter, and roots was found at
the top. Underlying this humic zone was a 16-32 cm
thick stratum of dark grayish brown sand with dense
shells and much animal bone, mostly fish. The shells
included a wide variety of bivalves and gastropods,
including several very large horse conch, lightning
whelk, and tulip shells. At 35 cm below surface, the
matrix became increasingly wet, with water intrusion
fluctuating with the tides between about 40 and 50 cm
below surface. The wetter part of the test pit, from ca.
35 cm to termination of excavation at 52 cm, was much
like the upper stratum with the exceptions that the
lower part was slightly lighter in color, best described
as grayish brown, there was less pottery, and there
was more of what appeared to be crushed shells. The
dense bone and varied mollusk shells continued to the
bottom of the excavation.

In Level 3 (24-34 cm), the sherds of a nearly complete
Sand-tempered Plain ceramic vessel were found (see
Figure 10 in Chapter 4). This open bowl is 11 cm high,
with a rim diameter of 30 cm. The lip is cut at an angle
reminiscent of a style often seen on Belle Glade Plain
bowls, but the paste is not that of the Belle Glade type.
Except for the near-complete bowl, pottery was scarce
in Test Pit C; other than Sand-tempered Plain pottery,
only five sherds of SPCB Plain, one of St. John's Plain,
and one of Belle Glade Plain were found, all in Level
1.

Column sample levels A-2-6, A-2-7, A-2-11, B-2-5,
and B-2-9 were floated and underwent detailed zooar
chaeological and archaeobotanical identification. The
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Figure 22. Cross-mended Glades Tooled rim. The two darker sherds to the left are from Level 7 of Test Pit
B-2; the four lighter colored ones to the right are from Locus 1 (the burned area) of Level 6 in the adjacent
Test Pit B-1. The lighter color is due to the sherds' having been refired prehistorically. Note holes on
either side of the cross-mend (center of photo), presumably an attempt to repair a crack by tying the vessel
together. (Photograph by Robin C. Brown.)

A-2 samples contained relatively fewer fish remains
than those of B-2. B-2-5, from in and near the ashy,
burned area, had the highest species diversity of all of
the 17 samples analyzed in our zooarchaeological
studies (see Chapter 8): 37 vertebrate and 49 inver
tebrate taxa are represented. Analysis shows that the
Buck Key inhabitants made good use of the man
grove/seagrass habitat but also exploited oyster-bed
and littoral zones. Larger fish are represented at Buck
Key than are seen in many site samples, but the most
abundant fish were catfish, pinfish, burrfish, sheep
shead, and silver perch. Snook, jack, sea trout, red
drum, black drum, and mullet were also important. In
addition, crabs, turtles, and mammals were eaten (see
Chapter 8 for details).

Seed remains were sparse; only a few cabbage palm,
cocoplum, and chenopod seeds were identified.
Wood charcoal from Test Pit A was composed mostly
of mangroves, buttonwood, and rapanea. Pine and
seagrape were also burned. The burned wood in the
ash and burned shell area in Test Pit B was mostly
mangroves and buttonwood, woods with a high
specific gravity that produce steady and intense heat
when burned (see Chapter 10).

Although some of the Buck Key Shell Midden
deposits resembled those excavated at Josslyn Island,

the frequency of bone artifacts seen at Josslyn was not
duplicated at Buck Key. Three bone artifacts, an
engraved expanded-head pin, a tubular bone bead,
and an unusual carved bone artifact of unknown func
tion (see Figures 3, 9, and 12 in Chapter 6), all from
Test Pit B, were found.

Stone objects were equally uncommon in the Buck
Key excavations (Table 9). They included one unutil
ized chert flake, a sharpening stone fragment, four
chunks of sandstone, one chunk of limestone, two
pebbles, and one small piece of limonite.

Shell artifacts included two Type A cutting-edged
tools from 1-1, LevelS; a Type B cutting-edged tool
from Col, Level 2; a Type D hammer found on the
surface; and a notched gastropod shell handle from
Col, Level 2 (see Chapter 5 for shell artifact type
descriptions) .

A 1 x 1 m test pit, H-l, was placed about 50 m
northwest of Test C, an area only a few centimeters
above sea level, in order to investigate an extensive
area of dense surf clam shells (Spisula solidissima) on
the surface. The surf clam shells were so concentrated
that the deposit appeared to be storm-derived, but the
possibility of its being accountable to human agency
prompted a test pit. The matrix was characterized
almost entirely by densely-packed surf clam shells,
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Figure 23. Profile diagram of Test Pit 1-1, BLL722, Buck Key Shell Midden. For key to stratigraphy, see
Figure 17.

Table 9. Stone Artifacts and Other Stone Objects Found at the
Buck Key Shell Midden (BLL722).

Provenience Debitage
Sharpening

Sandstone Limestone
Other

Stone Stone

A-1-5 2

A-2-2 1

B-1-3 1

B-1-5-1 1

B-1-8-1 1

B-1-9-1 1

B-2-9 1 1 1 1

Totals 2 1 4 1 3

with only a small amount of very dark grayish brown
sand. Ten Sand-tempered Plain and two Belle Glade
Plain sherds were found on the surface, and eight
Sand-tempered Plain and one Belle Glade Plain sherd
were found in Level 1 (0-15 em), which was partially
inundated. We attempted to excavate a second level
underwater, with little satisfaction. By digging into
the dense, resistant shells with a shovel, then groping
under the water, we were able to discover an apparent
underlying midden beginning at roughly 30-35 em
below surface. This midden contains
some surf clam shells, flecks of charcoal,
occasional whelk, oyster, and sea urchin
shells, and quite a lot of bone (mostly of
fish).

I believe that the area represented by
Test Pit H-l is an aboriginal midden of the
Caloosahatchee II period that may have
been partially eroded away and largely
covered over by many thousands of
storm-derived surf clam shells. How
ever, surf clams found in the midden in
association with bones, shells, and pot
tery are probably prehistoric food refuse.
The intrusive water prohibited a well
controlled excavation of Test Pit H-l, but
if the water table could be locally lowered
enough to permit excavation, I suspect

that the midden underlying the surf clam shell layer
would be found to represent one of the oldest occupa
tions (ca. A.D. 1000 or earlier) on Buck Key.

Test Pit D-l was placed about 50 m south of a chickee
structure (see "shelter," Figure 16) in an area that ap
peared to be natural sand deposits. Excavation con
firmed this assessment. The top 20 em consisted of a
dark grayish brown sand with very small fragments of
sea shells. The underlying layer, to the limit of the
excavations at 34 em, was composed of light brown
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Figure 24. Profile diagram of Test Pit C-1, 8LL722, Buck Key Shell Midden. For key to stratigraphy, see
Figure 17.

sand with powdered sea shells. No artifacts were
found.

Excavations at Site 8LL55, Buck Key Burial Mound.

Tests E-1, F-1, and G-1 were placed in a north-south
line,S m apart, near the northern periphery of the
burial mound, 8LL55 (Figure 16). The main objective
was to document the stratification and to determine if
any undisturbed portions of the mound remained; all
pits were initially 1 xl's.

Test Pit E-1 had about 13 cm of dark reddish brown
humus, leaf litter, and roots at the top (Figure 25). This
stratum was underlain by about 20 cm of gray sand.
Next came 20 cm of white sand. Finally, a stratum of
white sand with finely crumbled sea shells was en
countered. This sediment extended to 65 cm below
surface, where excavation was stopped. No artifacts
were found.

Test Pit F-l was very similar to E-1 (Figure 25). A
thin (1-4 cm) layer of dark reddish brown humus,leaf
litter, and roots was underlain by 18-19 cm of gray
sand, then 17-19 cm of light gray sand, then 15 cm of
white sand with finely crumbled sea shells. Excava
tion was terminated at 55 cm below surface. Seven
Grog-tempered Plain sherds were found in Level 1
(0-15 cm); eight Grog-tempered Plain and nine St.
Johns Plain sherds were found in Level 2 (15-30 cm).
No artifacts were found below Level 2.

Test Pit G-1 was excavated in the edge of what
appeared to be gently sloping northern edge of the
burial mound. The top layer was a thin (1-2 cm) layer
of dark reddish brown humus, leaf litter, and roots.
Underlying the humus was a 20 cm-deep zone of dark
gray sand with many roots. A relatively thin lens of
light gray sand with small beach-derived shells was
observed between 22 and 30 cm below surface, a pat
tern that deviates from the strata ofE-1 and F-1 (Figure
25). Underlying the light gray sand was a yellowish
white sand with many small beach-derived shells. At
about 46 cm below surface, the number of shells in the
yellowish white sand decreased appreciably. Excava
tion was stopped at 62 cm.

The cranium of an articulated, semi-flexed, adult
human burial was encountered at 27.5 cm below sur
face in the southwest quadrant of Test Pit G-l. Imme
diately behind its cranium and a few centimeters
deeper was discovered a cranium of a juvenile human.
Excavation revealed that the bones of the first indi
vidual extended into the southwest corner of the pit,
so the pit was expanded to the southwest, the exten
sion being called G-2. Excavation of G-2 down to the
level of the first-discovered burial revealed the partial
ly articulated bones of at least three additional in
dividuals. The five burials were numbered I-A
through 1-E (see Figures 26A and 268).
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The bones of the
central adult in
dividual (Burial 1
A) proved to be
those of an adult
female, perhaps
30 years or older
(see Chapter 12
for details). In
dividual 1-B, rep
resented by the
cranium and
cluster of bones
behind the head of
Burial 1-A, was a
4-6 year old child
of undetermined
sex. Only por
tions of the long
bones and other
postcranial bones
of Individual 1-B
were found. A
complete cranium
with mandible
and a few
postcranial bones
comprised In-
dividual 1-C,
found just to the
east of Individual
1-A (Figure 26A).
Individual 1-C
was an adult
male, but age

o 50 100 could not be more
rl-------------,I-------------" precisely es-

em timated. The
Figure 26A. Plan view of excavated Burials 1-A, 1-B, 1-C, 1-0, and 1-E, 8LL55, Buck Key remains of In-
Burial Mound. (Drawing by Karen Jo Walker.) dividual1-0, found

near the feet of 1-A,
included a cranium, most of a mandible, a scapula, a
humerus, some ribs, some vertebrae, and possibly
other postcranial bones. Individual 1-0 was a female
approximately 18 to 24 years old. Individual1-E was
not excavated due to time constraints. Hutchinson's
analysis (Chapter 12) revealed no gross pathologies,
though enamel hypoplasia may indicate periodic
shortages of resources.

No artifacts were found with the burials. The
burials do not exhibit separate or discrete pit outlines.
Scrupulous attention to detail in the field failed to
reveal any evidence that the burials were interred at
separate times. All lie directly on sterile light yel
lowish-white sand with a few small whole and frag
mented beach shells. The sediment directly in contact
with the burials is a light gray sand with a similar
quantity and size of shells to the yellowish-white sand
below. The four surrounding burials do not appear to
be "bundles" of bones but are partial, articulated
skeletons, each with most or all of its cranium intact.

Figure 26B. Plan view of bones of central
individual only (Burial1-A), 8LL55, Buck Key
Burial Mound (compare with Figure 26A).
(Drawing by Karen Jo Walker.)
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There are at least two possible interpretations of the
burial practice. In the first, which I favor, the central
individual was laid down in a semi-flexed position
shortly after death. Then portions of other individuals
who had died previously, perhaps kinfolk, were ar
ranged around her. Finally, all remains were covered
with light gray sand. It is unclear whether Burial1-E
is connected with the other four, given its greater
spatial separation. In favor of this interpretation are
the similarity in depth of all four burials (Burial 1-E
was not excavated) and the lack of discernible pit
outlines that would suggest intrusion of Burial I-A
into the remains of previously interred individuals.
The partial articulation of the peripheral burials sug
gests that they were only partially defleshed at the
time of burial.

The alternative, and simpler, interpretation is that
Burial I-A represents only the most recent of several
interments, and that the remains of the other indi
viduals (l-B, 1-C, I-D) were partially scattered and lost
when Burial I-A was put in the ground. In favor of
this model is the fact that the bones of 1-B, 1-C, and
1-D are partially articulated but incomplete; against it
is the complete absence of any indication of prehistoric
pit excavation. It appears as though the burials were
placed on the ground and covered over with light gray
beach sand.

Bones from the central individual are radiocarbon
dated to 750 ± 70 years B.P.: A.D. 1200. Unfortunately,
this date cannot be calibrated because the date was not
l3C-adjusted when the assay was obtained. In my
experience with six l3C-adjusted and calibrated hu
man bone dates from southwest Florida, all became
more ancient when l3C-adjusted (+140, +200, +219,
+240, +250, +250; average = +217 years). Thus, if one
adds 217 years to the raw age of Buck Key Burial I-A,
then an estimate of its l3C-adjusted age would be 967 ±
70 radiocarbon years, and its estimated calibrated date
range would be A.D. 1001-1161. This would place it
somewhat older than the earliest dates we obtained for
the Buck Key Shell Midden (Le., 'A.D. 1260-1345, A.D.
1260-1326, A.D. 1267-1334; see Table 1).

The limited tests of 1986 are insufficient to deter
mine the exact age range of the mound or the details
of burial practices. What is clear from our limited
excavations at 8LL55 is that at least a portion of the
Buck Key Burial Mound still remains undisturbed by
modern looting, and the site's research significance is
thus reaffirmed.

Summary. Preliminary test excavations at the Buck
Key Shell Midden and Buck Key Burial Mound in 1986
revealed intact, stratified deposits dating to the Ca
loosahatchee II, III, and IV periods. Investigations at
8LL722 uncovered anomalous crushed surf clam shell
concentrations and possible post molds that may be
evidence of structures. A late Caloosahatchee II mid
den with numerous and unusually large whelks is
overlain by later deposits that include Glades Tooled
and St. Johns Check Stamped pottery of the Caloo
sahatchee III and IV periods. A burned ash and shell
zone provided well-preserved bone and wood data,
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and Glades Tooled pottery found in direct association
with the burned area likely dates to the fourteenth
century A.D.

A Caloosahatchee II period burial mound near the
center of the island (8LL55) has been severely dis
turbed, but some portions are still intact. Burials en
countered in the small part of the mound we excavated
(Test Pits G-1 and G-2) probably pre-date the middens
we tested on the eastern side of the island.

More extensive excavations in site 8LL722 will be
necessary to investigate the possible structures. Con
trolled excavations below the water table are essential
to learning more about the earliest occupations of
Buck Key.

BIG MOUND KEY (8CHIO) AND BOGGESS
RIDGE (8CH16, 8CH19, 8CH34)

Previous Investigations and Disturbance of the Sites

The 158-ha Big Mound Key/Boggess Ridge Ar
chaeological District is listed in the National Register
of Historic Places and is state-owned. It is a restricted
area, and access is regulated by the Charlotte Harbor
State Reserve, Department of Natural Resources
(DNR). It is located at the south-central extremity of
the Cape Haze Peninsula about 15.5 km north of Usep
pa Island and 5.5 km southeast of the town of Placida
(Figure 1). The district includes the sites known as Big
Mound Key, a mound/midden/shellwork complex
that extends over a 15 ha area and rises over 7 m in
elevation, and Boggess Ridge, a long, low, two meter
high sand ridge about 400 m north of Big Mound Key.

Big Mound Key is extraordinary in size and unique
in shape. Not only is it an exceptionally large shell
mound/midden complex, but its bilateral symmetry
and finger-like projections have led some observers to
suggest that the structure is a gigantic effigy mound
(Edic and Fraser 1982; Fraser et al. 1982). The spider
or octopus-like 'appearance is particularly striking
from the air, as the infra-red aerial photograph in
Figure 27 shows.

Big Mound Key and Boggess Ridge were first
recorded as archaeological sites in the 1950s by
University of Florida archaeologist John Goggin; Big
Mound Key was visited and surface-collected by
Ripley and Adelaide Bullen in 1954 (Bullen and Bullen
1956:50-51). The Bullens found shell hammers,
pounders, anvils, and perforated Oliva shells, as well
as a sandstone grinder fragment and numerous
sherds. The pottery indicated occupation of Big
Mound Key during the Weeden Island-related (ca.
A.D. 300-1000), Safety Harbor (ca. A.D. 1000-1600),
and historic Leon-Jefferson (ca. A.D. 1633-1704) pe
riods. Evidence of the last included sherds of Spanish
olive jars as well as Jefferson ware. The Bullens inter
preted the presence of the Jefferson ware, which they
felt was identical in surface hardness and temper to
that found in the'Tallahassee area, to be evidence that
refugees from the Apalachee missions had fled to
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Figure 27. Black-and-white print of a false color infra-red photograph showing Big Mound Key and
Boggess Ridge. View is toward the north-northwest. (Photograph by Robert Pelham, 1975, Mote
Marine Laboratory, Sarasota. Reproduced by permission.)
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southwest Florida after 1704 (Bullen and Bullen 1956:
51).

The topography of Big Mound Key (Figure 28) in
cludes a rectangular, flat-topped mound approximate
ly 35 x 30 x 7 m, known as the "western platform
mound"; a rectangular mound about 30 x 25 x 6 m,
known as the "southwest mound"; another platform
mound of uncertain dimensions, called the "fort
mound," now largely destroyed; and a very large ele
vated area, known as the "east mound," with overall
dimensions of 75 x 75 x 6 meters and containing two
prominent peaks (Weisman 1990). Nine or more lin
ear shell ridges, each one no more than 50 ern in
elevation, run for 100 to 150 m and give the structure
its "spider"-like appearance from the air (Figure 27).
Two of the mounds are believed to have been con-

structed ca. A.D. 800-1000 and a third mound soon
after, based on stratigraphic evidence and radiocarbon
dates obtained by George Luer and his colleagues
(Luer et a1. 1986:103).

In 1975 and 1980 Big Mound Key was severely dam
aged by treasure hunters who used bulldozers and a
backhoe to cut massive trenches through the shell
work and midden deposits. It is estimated that about
30% of the site was destroyed by this vandalism (Weis
man 1990). In 1982, with a state research permit,
George Luer made a schematic drawing of the strat
ification in one of the bulldozed trenches in the west
ern platform mound. Dates from the top 6 m of the
mound indicate that it was constructed between ca.
A.D. 700 and 1000 (Luer et a1. 1986:103). An apparent
cache of five lightning whelk shell tool blanks was
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miscellaneous bivalves, then a layer of compacted
shell and crushed pen shell with some oyster, conch,
ash, bones, and artifacts. Finally, at the bottom of the
deposit just a few centimeters above sea level, a stra
tum of small oyster and banded tulip shells is en
countered. Weisman believes the latter to be a basal,
possibly non-cultural deposit, the overlying shell, ash,
and bone deposits being primary midden material.
Finally, the main upper stratum-the medium to large
oysters, whelks, and other bivalves-is a secondary
mound deposit, with a cap of humus and black sedi
ment washed down from erosion up slope (Weisman
1991:3-4 and Figure 4).

Pottery collected from the backhoe trench and sur
rounding areas in 1991 was predominantly Belle
Glade Plain. Lesser amounts of Sand-tempered Plain,
unidentified complicated stamped, Pinellas Plain,
Safety Harbor, and Spanish olive jar sherds were
found. Only Belle Glade Plain was identified in situ
in the profile; it occurs in both the "primary" midden
and the overlying "secondary" mound fill, suggesting
a Caloosahatchee II date for the greater part of the
profiled deposit. The Caloosahatchee III, N, and V
periods are represented in miscellaneous surface col
lections (Weisman 1991:5). A number of shell artifacts
were also collected by Weisman (1991:4); these in
clude Type C and D hammers, a dipper/vessel, a
columella hammer, a quahog hammer-anvil-chopper,
and perforated bivalves.

Boggess Ridge is a linear sand ridge forming the
southern and eastern rim of a salt water pond known
as Boggess Hole (Figure 27). The ridge's maximum
elevation is only about 2 m above mean high tide.
Three different site numbers are assigned to Boggess
Ridge (8CH16,8CH19, and 8CH34). Human burials in
association with Weeden Island-related pottery and
chalky plain ware have been found in the part known
as 8CH16. The burials were severely disturbed in
1982, 1984, and 1985 by pot hunters. State law now
makes it a felony to disturb such burial sites.

I visited Boggess Ridge on June 29, 1985, with state
permission, and collected some of the chalky plain
ware sherds left behind by the pot hunters (catalogue
number A27616, Florida Museum). My collections
were from a part of the site known as Mound B.
George Luer has monitored the site to try to prevent
further destruction, and he made several surface col
lections in the mid 1980s. Some of the salvaged ma
terial he collected in May, 1985, also from Mound B,
was delivered to the Florida Museum of Natural His
tory (catalogue numbers A27617, A27618, A27619).

Luer and Archibald conducted limited salvage and
exploratory testing of the eastern edge of Mound A at
the Boggess Ridge site in 1988. Their excavations re
vealed that human burials were interred with whelk
shell vessels and with intentionally broken, and fre
quently carefully arranged and stacked, pot sherds.
Most of these sherds are plain wares, and include
sand-tempered, chalky, and Belle Glade pastes.
Weeden Island pottery is also represented, but much
less frequently. The human bone was scattered and in
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Figure 28. Big Mound Key, showing area of
George Luer's salvage excavation of the burned
area. A portion of the sediments excavated by
Luer underwent archaeobiological analysis,
reported in Chapters 8 and 10 of this volume.

discovered in the looters' trench through the same
mound; another 14 blanks were found in the bulldozer
spoil of the southwest mound (Luer et al. 1986:103
104). Luer also obtained a state permit to conduct
salvage excavation of a large burned shell, charcoal,
and ash pit feature dating to the tenth century A.D.
from near the summit of the western platform mound
(Weisman 1990:Figure 5). He made available to us a
portion of the excavated sediments from the burned
area for archaeobiological analysis, the results of
which are reported in Chapters 8 and 10.

As time and resources allow, DNR officials intend to
restore Big Mound Key to its pre-vandalized appear
ance by backfilling the dangerous, open trenches and
removing exotic vegetation from the area. In early
January, 1991, Brent R. Weisman, archaeologist with
the Florida Bureau of Archaeological Research, as
sisted by Christine Newman, William Marquardt,
Robert Edic, Robert Rep"enning, and Barbara and Reed
Toomey, troweled and recorded a portion of the north
profile of the backhoe trench cut by the treasure hunt
ers (Weisman 1991). The backhoe trench had been cut
in approximately an east-west direction south of the
main elevated areas but north of the finger-like ridges.
A layer of humus, topsoil, and slope wash is underlain
by a layer of medium to large oyster, whelk, and
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Figure 29. Sketch of profile, showing pit feature
near top of West Mound, Big Mound Key. After
field notes, George M. Luer, 1982. (Source:
Weisman 1989: Figure 5.)

Woods of pine, black mangrove, buttonwood, live
oak, and possibly seven-year apple and wild cotton
were burned in the Big Mound Key fire pit. Pine
averages 86% of the wood fragments represented in
the four samples analyzed. Seeds from fleshy fruits,
such as seagrape, hog plum, and cabbage palm, are
more abundantly represented than those of ruderal
species in five of the six samples analyzed by the
archaeobotanists (Chapter 10).
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of the 150-cm wide pit (Figure 29) included a major
episode of charcoal and ash deposition and one of
crushed shells, black dirt, and ash. Both of these dark
colored deposits showed evidence of possible post
mold intrusions. Between these zones were found
layers of crushed shell, black dirt, and conch shells.

Zooarchaeological analysis of materials from the
burned shell/charcoal/ash pit feature shows an ex
ploitation mainly of mangrove, mangrove edge, sea
grass, and oyster bed habitats, but some remains of
siren, frog, and snapping turtle suggest that fresh
water aquatic resources were also targeted. Remains
of deer, especially in two of the four pit strata repre
sented in our analysis, as well as sea turtle, grouper,
and jack fish, were unusually well represented. Cat
fish bones, generally very common throughout the
Charlotte Harbor samples we have analyzed, were
relatively scarce. It is possible that the Big Mound Key
fire pit represents a special feast, or the area of pre
paration of food for high-status persons (see Chapter
8).

Research by the Southwest Florida Project

Our involvement with Big Mound Key and Boggess
Ridge has been limited to the aforementioned surface
collections, assisting in Weisman's recording project,
making a topographic map of Big Mound Key, taking
vibrocore samples, and undertaking zooarchaeologi
cal and archaeobotanical analysis on the sediments
excavated by Luer in 1982.

The geological cores were placed specifically to in
vestigate the origin of Big Mound Key and ascertain
the nature of the finger-like ridges. Cores in Boggess
Ridge and Boggess Hole were placed to shed light on
the cultural and non-cultural processes responsible for
the sand burial mound. Big Mound Key seems clearly
to have accumulated on and prograded over estuarine
sediments. The finger-like, low shell ridges cannot be
accounted for by non-cultural processes, such as
storms, and seem to have been constructed by pur
poseful deposition, though this cannot yet be demon
strated unequivocally (see Chapter 3).

The sediments in Boggess Hole are Holocene in age,
and include a surficial layer of gray to green muddy
sand including the remains of mangroves. Shell-free,
light brown to white, highly bioturbated sands are
found beneath the mangrove/estuary-derived sedi
ments. Cores in the adjacent sand ridge show that it
is made of aeolian sand accumulated through non-cul
tural processes. Boggess Hole may be a relict sinkhole,
and the dune sands may have accumulated by wind
erosion during a lowered sea-level stand. During the
early Caloosahatchee II period, prehistoric people in
terred their dead in the easily-excavated dune sands
of Boggess Ridge, but prehistoric people are not in any
substantial way responsible for the presence of the
landform known as Boggess Ridge, nor did they ex
cavate sediments from Boggess Hole to build mounds
(see Chapter 3 for details).

Cordell's analysis of the chalky plain pottery I re
covered from the disturbed Mound B shows its paste
to be characterized by abundant sponge spicules and
occasional to common very fine to fine quartz sand,
typical of the chalky wares known as St. Johns, but
with the addition of occasional to common reddish or
ferruginous lumps or stains. This variety of chalky
pottery is sometimes called Tomoka ware (Griffin and
Smith 1949:349).

Four different parts of the burned shell, charcoal,
and ash feature excavated by Luer were analyzed by
zooarchaeologist Karen Jo Walker and archaeobotan
ists Margaret Scarry and Lee Newsom. Stratification

poor condition. These mortuary activities date to the
early Caloosahatchee II period (Luer and Archibald
1988). This is roughly contemporaneous with the bur
ials found at the Collier Inn on Useppa Island (see
above), which are dated to A.D. 595-666 and which
were also accompanied by large potsherds clustered
around the human bones. No Weeden Island pottery
was found in our limited testing at the Collier Inn,
however.
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In sum, Big Mound Key and Boggess Ridge are
extraordinary but poorly understood sites. Substan
tial middens and evidence of purposeful mound con
struction characterize the Big Mound Key site, which
has components stretching from the Caloosahatchee I
through Caloosahatchee V periods. A Weeden Island
related burial mound was imposed into the natural
dune sands of nearby Boggess Ridge. Both sites have
suffered profound damage from looting, especially in
the 1970s and early 1980s.

It is an understatement to note that these sites are
highly significant. Controlled excavations at Big
Mound Key might well provide the answers to many
questions concerning the first influences of Belle Glade
culture ca. A.D. 650 or earlier, the period of intensive
mound-building observed throughout Charlotte Har
bor after ca. A.D. 500, the relationship between in
digenous cultures and the mortuary practices
associated with the Weeden Island and Safety Harbor
cultures, and the political and economic dynamics of
the protohistoric and historic periods, ca. A.D. 1500
1750.

THE PINELAND SITE, 8LL33

One of the largest and most complex of the sites
visited by Frank Cushing during his 1895 expedition
to Pine Island Sound was the Pineland site, then
known as Battey's Landing (Marquardt and Blanchard
1989:1-3). Cushing observed:

The foundations, mounds, courts, graded ways, and canals
here were greater, and some of them even more regular, than
any I had yet seen. ... The same sorts of channel-ways as
occurred on the outer keys led up to the same sorts of terraces
and great foundations, with their coronets of gigantic
mounds. The inner or central courts were enormous.... This
settlement had an average width of a quarter of a mile; ... Its
high-built portions alone, including of course the five water
courts, covered an area of not less than seventy-five or eighty
acres. (Cushing 1897:341-342)

Part of the site complex that so impressed Frank
Cushing still exists, although the undisturbed por
tions today cover not 30, but about 8 ha. Cushing also
described a midmost inner court that was connected
to Pine Island Sound by means of a canal. The canal
(8LL34), which extended eastward from the court, was
then 9 m wide and 2 m deep. It ran in a straight line
into the pine woods, passing next to the Adams
Mound (8LL38) and reaching Indian Field (8LL39) on
the opposite shore of Pine Island. It was aligned with
another canal on the mainland, which ran for several
more miles, ultimately connecting with the
Caloosahatchee River (Luer 1989).

A crew of volunteer workers under the supervision
of William H. Marquardt and Karen Jo Walker under
took test excavations at Pineland over a 12-day period
in May, 1988, with the objectives of securing radiocar
bon dates from some of the deposits, exploring the
stratification of the two highest remaining shell mid
dens, and examining a square, flat area that surely is
one of the "enormous courts" described by Cushing.
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Four test pits were opened, one in the top of the
southernmost high mound, now known as the Randell
Mound; one in the top of the highest mound, called
Brown's Mound; one between Brown's Mound and the
canal; and one in a large, flat area (Figure 30). The
1988 Pineland testing occurred last in the period of
research reported in this volume (1983-1988), and
analysis had barely begun when the volume was as
sembled. I include here only a brief stratigraphic
description of the 1988 testing and some results of
ceramic analysis, based on the work of Ann Cordell.
Charred wood fragments recovered from the 1/4"
screened deposits in 1988 are discussed in Chapter 10
of this volume. A separate monograph will report the
results of the 1988 and 1989 testing at Pineland, as well
as the excavation seasons of 1990 and 1992.

A profile was cut into a northwest-facing eroded
edge of the Randell Mound, providing a 2.75 m high
section (Figure 31). The original edge of the mound
was apparently closer to the canal, but part of the
mound was bulldozed in the 1960s to provide fill for
low areas of the site (Edic and Torrence 1990).

A layer of very dark grayish brown sand with abun
dant shell at an elevation of about 2.25 to 2.75 m above
sea level dates to A.D. 631-701, but all dates from
above that stratum fall between A.D. 906 and 1257
(Table 1). A layer of dense shell and bone dating to
A.D. 1073-1257 is overlain by a layer of very dark
grayish brown sand with dense shell dating to A.D.
906-1030. Above the latter lies a layer of very dark
gray sand with moderately dense shell dating to A.D.
1088-1250.

We opened a 1 x 1 m test pit, Test A-I, 2.0 m
southeast of the exposed face, in such a way that the
profile of Test A-I would be parallel to the central
exposed face. This test pit was carried to a depth of
1.38 cm below the surface in order to intersect the
elevation of 5.00 m at the top of the exposed face
(Figure 32). It is likely that the stratum of dense gray
shell that characterizes the bottom 70 centimeters of
Test Pit A-I (Stratum F in Figure 32) is continuous with
the dense gray shell near the top of the exposed face,
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Figure 30. The Pineland site, showing locations of
1988 test excavations.
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Figure 31. Straightened profile of Randell Mound,
Pineland site, May, 1988.

although this cannot be known with certainty. A
radiocarbon assay from above the dense gray shell in
Test Pit A-I resulted in a date of A.D. 1032-1198.

The pottery from Test Pit A-I (n=238) is predomi
nantly Sand-tempered Plain (63.4% of all levels com-
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bined) and SPCB Plain (24.4% of all levels combined).
Five Belle Glade Plain sherds occur in the upper four
levels, and a single sherd of Glades Tooled was found
in level 3 (Table 10). Reckoning one standard devia
tion from the means, four of the five dates in Operation
A fall in the range A.D. 906-1257 for the top 3.6 m of
the Randell Mound (late Caloosahatchee II). The fifth
date is A.D. 631-701, from the bottom of the exposed
face at an elevation of 2.80 m above present-day sea
level (early Caloosahatchee II).

A 1.0 x 4.5 m trench (units A-2, A-3, A-4, and A-5)
was placed perpendicular to the exposed face and
excavated to a depth of approximately 50 cm. Much
midden shell was encountered, but so were iron pipes
and fragments of modern concrete, probably remnants
of the twentieth century disturbance.

Operation B was a 2 x 2 m test pit located near the
center of Brown's Mound. The topmost 15 cm of the
deposit contained charcoal, much broken and burned
glass, and round iron nails, presumably the remains of
the historic period structure that once stood on the
mound's peak. The excavation, which was carried to
215 cm below surface, revealed a series of distinct
deposits of midden sediment. The layers were ap
proximately level with the current ground surface
down to about 60-70 cm, but then began to slope
downward toward the west, a trend that continued to
the limits of our excavation (Figure 33).

The strata are all composed of sandy sediments with
small animal bones (principally fish) and shells (most
ly whelks, conchs, and oysters), but vary from one
another in shell size and degree of shell crushing, in
color value (relative whiteness/blackness), and in
proportion of bones mixed with the shells. A distinct
layer of gray ash with many animal bones appears
about 30-45 cm below the surface (Stratum C in Figure
33), as if a major fire, feast, or ash dumping episode
had occurred. Overlying the gray ash is a relatively

Table 10. Pottery found in Test A-I, 8LL33, Pineland, 1988.

Level
Type Total

S&PC' 1 2 3 4 5 6 7 8 9 10 11 12 13

Sand-tempered (21) 8 5 12 10 14 55 11 3 9 0 1 1 1 151
Plain

Glades Tooled (0) 0 0 1 0 0 0 0 0 0 0 0 0 0 1

SPCBPlain (6) 2 4 5 2 5 3 2 5 5 5 5 7 2 58

Belle Glade Plain (l) 0 2 0 2 0 0 0 0 0 0 0 0 0 5

St. Johns Plain (0) 2 0 1 1 0 0 0 0 0 1 0 0 0 5

Pinellas Plain (2) 0 0 1 0 1 2 3 0 1 0 0 0 0 10
(laminated paste)

Grog-tempered (2) 0 0 0 1 0 2 2 0 0 0 0 0 0 7
Plain

Ticked rims, (0) 0 1b 0 0 0 0 0 0 0 0 0 0 0 1
miscellaneous

Total (32) 12 12 20 16 20 62 18 8 15 6 6 8 3 238

'Surface and profile cleaning.
bSPCB paste.
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Figure 32. Profile diagram of Test Pit A-1 and straightened profile of Randell Mound at Pineland, May,
1988 (compare with Figure 31). Key to stratigraphy: A=dark brown humus, leaf litter, and roots; B=black
root mat with dense shell; C=light gray to white whole and crushed shell, with little to no other sediment;
D=pale brown whole crushed shell, with little to no other sediment; E=gray sand with dense shell; F=gray
dense shell; G=very dark grayish brown, highly organic sand with dense shell; H=very dark gray sand with
moderately dense shell; I=pale brown dense shell with much bone; J=white dense shell; K=very dark
grayish brown sand with moderately dense shell; L=light gray dense shell and bone.
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A=gray sand with poorly-sorted conch, whelk, and crushed shell, charcoal, broken glass, and iron
nails; B=gray sand with dense, medium-sized whelk and conch and some oyster shell; C=gray ash
with many small bones; D=light gray ash with much burned small and crushed shell; E=very dark
gray sand with very small crushed shell; F=light gray sand with medium-sized whelk, conch, and
oyster shell, with many small bones; G=dark gray sand with small bones and small crushed shell;
H=light gray sand with dense, poorly-sorted whelk and conch shell, small crushed shell, and much
small bone; I=gray sand with dense, medium-sized whelk and conch shell and very small crushed
bone and shell; J=white, dense small to medium-sized whelk and oyster shell with little other
sediment.
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Table 11. Pottery Found in Test B-1, 8LL33, Pineland, 1988.

Level
Type Total

S&PC' 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Sand-tempered (35) 22 21 22 44 24 19 22 26 27 26 25 31 13 22 17 13 21 4 434
Plain

Glades Red (0) a a a a a 1 a a a 1 a 1b a a 1 a 1 1 6

Sand-tempered, (0) a 2' a a a a a a l' 1 a 1d a Ie Ie a a a 7
decorated

SPCB Plain (5) 9 7 3 9 7 12 a 6 4 4 3 2 a a 2 2 1 2 78

SPCB, decorated (0) a a a a Ie a a a a 1d a a a a a a a a 2

Belle Glade (26) 29 45 37 58 46 48 18 24 21 24 24 25 12 18 9 11 22 6 503
Plain

Belle Glade (0) a a 1 a a a a 1 2 2 1 1 a 1 a a a a 9
Check Stamped

Belle Glade Red 0) a 1 2 7 6 3 2 3 2 2 a 3 2 a 1 a 2 a 37

Goodland Red (0) a a a a a a a a a a a a a a a a 1 a 1

SI. Johns Plain 0) a a 5 2 2 2 1 1 a a a a 1 5 2 a 3 a 25

SI. Johns Check 0) a a a 3 1 3 1 3 2 a 1 1 a 1 a 2 1 a 20
Stamped

SI. Johns, misc. o)"'P a a a Ie a a a 2' I" 1° a l"P a 2",q a a a a 9
decorated

Pinellas Plain (0) 1 2 1 2 a a a a a a 1 a a 1 a a a a 8
(laminated

paste)

Safety Harbor (0) a a a a a a a a a 1 a a a a a a a a 1
period, misc.

Weeden Island (0) a a 11 a a a a a 18 a a a a a 1b Ii a a 4
period, misc.

Weeden Island, (0) a 2i a a a a a a 1k a a a 11 lID a a a a 5
chalky paste

Micaceous Plain (0) 1 a a a a a a 1 1 a a a 2 a 2 a 1 a 8

Pasco Plain (0) a a a 1 a 1 a a a a a a a a a a a a 2

Grog-tempered (2) 1 1 a 3 1 a a a 1 2 1 1 a a I a a a 14
Plain

Grit-tempered (0) 1 a a a a a a a a a a a a a a a a a 1
Stamped

Total (72) 64 81 72 130 88 89 44 67 64 65 56 67 31 52 37 29 53 13 1174

'Surface and profile cleaning.
bSPCB paste.
'Cord marked.
dUnidentified incised.
eSimple stamped.
IWeeden Island Plain, sandy paste.
8Weeden Island Red, micaceous paste.
hWeeden Island Plain, grog-tempered.
IRuskin Dentate Stamped, Belle Glade paste.
IUttle Manatee Zoned Stamped.
kpapys Bayou Plain.
lUttle Manatee Stamped.
mpapys Bayou Plain.
"Dunn's Creek Red.
°Unidentified stamped.
PRed-pigmented.
qSt. Johns Scored.

thick (25-35 em) layer of gray sand with many medi
um-sized whelks/conchs and very small fragments of
crushed bones and shell (Stratum I in Figure 33).

From the layer of crushed shell overlying the ash
layer comes a radiocarbon date of A.D. 762-956, but
dates from shells well down in the deposit date to the
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Table 12. Pottery Found in Test C-1, 8LL33, Pineland, 1988.
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Level
Type Total

S&PC· 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Sand-tempered (13) 14 32 23 28 18 41 17 21 12 20 31 37 84 35 426
Plain

Glades Red (0) 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2

Glades Tooled (0) 0 0 1 0 0 0 0 1 1 1 0 0 0 0 4

SPCB Plain (9) 9 19 10 3 4 9 11 8 11 7 7 2 3 0 112

SPCB, decorated (0) 0 0 0 0 0 0 0 4b 0 2< 0 0 0 0 6

Belle Glade (2) 8 24 15 13 6 8 2 10 13 5 9 3 1 4 123
Plain

Belle Glade (0) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Check Stamped

Belle Glade Red (0) 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2

St. Johns Plain (0) 2 3 3 5 2 0 0 1 1 2 0 0 0 0 19

St. Johns Check (0) 0 0 3 2 0 1 0 1 0 0 0 0 0 1 8
Stamped

Pinellas Plain (1) 0 4 3 1 1 0 0 1 3d 0 1 0 3 0 18
(laminated

paste)

Safety Harbor (0) 0 0 0 0 0 0 0 0 0 0 0 I" 0 0 1
period, misc.

Weeden Island (0) 0 0 0 0 0 0 0 0 11 IS 0 0 0 0 2
period, misc.

Grog-tempered (0) 1 0 1 0 0 0 0 2 0 1 0 0 0 0 5
Plain

Ticked rims, (0) 0 0 Ih 0 Ii 2h 0 Ii 0 0 0 0 0 0 5
misc.

Total (25) 34 82 60 52 32 63 30 51 42 39 50 43 91 40 734

·Surface and profile cleaning.
brwo sherds Matecumbe Incised, two unidentified incised and punctated.
~atecumbeIncised.
dOne of the three is an unidentified punctated sherd.
"Safety Harbor Incised, Belle Glade paste.
IRuskin Linear Punctated, grog-tempered.
SWeeden Island Incised, micaceous paste.
hSandy paste, with incising.
~Laminated ('Pinellas") paste.
JSPCB paste.

thirteenth and fourteenth centuries A.D. Level 17,
about 2.05 m below the surface, dates to A.D. 1235
1309, while level 6, about 70 cm below surface, dates
to A.D. 1301-1424.

The lower levels (below the ash) contain minor but
consistent amounts of St. Johns Check Stamped pot
tery (Table 11), but there is no St. Johns Check Stamped
above the ash. As Widmer (1988:85) has noted, St.
Johns Check Stamped appears in the Caloosahatchee
region about A.D. 1200. This suggests that midden
material dating to the ninth century A.D. was heaped
on top of the ash layer so as to build the mound up
even higher. The two lines of evidence - the radiocar
bon date and the absence of St. Johns Check Stamped
- lead to the hypothesis that Brown's Mound was
purposefully augmented after A.D. 1200. It is possible
that this capping with earlier midden material was
done in historic times, perhaps to level off the mound
for house construction, but if so, no historic artifacts

were deposited during this process. Historic mate
rials are limited to the upper few cm of the excavation.

Belle Glade Plain is the dominant plainware ill
Operation B, accounting for 42.8% of all sherds com.,
bined. Sand-tempered Plain represents 37.0%"SPCB
Plain 6.6%. This is consistent with the Caloosahatchee
III period, as suggested by the 14C dates (Cordell,
Chapter 4, this volume).

Operation C was a 2 x 2 m test pit placed southeast
of Operation B at an elevation of 3.83 m above sea
level. It was carried to a depth of 1.35 m below surface,
or an elevation of about 2.48 m. Most of the matrix is
loosely packed sediment with abundant, mostly
medium-sized whelk and conch shells. About 85 cm
below surface begins a darkgray, highly compact shell
midden with abundant crushed shells. From Level 9
in this 25-40 cm-thick, dark stratum comes a radiocar
bon date of A.D. 1420-1491. Belle Glade Plain outnum-
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Table 13. Pottery Found in Test 0-1, 8LL33, Pineland, 1988.

Level
Type Total

S&PC' 1 2 3 4 5 6 7 8 9 10 11

Sand-tempered (15) 20 20 41 47 43 31 28 14 48 20 13 340
Plain

Glades Red (0) 0 0 0 0 0 0 0 0 0 0 2b 2

Glades Tooled (0) 0 0 0 1 0 0 0 0 0 0 0 1

Sand-tempered, (0) 1< 0 0 0 0 0 0 0 0 0 0 1
decorated

SPCB Plain (6) 5 12 20 4 8 0 3 2 6 2 0 68

SPCB, decorated (0) 0 0 0 Id 0 0 0 0 0 0 0 1

Belle Glade (1) 18 21 20 15 7 4 7 6 11 1 4 115
Plain

SI. Johns Plain (0) 1 4 3 0 0 0 0 0 0 0 0 8

Pinellas Plain (0) 0 0 3 3 4 0 0 0 0 0 0 10
(laminated

paste)

Safety Harbor (0) 0 0 I" 0 0 0 0 0 0 0 0 1
period, misc.

Weeden Island (0) 0 0 0 0 0 0 11 0 0 0 0 1
period, misc.

Pasco Plain (0) 0 0 3 0 0 0 0 0 0 0 0 3

Grog-tempered (0) 1 0 2 1 0 1 1 0 0 0 0 6
Plain

Total (22) 46 57 93 72 62 36 40 22 65 23 19 557

·Surface and profile cleaning.
bOne sandy paste, one SPCB paste.
<Linear check stamped.
dUnidentified incised.
"Pinellas Incised, sandy paste.
IWeeden Island Incised, micaceous paste.

bers Sand-tempered Plain, and there are minor but
consistent numbers of St. Johns Check Stamped and
Glades Tooled sherds (Table 12). The excavation ap
pears to date to late Caloosahatchee III /early Caloo
sahatchee IV.

Operation D was placed near the southern edge of
the "court" area. The "court" is very flat even today,
with less than a 10-cm variation in elevation across its
400 m2 extent. The elevation of the surface is just
slightly above 1 m above sea level. Excavation
revealed a layer of humus, roots, and crushed shell 10
to 15 em beneath the surface. Below this is a layer of
very dark grayish brown sand with abundant poorly
sorted shells. The latter 20 em-deep layer is underlain
by a thin (5-10 em) stratum of very fine crushed shell,
then a 25 to 35 em thick stratum that can be described
as dark gray dense shell midden with abundant
crushed shells. Another thin stratum of very fine
crushed shell follows, and it is underlain by another
layer of very dark grayish brown midden with fine
crushed shell. The crushed shell layer ends just below
the ground water level, and it is underlain by dark
gray sand.

The main component of Operation D was highly
crushed shells. A single radiocarbon date of A.D.
247-408 comes from level 7, 70 em below the surface.

The date, on a Mercenaria campechiensis (quahog clam)
shell, seems too early for the pottery found in Opera
tion D. Although Sand-tempered Plain dominates,
Belle Glade Plain is represented in every level, includ
ing Level 7, from which the date was obtained (Table
13). Belle Glade Plain is not expected on the coast until
the seventh century A.D., even though it was made in
the Lake Okeechobee area by ca. A.D. 200-400 (Sears
1982:112). This question needs further study.

In sum, our 1988 test pits and ten radiocarbon dates
demonstrated that Pineland was inhabited by ca. A.D.
600, perhaps as early as A.D. 300, and that midden
mounds were still accumulating as late as the fifteenth
century A.D. Test excavations in the so-called "court"
were inconclusive.

SUMMARY AND CONCLUSION

From 1983 to 1988 members of the Florida Museum
of Natural History's Southwest Florida Project visited
and tested several shell middens and mounds in the
Charlotte Harbor/Pine Island Sound region. Our pur
pose was to investigate the zone known to ar
chaeologists as the Caloosahatchee area in order to
provide baseline data that would enable us to pursue
the question of how the formidable Calusa social for-
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mation accomplished what it apparently had by the
fifteenth century (see Chapter 1).

Simply put, we needed a refined chronology, a bet
ter understanding of the area's artifacts, an apprecia
tion for the environmental heterogeneity of the area
throughout its past, and more familiarity with the
nature of the sites and with what was needed to inves
tigate them. We needed to develop a tool kit for the
task ahead. Thanks to the assistance of several private
foundations and both state and federal funding agen
cies, the support of the University of Florida, the co
operation of state and federal personnel, who have
provided both permission and logistical assistance in
our work on government-managed lands, and gifts of
information, money, materials, and labor by literally
hundreds of people, we have made enough progress
in this direction to begin to pursue the broader anthro
pological questions that first brought southwest Flor
ida to our attention.

In this chapter I have provided an introduction to
our preliminary excavations and other data-gathering
projects. Archaeology today is and must be more than
excavations and artifacts. The following ten chapters
contain supplementary and complementary data that
are essential to allow one to place the artifacts and
excavations into a meaningful context. I hope that the
new information our team has compiled will be useful
to others. But, like all preliminary reports, this one is
put forward in the expectation of critical response and
correction from interested colleagues. Except where
otherwise noted in this book, all artifacts, sediment
samples, analyzed archaeobiological collections, pho
tographs, notes, maps, and other documentation are
curated at the Department of Anthropology, Florida
Museum of Natural History, and are available to inter
ested scholars for study according to normal Florida
Museum policies and procedures.

NOTES

1 Shells of the superfamily Pinnacae, to which Atrina
sp. belongs, have an outer prismatic layer of calcite
overlying an inner nacreous layer of aragonite. The
calcite is softer than the aragonite and tends to break
along well-defined cleavage planes (Carter 1980:72-73,
91-93). This structural feature is thought to provide
the animal an advantage by tending to localize frac
tures.
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Stratigraphy of Indian "Mounds" in the Charlotte Harbor
Area, Florida: Sea-level Rise and Paleoenvironments

Sam B. Upchurch, Pliny Jewell IV, and Eric DeHaven

INTRODUCTION

The many archaeological sites in the Charlotte Har
bor area record a rich and diverse culture, which

is the subject of this text. The Indians who constructed
the sites "engineered" their environment, with con
struction of ~I2lexes,~nals, effi ies and
other features. The earl sta es of site "en ineerin "
are not clea~,esp~heenvironments in which the
sites were initiated and the relation of the sites to sea
level. The mounds described in this paper include at
least three categories of mound-shaped features. The
majority that have been identified are shell mounds or
middens. These are located throughout the area and
range from terrestrial sites inland from the present
day shoreline to partly submerged sites that form the
nuclei of many of the islands in the estuary. While less
common and less well-known, other typesof~
l~t.ructl!r.?s have been described. These include
~ridges,which have1ie'eiiusecroyearlylMTcms
as burial sites and as substrates for shell midden ac
cumulation. Some of the mounds are complexes with
shell-midden veneers lying upon beach- or dune-ridge
substrates. These complexes may have attached,
smaller, linear mounds that have been called finger
ridges and attributed to human construction. In one
site (Big Mound Key) these finger ridges are arrayed
in such a fashion as to give the mound complex the
appearance of a spider or crab effigy. The diversity of
these mound-shaped structures and the apparent pref
erence for them by the coastal Indian population leads
one to several archaeologically-important questions,
which are addressed in this chapter.

The purpose of this chapter is to summarize the
results of a coring program undertaken to answer four
fundamental questions about the origin of these di
verse mound types. We constructed the sampling and
analysis plan to answer the following:

(1) In what environment did the Indians build the
shell mounds? Many of the littoral mounds are partly
submerged. Were they built on dry land and later
inundated by sea-level rise or mound subsidence, or
were they built in an aqueous environment?

(2) Are the burial mounds of human origin or nat
ural? The burial mounds consist of fine, homogeneous
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sand. Did the Indians construct the mounds prior to,
or during burials, or did they select burial sites that
consisted of natural, easily dug sand?

(3) Are the linear ridges (finger ridges) of human
origin or natural? We know that the inhabitants of
Charlotte Harbor sites created canals and otherwise
modified their landscape. The so-called fingers may
represent a detail of site construction, or they may be
natural. If the latter is the case, are they contempo
raneous with the cultural modifications, and do they
tell us something about the environment during oc
cupation?

(4) How do the mound types relate to the Holocene
sea-level rise? Sea-level rise affects littoral sites in
three ways. First, the design and utility of the site at
the time of occupation may have been affected by
sea-level rise. Second, our analysis of the culture that
produced the site is affected by concepts of proximity
of the sea as a food source, means of travel, and limit
ing factor with respect to fresh water. Third, preserva
tion of the site and estimations of the original extent
and plan of the site may be obscured by inundation.
This question is, therefore, crucial to understanding
the occupational and post-occupational histories of
littoral sites.

METHODS

Study Sites

The sampling plan involved collection of vibro
cores l at mound sites under archaeological investi
gation in the study area. The sites cored (Figure 1)
include: (1) Boggess Ridge (8CH16, 8CH19, 8CH34),
(2) Big Mound Key (8CH10), (3) Cash Mound (8CH38),
(4) Useppa Island (8LL51), (5) Josslyn Island (8LL32),
and (6) Buck Key (8LL55, 8LL722). These sites are
thoroughly described elsewhere in this text, so only
the basis for selection of the sites and cores therefrom
are discussed here.

Site Classification

The sites can be conveniently subdivided into three
groups to address the above questions.
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Figure 1. Coring locations in Pine Island Sound.
I, Boggess Hole and Boggess Ridge; 2, Big Mound
Key; 3, Cash Mound; 4, Useppa Island; 5, Josslyn
Island; 6, Buck Key.

Littoral Shell Mounds. The Big Mound Key, Cash
Mound, and Josslyn Island sites are littoral shell
mounds. There is no obvious terrestrial substrate and
they are more or less detached from the mainland or
obvious pre-existing islands. We selected these sites to
address the question "In what environment were the
shell mounds constructed?" In addition, Big Mound
Key and Josslyn Island have finger ridges, the origin
of which is a concern.

Ridge-type Burial Mounds. Boggess Ridge and site
8LL55 on Buck Key are burial mounds located in linear
ridges consisting of fine sand. It has long been thought
that these ridges were constructed by people as a locus
for burials. We chose these sites, therefore, to address
the origin of the mounds in which the burials are
located.

Terrestrial Shell Mounds. Finally, the northern site
at Buck Key (8LL722) and the site on Useppa are shell
middens located on pre-existing islands. Useppa is a
pre-Holocene dune-ridge complex (Stapor et al. 1987),
and the Buck Key site is located on what appear to be
wash-over fans on the lagoon side of an old barrier
island. Radiocarbon dates from Buck Key beach ridges
range from 1,200 to 3,000 years B.P., with significant
ridge development from 1,500 to 1,000 years B.P. (Sta
por et al. 1987). These sites were selected, therefore, to
confirm the substrates upon which they are located.
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As such, these sites serve somewhat as controls for the
other sites.

Core Collection

In conjunction with project archaeologists, we vis
ited each site and chose specific core locations to ad
dress the questions. Core sites were selected to
penetrate the mounds in question and to sample mod
ern and ancient sediments adjacent to the mounds.
Vibrocores cannot penetrate thick shell accumula
tions, so for core locations intended to identify the
substrates upon which the mounds are located we
selected areas where we thought the shell was thin or
previously disturbed. This introduces a bias in that no
cores are from the thickest accumulations of shell. The
archaeological staff provided elevation and location
data for each site.

We cored the sites with 7.6 em (3 inch) aluminum
irrigation pipe (Figures 2 and 3). The cores were la
beled and sealed in the field. In the laboratory, at least
two persons cut the cores longitudinally and logged
them. Sediment texture, sedimentary structures, and
macrofauna were noted. This information allowed us
to identify depositional environments represented by
the sediment strata. Core recovery and preservation
were excellent, and paleoenvironmental identifica
tions did not require additional granulometric analy
sis. Core logs are presented in the appendix. Cross
sections of selected mounds provide a three-dimen
sional perspective of placement of the mounds.

RESULTS

Littoral Shell Mounds

The littoral shell mounds are isolated from present
mainland. Their bases are at sea levet so a major
concern is whether they were constructed in a littoral
environment or on a terrestrial substrate.

Big Mound Key. Big Mound Key is separated from
the mainland by a low coastal swamp of mangrove
and salt marsh. Of the three littoral shell mounds, it
has the most obvious possible connection with the
mainland.

We were not able to place the cores in Big Mound
Key (Figure 4) in such a fashion as to construct a cross
section. However, the individual cores can be used to
determine the depositional history of the area.

Core BMK-1 (diagrams and detailed sedimentologi
cal data for all cores are given in the appendix) was
taken in the mangrove swamp outside of the mound
complex. It records a shoaling-upwards sequence
typical of progradation of a mangrove swamp com
plex. The lower, shelly organic sand is a nearshore bay
deposit similar to the material accumulating in
Gasparilla Sound today. The muddy sand and sand
and mud deposits accumulated at the margins of the
modern mangrove swamp. All the deposits appear to
have accumulated during the Holocene sea-level rise,
and to a depth of 2.8 m there is no indication of soil
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Figure 2. Vibrocoring at Big Mound Key.

Figure 3. Driving a core into the sediment with a mallet at Boggess Hole.
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• CORE SAMPLE

KEY'

..... SHELL MIDDEN

mound inhabitants. Surface examination of the ad
jacent finger ridge shows that it is constructed of the
same material.

Therefore, stratigraphic data indicate that the sedi
ment under the estuarine side of Big Mound Key is
Holocene and that the mound has prograded outward
over the estuarine sediments. There is no evidence for
the estuarine side of the mound having been con
structed on soils or other subaerial features. There is
also no strong physical evidence for a fluctuating sea
level. The preserved sediment sequence indicates a
gradual, shoaling-upward pattern typical of infilling
of a basin subsequent to sea-level rise. Storm rework
ing and coast-wise transport of shell may have created
the finger ridges, but correlation of canal and finger
ridge sediments and ridge geometry suggest that this
is unlikely. It appears, therefore, that the finger ridges
and canal are related, and are cultural in origin.

Cash Mound. Cash Mound is connected to the
mainland by a peninsula that resembles a tombolo, a
wave- or current-constructed spit that connects an
island to the mainland. The peninsula is at sea level
and is covered by mangroves. Sediments are muddy,
organic, fine sands. The spit appears to have devel
oped later than the mound as a result of coast-wise
sediment transport by waves in Turtle Bay.

Cores at Cash Mound were selected to cut across the
eastern margin of the mound (Figure 5). We collected
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Figure 4. Core locations at Big Mound Key.

Figure 5. Core locations at Cash Mound.

• CORE SAMPLE

o GUMBO LIMBO TREE

development or subaerial exposure. BMK-4 was taken
in "Mud Pond" on the southwest edge of the mound.
It, too, records a shoaling-upwards sequence typical
of a protected pond in a mangrove swamp. There was
much shell in the lower core and penetration was only
to 1 m. We were not able to determine the origin of the
pond, but the sharp transition from the nearshore,
estuarine muddy sand to the non-shelly, sandy mud
suggests that early inhabitants may have partly ex
cavated it.

Cores BMK-2 and BMK-3 were collected from a
canal-like ditch and the finger ridges, respectively,
located on the south side of the mound. BMK-2 in
cludes a thin (0.4 m), modern accumulation of muddy
sand typical of outer mangrove fringe overlying a
shoaling-upwards sequence. This sequence begins
with a lower, open-estuary sandy shell bed and then
progresses upward to a muddy sand. Overlying the
muddy sand is a 0.2 m shell bed. This shell bed is
fragmental and can be traced into Core BMK-3. The
shelly bed appears to be the floor of the canal and may
have provided a trafficable surface for the mound
builders. The shell bed seems to be of cultural origin
or modification. The "canal" does not appear to have
been excavated but rather formed by deposition of the
slightly higher ridges on each side. Core BMK-3 was
in a shallow swale between the finger ridges. It, too,
was filled by recent mangrove-fringe deposits overly
ing a shell bed. This bed has affinities with the midden
material and could easily have been created by the
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Figure 6. Cross section of Cash Mound showing relative sea-level position as
interpreted from sediment depositional environment.

three cores; two were offshore, and the third was in
the bottom of a borrow pit that is now floored by a
small salt pond. Approximately 1 m of shell midden is
exposed at the edges of, and has been removed from,
the borrow pit, so that core CM-2 in effect penetrates
over a meter of mound before entering the substrate.
Figure 6 is a cross section of the eastern tip of the
mound.

The sequence of sedimentation at Cash Mound re
cords the Holocene sea-level rise (see the diagram
suggesting relative water depth on the right side of
Figure 6). The lowest facies penetrated (Facies D, Fig
ure 6) rests on a paleosol in core CM-I. This soil is
presently 4 m below sea level. Sedimentation overly
ing the soil reflects the lag between sea-level rise and
sedimentation (Figure 6). Facies D, C, and B reflect
deepening water from an initial shallow, shelly sand
(Facies D) and peat (Facies C) to deeper water, es
tuarine sand (Facies B). Sedimentation then began to
cause shoaling and a dark gray sand (Facies A) ac
cumulated to modern sea level.
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Figure 7. Core locations at Josslyn Island.
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• TEST UNIT

• CORE SAMPLE

The record at the base of the mound shows a bay
ward, organic mud to muddy sand (Facies E, Figure
6). In CM-2 the mound rests on Facies A, the dark
marine to estuarine sand. There is no evidence of ex
posed conditions or intertidal sedimentation at the
base of the mound. Therefore, it appears that the east
ern part of Cash Mound was built into marine or
estuarine shallow water, not onto a terrestrial sub
strate.
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Josslyn Island. Josslyn Island is completely isolated
from the nearest "mainland," Pine Island. It has a man
grove swamp in the lee (northeast) of the mound that,
like the peninsula at Cash Mound, appears subse
quent. In other words, the swamp formed in the lee of,
and after, the mound.

Coring on Josslyn Island included a core on the west
edge of a finger ridge on the east side of the island
(Core J-2, Figure 7), a core in the "courtyard" (J-I), a
core in the "north canal" (J-3), and two cores at the edge
of the island (J-4 and J-6). Core J-5 was never taken. J-l
and J-3 include penetration of midden material and are
located interior to the mound periphery. Cores J-2 and
J-3 potentially address the questions of the origins of
finger ridges and canal-like structures. Cores J-4 and
J-6 are controls to determine the normal sedimentation
pattern in the vicinity. Two cross sections (Figures 8
and 9) illustrate the three-dimensional structure of the
mound.

Core J-2 bottomed out in a gravel of rounded and
stained rock fragments. This appears to be a high-ener
gy, shallow-water deposit, perhaps reworked by
waves from fluvially transported clasts (see Evans
[1989) for a discussion of Pleistocene fluvial systems).
J-l bottoms in an equivalent, bleached, beach sand.
Core J-6 includes a possible storm deposit (Facies F) of
dense, imbricated shells. Therefore, it appears that the
base of the Holocene section is preserved in the cores.
As was the case with Cash Mound, subsequent deposi
tion records an initial deepening and then in-filling of
the bay (see the relative sea-level curve on right side
of Figure 9).

Facies A and Bare the same as at Cash Mound. They
constitute shelly to muddy sands with varying propor
tions of shell. The unnamed horizon immediately un
derlying the mound is a transitional zone of muddy,
organic-rich midden material. The mud and organics
in the transition zone may have been introduced at the
time of emplacement or by subsequent illuviation by
percolating ground water.

The coverage at Josslyn Island is the best of the three
littoral shell mounds. The cores are arrayed to provide
good, three-dimensional coverage. It is important to
note that muddy, organic sand and peat underlie the
mangrove fringe to the north of the mound. There is
no evidence that the mound was built on mangrove
swamp sediment or on subaerially exposed substrate.

There is no evidence from core J-2 to suggest that the
finger ridge is cultural in origin. It is broad (Figure 7)
and consists of broken midden material, which may
indicate human activity. It may also indicate transport
of midden material off the exposed southern end of the
mound during storms. The organic content of the shell
is not diagnostic because the site is tidal and sur
rounded by mangroves, which generate significant
humus.

Ridge-Type Burial Mounds

Boggess Ridge. Boggess Ridge includes a burial
complex located in a linear ridge that forms the south-
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ern and eastern rim of a circular, mangrove pond
known as Boggess Hole (Luer and Archibald 1988).
Five cores were taken at Boggess Ridge (Figure 10).
Two (BR-l and BR-4) were taken offshore of the ridge
in Boggess Hole. The others were taken at locations
within and adjacent to known, disturbed burials on
the ridge.

The sediments in Boggess Hole (Cores BR-l and
BR-4) include a surficial layer of gray to green muddy
sand with mangrove remains. This layer, which ranges
from 1.5 to 2.2 m in thickness, is contemporary with
the surrounding mangrove swamp. It is Holocene in
age and reflects the most recent transgression of es
tuarine sediments over pre-Holocene sediments and
soils. Underlying the estuarine sand is a complex of
sand layers that is shell free, highly bioturbated, and
light brown to white. These sands are equivalent to
sands exposed inland at the present time and suggest
leaching and incipient pedogenesis in a subaerial en
vironment. It is possible that this paleosol was ex
posed at the time that the nearby Big Mound Key
dwellers occupied their mound; however, the loss of
shell material through leaching suggests an earlier
extended period of exposure.

If one accepts the gradualistic sea-level rise curves
of Scholl and Stuiver (1967) and Scholl et al. (1969) for
the area, the transgression at -2 m would coincide
with a pre-occupation date and provide a long period
during which leaching would have occurred. Alterna
tively, the local sea-level curve of Stapor et al. (1987)
includes a low stand contemporaneous with occupa
tion. This low sea stand may coincide with the leached,
paleosol at the base of the Boggess Hole cores. This
view is supported by the zooarchaeological data pre
sented in Chapter 8, this volume. However, the
physical evidence, largely based on time needed for
shell leaching, supports the gradualistic sea-level in
terpretation.

The ridge sediments (Cores BR-2, BR-3, BR-5) in
clude homogeneous, clean sands with ferric hydroxide
staining from incipient pedogenesis. The sands are
highly sorted, and some grains are frosted and pitted
through aeolian abrasion. These are bioturbated dune
sands that appear to have been derived from adjacent
areas by aeolian activity. They are laterally equivalent
to the clean sands (the paleosols) buried in Boggess
Hole, and there is no evidence of a stratigraphic or
sedimentological nature to suggest that people con
structed the ridge.

In developing hypotheses to explain the Boggess
Ridge complex, we hypothesized that Boggess Hole
was a borrow site for the sand used in constructing the
ridge. Coring of the hole revealed a normal marine
sequence to a depth of at least -2 m MSL, and there is
no similarity between the surficial sediments of the
hole and surrounding areas to those in the ridge. The
clean sand of the paleosol below the marine sequence
in Boggess Hole resembles the sediments of the dunes,
but the Boggess Hole soils are more poorly sorted and
contain fewer frosted grains than do the dune sands.
Thus, it appears that the dune sand was derived from
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Figure 10. Core locations at Boggess Ridge.

the paleosol by aeolian action, not by human trans
port.

It is possible that the hole is a relict sinkhole. There
are many such sinkholes on the peninsula north of the
site. In fact, the hole and surrounding dune ridge is
reminiscent of the "Carolina Bays" that are common on
the Atlantic coastal plain. The origin of the Bays is
problematical, but it appears that similar features
formed elsewhere in Florida by wind erosion of dry
sand over a circular sinkhole. It is possible that, while
sea level was lowered, the Boggess Hole sink was a site
of ground-water recharge and, therefore, surface soils
were dry and erodible.

Buck Key. Buck Key includes two sites (Figure 11),
the southern-most of which (8LL55) is a linear ridge
with burials. Buck Key is an old barrier island (Stapor
et al. 1987) with well-defined beach ridges and wash
over fans on the Pine Island Sound side of the island.
The burial ridge is contiguous to and slightly east
(inland relative to the beach facies) of the shelly, sandy
beach ridges. Three cores (B-1, B-2, and B-3) were
collected from the ridge. Core B-4 is from Hurricane
Bayou, a small inlet on the west side of the island. This
core serves as a control as to normal sedimentation
units in the area. It includes 3.3 m of marine muddy
sand and sand. The sand layer from 1.1-1.6 m may
represent accretion of the Sanibel-Captiva barrier is
land complex to the immediate west of Buck Key.
Otherwise, the sediment in the core indicates near-

Figure 11. Core locations at Buck Key.

shore marine sedimentation in a somewhat protected
environment.

Core B-3 is from the crest of a linear, shelly beach
ridge just west of the burial site. Only 1 m was pen
etrated and it contains only beach ridge deposits (shel
ly sand and shell beds) analogous to the modern
deposits on the beach face of Captiva and Sanibel
Islands. Core B-1 is from the margin of a mosquito
control ditch just east of the burial site. It includes
peaty sands, shelly sands, and sand with shells. These
are light colored and include beach-type shells. These
deposits are proximal wash-over deposits transported
from the beach face during storms and beach-ridge
deposits that accumulated as the island accreted. Core
B-2 was taken from a back-filled test pit 0.5 m in depth.
Below the disturbed material was aeolian sand, fol
lowed by shore face and beach ridge material. Clearly,
the burial site is a small foredune complex associated
with the beach-ridge complex.

Terrestrial Shell Mounds

The terrestrial mounds differ from the other sites
only in that their substrates were obvious to us at the
time of sampling. The northern site at Buck Key
(8LL722) includes a shell midden on a distal wash
over fan. The site on Useppa includes shell midden
and burials in sand located on pre-existing dunes.

Useppa Island. Useppa Island (Figure 12) was
cored along a traverse from the nearshore to a test pit
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Figure 12. Core locations at Useppa Island.

(1) In what environment did the Indians build the
shell mounds? Core collection from the littoral shell
mounds is somewhat flawed by the lack of cores from
the centers of the shell mounds. However, cores from
the borrow pit at Cash Mound and from the plaza and
north canal at Josslyn Island give a good indication of
mound substrate. In all cases, there is no physical
evidence that the mounds accumulated on dry land.

There are three possible explanations for the absence
of soils or obvious, subaerially exposed marine sedi
ments under the mounds. One explanation is that the
mounds were begun on dry land and prograded out
ward, over marine/estuarine sediment. If this sce
nario is correct, the cores did not sample the subaerial
material, only the prograded marine/estuarine sedi
ment. The second scenario is that the Indians sought
out shallow bars or shoals, which are common in
modern Charlotte Harbor/Pine Island Sound, and
built the mounds in shallow water. This interpretation
is consistent with the physical data of the cores. The
third scenario is that the Indians built the mounds on
subaerially exposed marine sediments, and that these
sediments had been exposed for too brief a time for
leaching, bleaching, or pedogenesis to be preserved in
the stratigraphic record. This latter scenario appears
consistent with some of the archaeological data
presented elsewhere in this text. It is clear that the
mounds were built in contact with water in some of
the areas sampled and that the other cores that
penetrate midden materials may be located on briefly
exposed marine/estuarine sediments. These mounds
do not appear to have been built wholly on dry land
above sea level and then inundated.

Many of the littoral mounds are partly submerged,
and their bases are below modern sea level. This is
partly a result of construction simultaneous with sea
level rise and partly a result of subsidence and com
paction under the weight of the midden.

Sea-level rise is clearly documented in many of the
cores. It is also apparent that there has been consider
able late-Pleistocene/Holocene sedimentation in the
estuarine system. Some of this is contemporaneous
with human occupation over the last 2,000 years. In
the data set presented in this paper, the maximum
post-occupation sea-level rise that can be documented
is approximately 1 m, assuming no subsidence of the
mounds. Maximum sediment accumulation that can
be documented is the same, 1 m.

Evans (1989) used seismic methods to evaluate
sedimentation in the Charlotte Harbor/Pine Island
Sound system. He documented lithologic indicators
(soils, fluvial sediments, etc.) and a seismic reflector
that he concluded represents the pre-Holocene ex
posure surface. From his data, it is clear that sig
nificant sedimentation has infilled the bay during the
Holocene transgression. Maximum thicknesses range
from less than 3 to over 6 m of marine and estuarine
muddy to shelly sands. In Pine Island Sound the sedi
ment wedge came from the south, from San Carlos
Bay. Additional sediment wedges came through the
inlets, especially Boca Grande. Charlotte Harbor con-
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The folloWing discussion is structured around the
four questions listed at the beginning of this paper.

just below the Collier Inn. U-l includes 0.8 m of ap
parent fill over typical estuarine sand and shelly sand.
U-2, from approximately 0.5 m above the shore, con
tains alternating layers of humus-rich dune sand and
shell midden. U-3, which was taken from the base of a
test pit excavated through a shell-midden veneer, is
completely dune sand. This sand is light brown to pale
yellow and appears to be pre-Holocene. Therefore, it
is clear that this midden complex accumulated on a
subaerial dune. The layer of dune sand between the
midden layers in core U-2 may very well have been
placed there by prehistoric people or by contem
poraneous aeolian processes. It is stratified, with
humus near the top, which suggests an inceptisol and
some time interval between the two midden layers.

Buck Key. The northern site (8LL722) on Buck Key
(Figure 10) is a shell midden overlying peats and nor
mal wash-over deposits. Two cores (B-6 and B-7) were
taken from the midden area. Both clearly indicate that
the midden accumulated on a substrate similar to that
which exists today-a peaty, muddy sand. There are
also finger-ridge-like features near the midden. These
are distributed in such a way as to suggest formation
during storms. They were not cored.

KEY-
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tains a significant wedge that has prograded south
ward from the mouths of the Peace and Myakka
Rivers.

(2) Are the burial mounds of human origin or nat
ural? The burial mounds we tested consist of fine
sand that apparently accumulated in a dune environ
ment. There is no evidence to suggest that the features
on Buck Key and Boggess Ridge are of human origin.
The Indians simply selected burial sites that consisted
of easily dug dune sand.

The Useppa Island data indicate that the midden
and associated burials are on a pre-Holocene dune. A
thin layer of dune sand within the midden complex
may have been transported by the occupants or by
aeolian reactivation of the older dune material as
vegetation was eliminated at the occupation site. This
thin dune layer includes some indications of
pedogenesis.

(3) Are the linear, finger ridges of human origin or
natural? The origin of the finger ridges cannot be
unequivocally attributed to human activity. The finger
ridges and central canal at Big Mound Key appear to
be related. They are probably of human origin, al
though the evidence is circumstantial. The finger
ridges are composed of midden material and correlate
with sediments in the canal. It is highly possible that
both canal and finger ridges were constructed simul
taneously. The strongest evidence for the human
origin of the Big Mound Key finger ridges is their
distribution. It is unlikely that storms or other natural
agents could distribute the finger ridges in a sym
metrical pattern fanning away from the central canal.
The canal and finger ridges face the direction of max
imum fetch, which could lead to wave modification
and could indicate that they had a practical purpose
as protection from waves coming up the bay.

Possible human origin of the finger ridge on Josslyn
Island is problematical, at best. The ridge joins the
mound where it faces the maximum fetch direction.
Therefore, the ridge location is comparable to that
expected if storms erode and transport midden
material away from the exposed, southern edge of the
mound. The stratigraphy near the finger ridge does
not help in interpretation. In the absence of better data,
we cannot conclude that the finger ridge is of human
origin.

Although some of the finger ridges appear to have
been created by design, not all small shell ridges are
cultural; most are probably natural. If the latter is the
case, the ridges could still be contemporaneous with
Indian occupation. After the mangrove fringe
develops on the littoral mounds and after the shell
framework of the midden is settled and filled with
detritus, the midden is relatively resistant to erosion.
The optimal time for erosion and finger-ridge forma
tion is during occupation, when the midden material
is loose and not protected by littoral vegetation.

Knowles (1983) and Davis et al. (1989) found ev
idence of powerful hurricane activity on the coast of
Sarasota County, just to the north of the study area.
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Radiometric dates on storm deposits, which consist of
layers of shell transported over the barrier-island sys
tem into Sarasota Bay, show storms at 2,270, 1,320, and
240 years B.P. (approximately 320 B.C., A.D. 630, and
A.D. 1710). These large storms are contemporaneous
with occupation in the Charlotte Harbor area. No his
torical storms have created deposits that are nearly as
extensive. It is interesting to note that Captiva Pass,
the tidal inlet between La Costa and North Captiva
Islands, apparently developed between 1,300 and 600
years B.P. (Stapor et al. 1987). A major cause of inlet
development is breaching of barrier islands during
major storms. We would expect evidence of reworking
of exposed, unvegetated midden material and natural
sediments as a result of these, or similar, storms in the
study area.

(4) How do the mound types relate to the Holocene
sea-level rise? There were three impacts of the Holo
cene sea-level rise on the early inhabitants. First, it
directly affected the site plan and use. Second, it af
fected availability of food and materials resources.
Finally, it affected the availability of fresh water. Also,
sea-level rise affected site preservation and later ar
chaeological interpretation of the site.

Most modern sea-level curves (Fairbridge 196I;
Scholl and Stuiver 1967; Scholl et al. 1969; Marner
1969) show a rapid, steady rise to approximately an
elevation of ~5 m by about 5,000 years B.P.

After approximately 5,000 years B.P., sea level rose
more gradually. There is dispute as to the pattern of
this rise. Many workers (Fairbridge 1961; Marner
1969) believe that sea level fluctuated greatly as it rose,
with episodes when sea level was higher than it is
today and with episodes of small sea-level drops. This
pattern can be termed the Fairbridgian curve. Others,
notably Scholl and Stuiver (1967) and Scholl et al.
(1969), believe that the rise in sea level was essentially
a smooth, gradualistic curve.

Part of this discrepancy in sea-level curve inter
pretation results from the data used to construct the
curve. Cores of nearshore marine and coastal sedi
ments rarely support a Fairbridgian interpretation.
Examination of the data of Scholl and Stuiver (1967)
and Scholl et al. (1969) from the Everglades and Ten
Thousand Islands area of south Florida indicates that
their sea-level curve is a "best fit" to the data set, and
that, while there is some room for imposition of a
Fairbridgian-type curve, they chose a simplistic inter
pretation in keeping with the level of detail preserved
in their cores. Our own work (reported in this paper),
the work of Evans (1989), and the work of other Gulf
coast sedimentologists (R.A. Davis, Jr., personal com
munication, 1990) also indicate a gradualistic rise in
the absence of data to the contrary. This is because the
fluctuations, if any, of a Fairbridgian curve are short
term, and the resulting shallow-water sediment record
may not reflect the sea-level change. The shallow,
offshore sedimentary record is more complete than
that of an intertidal to supratidal sequence, but the
sensitivity to small-scale fluctuations is less.
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Those who conclude that Fairbridgian-type sea
level curves exist often make their interpretations
from shallow-water, intertidal, and supratidal sed
imentary sequences. In these sequences, the record is
sensitive to small-scale or short-term fluctuations, but
it is also sensitive to storms and subject to later mod
ification or destruction.

Missimer (1973) and Stapor et al. (1987) have con
structed sea-level curves from dates of shells found in
beach ridges of the Charlotte Harbor barrier islands.
Their curves are complex and resemble the Fairbridge
Marner curves. Stapor et al. (1987) point out, however,
that high beach ridges may represent increases in
wave activity rather than higher sea levels. The data
of Missimer (1973) and Stapor et al. (1987) are sup
ported by some of the archaeological data presented
in this text (see Chapter 8), but not by our data.

Application of any sea-level curve to the Charlotte
Harbor area is complicated by the Holocene sedimen
tation in the estuary system. The more conservative,
gradualistic curve of Scholl and Stuiver (1967) and
Scholl et al. (1969) shows sea level at -1 m at about
2,000 years B.P., and approximately -0.2 m 1,000 years
ago. The Fairbridgian curve is more difficult to gen
eralize from, but net sea-level rise is roughly similar.
Therefore, sea-level rise during the last 2,000 years of
occupation has been minor (1 m) and equivalent to the
depth of the bases of the middens below modern sea
level. These assumptions are also supported by the
data on barrier island development and Charlotte Har
bor sedimentation.

Missimer (1973) studied beach ridges on Sanibel
Island. His oldest date, the second highest beach ridge
on the island, was 2,375 years B.P. Stapor et al. (1987)
compiled an exhaustive set of radiocarbon dates from
all of the barrier islands from Gasparilla to Sanibel.
The oldest island cores are 3,000 years B.P. Sanibel is
one of the islands that began to develop approximately
3,000 years B.P. Buck Key is a barrier island that has
been isolated from the Gulf by growth of Captiva
Island. Radiocarbon dates from Buck Key range from
3,000 years B.P., but the Buck Key beach ridges formed
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in the interval from 1,500 to 1,000 years B.P. (Stapor et
al. 1987).

Evans (1989) obtained a series of dates on shells from
Charlotte Harbor/Pine Island Sound. The Holocene
dates, obtained by the amino-acid racemization tech
nique, are given in Table 1. The oldest date, less than
8,000 years B.P., is from just above a reddish-brown
root zone, which represents the pre-Holocene surface.
The other dates clearly record a rapid sedimentation
rate. The core data taken in the present study indicate
that sedimentation near the mounds lagged behind
sea-level rise, so average rates of sedimentation and
sea-level rise from Evans's (1989) dates can only be
considered as approximations. Even so, they are in
structive. In Pine Island Sound, the rates from Evans's
data range from 0.4 to 1 m/1000 yrs. Highest rates are
near the tidal inlets. In Gasparilla Sound the rate of
sedimentation is 0.4-1.3 m/1000 yrs. The data from our
cores and sedimentary features described by Evans
(1989) show that sea level rose more rapidly than
sediment filled in the estuary. This is most clearly
shown by the data from Josslyn Island and Cash
Mound, where the Holocene transgression is marked
by somewhat deeper water sediments overlain by
shallow-water sediments. Given that sedimentation
lagged behind sea-level rise, significant sedimentation
occurred during the time of human occupation. It is
also evident that, while most of the rise in sea level was
long before human occupation, much of the Holocene
sediment near the mounds accumulated within the
last few thousand years.

Littoral site inundation has occurred, therefore, but
it is difficult to argue that it had any significant impact
on the site occupants. Sea-level rise was accompanied
by increasing sedimentation, which would have the
beneficial effects of reducing impacts of storms and
increasing habitat diversity.

The shoreline configuration has certainly changed,
predominantly by aggradation of mangrove swamps.
These shoreline changes are marked at Josslyn Island,
where a mangrove swamp has doubled the size of the
island. Along with changes in shoreline configuration,

Table 1. Amino-acid Racemization Dates for Holocene Shells in Charlotte Harbor/Pine Island Sound
(modified from Evans 1989).

Genus
Depth Age

Location
Dated

(m below (1,OOOs of
Bottom) Years)

Pine Island Sound, south of Blind Pass Chione 3.4 <8

Pine Island Sound, south of Blind Pass Chione 5.0 <5

Center Pine Island Sound, off Captiva Pass Mercenaria 1.8 <3

Pine Island Sound, near Cabbage Key Chione 3.2 5±2

Gasparilla Sound, off Gasparilla Pass Chione 1.7 4±2

Gasparilla Sound, south of Gasparilla Pass Mercenaria 3.9 <3
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there was increased diversity of food sources owing to
growing area and complexity of shallow-water en
vironments, especially those with emergent plant
communities.

Availability of fresh water was critical to the In
dians. Evans (1989) has shown that the ancestral
Peace/Myakka and Caloosahatchee rivers formed
fluvial valleys and sedimentation units in the Char
lotte Harbor/Pine Island Sound complex. Prior to
flooding by the sea or during low sea stands, these
rivers could have been sources of fresh water. How
ever, much of the time that the mound builders oc
cupied the area sea level was near its present level, and
the rivers were only accessible by boat from the barrier
islands and other sites that were studied.

In the early Holocene the ground-water system
would reflect lower sea levels and drier climates.
Cenotes, such as Little Salt Spring and Warm Mineral
Springs, were distant sources of water, and present
day offshore springs may have been available. The
peninsula north of Cape Haze is characterized by
many sinkholes, most of which have been filled by
sediment. There may have been water sources there as
well.

Springs in the area of the present-day coast were
probably rare in the early Holocene. The small, discon
tinuous, modern-day aquifers of the Hawthorn Group
were exposed in the area, but they may not have car
ried water. However, as sea level rose, ground-water
levels rose as well, and coastal ground-water dis
charge migrated inland with the sea. There were un
doubtedly springs in the immediate area at this time.
The karst area north of Big Mound Key probably
developed springs by mid-Holocene time, and flowing
wells are still present in the area today. With increased
precipitation, small, fresh-water lenses developed on
the large islands. Useppa Island, for example, has
small seep springs in several locations on the east side
of the island today. Because of interception of ground
water by wells, land drainage, and other factors, we
cannot assume that the present-day lack of fresh water
in the area was typical a few hundred to two thousand
years ago.

Archaeological interpretation of littoral sites must
account for sea-level rise. Analysis of the culture that
produced the site involves development of concepts of
assets related to proximity to the sea, such as food
sources, means of travel, and healthy habitation sites.
The analysis must also consider limiting factors with
respect to access to fresh water and inland resources.
Preservation of the site, estimations of the original
extent and plan of the site, and identification of
relationships of the site to adjacent land areas may be
obscured by inundation. Therefore, understanding the
site stratigraphy in context of sedimentation and sea
level rise is crucial to understanding the occupational
and post-occupational histories of littoral sites.

It appears from our data that sea level has not risen
appreciably since occupation of the sites began.
Sedimentation has reduced water depths near the
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sites, however. The littoral mounds extend to about 1
m below sea level. Some of this may be a result of
compaction, but the substrates of the mounds are
sandy and largely grain supported, so compaction
should have been minimal. Sea-level rise, therefore,
could account for perhaps 0.5-0.8 m of inundation.

Owing to the changes in topography and geomor
phology through flooding and sedimentation, the
basin has changed in details, but not in gross morphol
ogy. Dramatic changes in water availability and dis
tribution of food sources have occurred because of
sea-level rise.

Finally, it appears that the sites have been modified
by storms, as well as by flooding. Some of the finger
ridges (Josslyn Island, Buck Key) appear to be storm
ridges. Formation of these was probably at about the
same time as occupation because post-occupation
vegetation, especially by mangroves, should inhibit
development of such ridges.

CONCLUSIONS

Twenty-eight cores were taken at seven Indian
mounds at six locations in the Charlotte Harbor /Pine
Island Sound area. The sites can be subdivided accord
ing to geological setting. Three (Big Mound Key, Cash
Mound, and Josslyn Island) can be classified as littoral
shell mounds that are at modern sea level and cannot
be shown by field examination to have been con
structed on dry land. Two (Boggess Ridge and south
Buck Key) are sandy, linear burial mounds. Two
(Useppa Island and north Buck Key) are shell mounds
located on terrestrial substrates that are easily recog
nized in the field. These are a dune ridge (Useppa
Island) and a barrier-island wash-over fan (north Buck
Key). Three sites (Big Mound Key, Josslyn Island, and
north Buck Key) have small, linear shell ridges, called
finger ridges, of problematical human origin.

The purposes of the study were to determine (1) the
geological context of the three mound types, (2) the
environment in which the littoral shell mounds were
constructed, (3) the origin of the sandy burial mounds,
and (4) the origin of the finger ridges.

The littoral shell mounds show no evidence of
having been deposited on dry land. They are under
lain by shallow marine/estuarine sediments and are
overlapped by the same sediments. They have sub
sided slightly into the underlying sediment (ca. 0.2-0.5
m), and sea-level rise (0.5-0.8 m) has partly inundated
the mounds. The linear, sandy burial mounds are
natural dune ridges into which the Indians excavated
for burial purposes. Boggess Ridge is a small lunate
dune located on the lee side of Boggess Hole, a prob
able deflation zone overlying an older sinkhole. The
south Buck Key site is in a barrier-island foredune. The
shell mounds on Useppa are superimposed on much
older, high dunes. The shell mound at north Buck Key
is located on an older wash-over fan.

The finger ridges have two probable origins. The
symmetrical ridges at Big Mound Key appear to be of
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human origin. They spread out laterally from the
central canal. The canal is floored by crushed to whole
midden material as are the linear depressions between
fingers. The fingers are constructed of the same
material. It appears from the limited core data that the
entire complex is constructed of shell. The finger ridge
at Josslyn Island cannot be attributed to human action.
It appears to be a storm ridge that was probably
formed during the time of habitation, but additional
data are needed to confirm this conclusion. The finger
ridge at Buck Key also appears from field examination
to be a storm ridge.

Additional work needs to be done in several areas.
First, and most important, we need to employ a full
drilling rig to core through the center of least one shell
midden. Big Mound Key is the obvious candidate as
an access road and disturbed area created by "pot
hunters" already exists. The coring should be in a
simple traverse from the landward edge of the mound
to the seaward edge. Second, a trench-type excavation
should be done across a finger ridge at Big Mound Key
and at Josslyn Island so that detailed stratigraphy can
be obtained to determine the cultural origin of the
fingers. Finally, detailed radiometric dating of shells
from selected cores is needed in order to understand
the apparent inconsistencies in sea-level curve inter
pretations from geological and archaeological con
texts.
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NOTES

1. Technical terms are defined in the Glossary.

GLOSSARY

Aggradation. The process of building up a surface by
deposition.

Bioturbation. Mixing of sediment by burrowing or
ganisms. Bioturbation destroys bedding and other
primary sedimentary structures.

Cenote. A vertical-sided sinkhole from which water
can be obtained.

Clasts. Sedimentary particles that have been trans
ported.
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Deflation. The process of erosion of a land surface by
wind action.

Distal. Portions of a sedimentary deposit that are
distant from the source of the sediment. The opposite
of proximal.

Facies. The general appearance or nature of one part
of a sedimentary body as distinguished from another.
A group of physically or biologically similar sedimen
tary layers.

Fetch. The continuous distance over water in which
wind can generate waves.

Fluvial. Of, or relating to, rivers and streams. Stream
transported and deposited materials as used in this
paper.

Foredune. Wind-deposited sand dunes that accumu
late landward of a beach.

Hawthorn Group. A thick deposit of sand, mud, and
carbonate rocks that underlies the Plio-Pleistocene to
Holocene sediments of the area. It contains several
important water-bearing horizons in Lee County.

Imbricated. Shingling or overlapping of inclined sub
planar sedimentary particles in such a way that the
tops point in the direction of the current. Imbrication
requires moderately high wave or current energy.

Illuviation. The process of downward transport of
particles by percolating ground water in soils.

Inceptisol. A geologically young soil in which
weathering has been minimal.

Lee and Leeward. Areas that are protected from
waves and wind by a barrier, such as a barrier island,
are said to be in the lee of the barrier. The opposite of
windward.

Littoral. Belonging to, or taking place, near the shore.
The environment from just above to just below sea
level.

Paleosol. An ancient, buried soil.

Pedogenesis. The process of soil formation.

Progradation. The seaward advance of a shoreline by
sediment accumulation.

Proximal. The opposite of distal. Relates to those
portions of a clastic sedimentary unit that are close to
the source of the sediment.

Seismic. A geophysical exploration tool in which
energy from a source is directed through sediment or
rock and reflected or refracted from contacts between
different rock units. It is used to determine the thick
ness and geometry of subsurface sedimentary strata.

Shoaling-upwards sequence. A diagnostic sequence of
sediments indicated by an upward increase in sedi
ment grain size or other indicators. Coarsening of
sediment indicates an increase in wave or current
energy, such as would occur with decreasing water
depth. Shoaling-upwards sequences, therefore, indi
cate a gradual decrease in water depth as sediment
accumulated.

Subaerial. Formed, existing, or taking place on the
land surface, as opposed to subaqueous.
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Substrate. The surface upon which an organism
lives. In this case, the surface upon which a mound
was built.

Terrestrial. Of, or pertaining to, the land. The op
posite of aqueous.

Vibrocore. A cylindrical sediment core obtained by
mechanically vibrating a tube into the sediment.
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Wash-over fans. Sedimentary bodies on barrier is
lands that are produced by storms sweeping sediment
over the seaward beach and dunes and onto the
leeward margin of the island, facing the protected
lagoon. Wash-over fans form the low, fan- to lobate
shaped mangrove swamps on the estuarine sides of
the Charlotte Harbor barrier islands.
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APPENDIX A
Core Logs

KEY TO SYMBOLS USED IN CORE LOGS
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SHELL. Including MIDDEN materials.

BIVALVES

GASTROPODS

SAND. Quartz sand.

MUDDY SAND

SHELLY SAND

MUD. Including siliciclastic mud and organics.

SHELLY MUD

SANDY MUD

GRAVEL (L1THICLASTS)

WOOD FRAGMENTS

ROOTS

PEAT/MUCK

SANDY PEAT/MUCK

MUDDY PEAT/MUCK

BIOGENIC STRUCTURES

BIOTURBATION

BURROWS

INORGANIC STRUCTURES

LAMINATIONS

MOTTLES

IMBRICATION

SOIL HORIZON
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CORE LOG

Core No.: BMK-1 Site: Big Mound Key (8CH10)
Elevation (MSL): 0.00 m
Location: At sea level on edge of mangrove fringe, approximately 3.5 m NW of posted
sign at foot of path running E-W into mound; on W side of mound.
Penetration: 2.76 m Recovery: 2.21 m Percent Compaction: 19%

SAND AND MUD. Organic-rich sand with mud; grades into peat
locally; rootlets and pieces of wood very common; bioturbation
features common; no shells; 0.00-0.47 m.

MUDDY SAND. Grayish mUddy sand; no shells; bioturbated; mot
tled; rootlets common; 0.47-0.94 m.

SHELLY ORGANIC-RICH SAND. Grayish-black sand with abun
dant shell and organics; shells are both fragmented and whole;
whole shells include Chione sp., Bulla sp., Crassostrea sp., Donax
sp., Dosinia discus, Crepidula sp., Nuculana concentrica, Modulus
sp., etc.; there is a concentration of N. concentrica at 1.27-1.46
m; bioturbation and mottling variable; 0.94-2.76 m.
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CORE LOG

Site: Big Mound Key (8CH1 0)

Percent Compaction: 48%Recovery: 1.06 m

Core No.: BMK-2
Elevation (MSL): -0.70 m
Location: In shallow water (approx. 2-2.5 feet deep) at N end of "canoe canal" on SE
side of mound.
Penetration: 2.04 m

meters
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MUDDY SAND. Gray fine-grained muddy sand; extensively biotur
bated; some shells, including small, burrowing clams, Bulla sp.,
Crassostrea sp.; abundant shell fragments; 0.00-0.40 m.

SHELL. Densely packed oyster (Crassostrea sp.) with dark gray
mUddy sand matrix; shells highly fragmented; some of the compac
tion is in this unit; 0.40-0.61 m.

MUDDY SAND. Gray fine-grained muddy sand; small fragmented
shells; content is much lower than units above or below; gradation
al contact with unit below; shells include unidentified, burrowing
clams and Bulla sp.; significant mud decrease from 0.61-1.06 m;
0.61-1.41 m.
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SANDY SHELL. Densely packed shell with a gray fine-grained
sand matrix; shells include Bulla sp., Cerithium sp., Nuculana
concentrica, Polinices sp., Modulus sp., Crepidula sp., Donax sp.,
etc.; 1.41-2.04 m.
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CORE LOG

Core No.: BMK-3 Site: Big Mound Key (8CH1 0)
Elevation (MSL): 0.00 m
Location: In furrow between "fingers," in red mangroves; approximately 90 m WSW of
BMK-2; between 2nd and 3rd "fingers" on SW side of mound.
Penetration: 2.20 m Recovery: 1.93 m Percent Compaction: 13%
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SHELLY MUD. Abundant oyster (Crassostrea sp.) shells in or
ganic-rich mud; mangrove roots; 0.00-0.65 m.

SHELL. Dense oyster (Crassostrea sp.) bed; some mangrove
roots; some fragmented shells; MIDDEN(?); 0.65-1.15 m.

MUDDY SAND. Gray fine-grained muddy sand; abundant shells,
including Nuculana concentrica, Modulus sp., Cerithium sp., Cras
sostrea sp., etc.; bioturbated; from 1.35-1.61 m is a dense layer
of shells; 1.15-2.20 m.
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Percent Compaction: 5%

CORE LOG

Site: Big Mound Key (8CH1 0)Core No.: BMK-4
Elevation (MSL): 0.35 m
Location: In "Mud Pond" on SW side of mound; core driven with sledge and pulled by
hand; see below for description of conditions.
Penetration: 0.97 m Recovery: 0.92 m

meters
o.o-= -~---'----

~ -::::::-~

SANDY MUD. 90% mud, 10% sand; no shells; no structures;
black; 0.00-0.18 m.

MUDDY SAND. Grayish muddy sand; some shells, including
Nuculana concentrica, Crassostrea sp., Anomia sp., Cerithium
sp., unidentified burrowing clams, etc.; bioturbated; lenses of
cleaner sand; organics are less than other units; 0.18-0.74 m.

SANDY MUD. Grayish-green sandy mud (70% mud, 30% sand);
few small shell fragments; wood pieces evident near top of unit;
probably bioturbated; 0.74-0.97 m.

Core taken from middle of pond. Water at surface was hot and clear.
0-3 or 4 cm clear water
30-35 cm reddish-brown, suspended organics
30-35 - 40-45 cm shell and mud
40-45 cm soft sediment
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CORE LOG

Core No.: CM-1 Site: Cash Mound (8CH38)
Elevation (MSL): -1.00 m
Location: Approximately 10m offshore of small shell pit on E side of mound.
Penetration: 4.50 m Recovery: 2.77 m Percent Compaction: 38%
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ORGANIC MUD. Black cohesive organic-rich mud; Spisula sp.
present; 0.00-0.56 m.

SHELL. Dense shell bed; includes Arcidae, Chione sp., Anomia
sp., Crassostrea sp., Donax sp., Corbula sp., Modulus sp., etc.;
many shell fragments; 0.56-0.90 m.

SAND. Dark gray fine-grained quartz sand; highly bioturbated;
shells include Tellina alternata, Bulla sp., etc; many shell frag
ments; 0.90-2.64 m.

PEAT. Black to dark brown; plastic; boundaries indistinct; shells
at both top and bottom boundaries; 2.64-2.78 m.

SAND TO SHELLY SAND. At bottom is a gray fine-grained sand;
mottled; abundant Chione sp. shells; near top the Chione sp. is
very dense and appears imbricated; extensive bioturbation
throughout; 2.78-4.00 m.

continued on next page
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SAND. Gray to yellow fine-grained sand; yellow sand appears to
be a soil zone; bioturbated; no shells; 4.00-4.50 m.
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Percent Compaction: 7.8%Recovery: 3.18 m

CORE LOG

Site: Cash Mound (8CH38)Core No.: CM-2
Elevation (MSL): 0.50 m
Location: On E side of small pond in shell borrow pit in approximately 0.10 m of water;
E fringe of Cash Mound.
Penetration: 3.45 m
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MIDDEN. Top includes muddy sand mixed with midden shell;
bottom is coarse shell midden; Crassostrea sp. and Busycon sp.
present; vermetid reef rock at bottom section; all organic-rich;
0.00-0.65 m.

SAND AND MUCKY SAND. Organic-rich fine quartz sand at bot
tom grades upward into a sandy muck or mucky sand; mottled;
bioturbation; few shells, one large clam (Mercenaria sp.?) near
top; 0.65-1.86 m.
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SAND. Clean, brown fine sand; few shells; organic content in
creases upward; numerous large roots and pieces; contact grada
tional to upper unit; 1.86-3.10 m.
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SAND. Mottled; no shells; some roots; bioturbated; 3.10-3.45 m.
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CORE LOG

Core No.: CM-3 Site: Cash Mound (8CH38)
Elevation (MSL): -1.00 m (?)
Location: Offshore of mound approximately 10m; on S ·side of the E extent.
Penetration: 2.68 m Recovery: 1.52 m Percent Compaction: 43%
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MUDDY SAND. Black, sandy mud to muddy sand; heavily biotur
bated, mottled; shells not common, include Modulus sp., Arcidae,
Spisula, Chione sp., Melongena sp., Crassostrea sp., etc.; roots
present near top; 0.00-2.29 m.

SANDY SHELL. Sandy shell hash; densely packed shells are
somewhat imbricated; both sand matrix and shell fragments are
white; shells predominantly Chione sp., articulated and frag
mented; upper contact is sharp; 2.29-2.68 m.
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Percent Compaction: 32%Recovery: 1.87 m

CORE LOG

Site: Josslyn Island (8LL32)Core No.: J-1
E/evation (MSL): 0.00 m
Location: At bottom of small amphitheater, called the "court"; near survey marker 80S,
120E.
Penetration: 2.75 m

meters

SHELL BED (MIDDEN). Large shells, including Busycon sp., Fas
cio/aria sp., etc.; matrix is dark gray to black organic-rich fine
sand; 0.00-0.55 m.

SHELLY MUDDY SAND. Muddy sand; mottled; large oyster shells
are interlayered with muddy sand; shells appear to be onset of
midden; organic content increases upward; 0.55-0.81 m.

MUDDY SAND. Muddy fine sand; mottled; very low shell content
(approximately 2%); burrowed, estimated 60% compaction in this
horizon; 0.81-1.43 m.
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SHELLY MUDDY SAND. Abundant small shells and shell frag
ments; shell content decreases from bottom to top; mud fraction
high; olive-green color; mottled; 1.43-2.39 m.

SHELLY SAND. Transitional to unit below; abundant shells, in
cluding bivalves and large gastropod fragments; sand is fine
grained, white; 2.39-2.62 m.

FINE SAND. Fine moderately sorted white sand; small shell frag
ments, and articulated Chione sp.; estimated 60% of compaction
in this unit; 2.62-2.75 m.
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Percent Compaction: 14%Recovery: 1.91 m

CORE LOG

Site: Josslyn Island (8LL32)Core No.: J-2
Elevation (MSL): 0.00 m
Location: Immediately W of small "finger" on E side of mound, near the tip of the "finger";
near 50S, 150E.
Penetration: 2.21 m

meters

SHELL (MIDDEN). Large, whole molluscs, including Busycon sp.,
Fasciolaria sp., Mercenaria sp., etc.; many shells are fractured
and disarticulated, suggesting transport; matrix is organic-rich
mangrove mud; estimated 10% of compaction here; 0.00-0.60 m.

FINE SAND. Fine sand; olive-green to light brown; mottled and
extensively bioturbated; few shells «1%); large burrow near top
of interval; mud increases upward; estimated 90% compaction in
this horizon; 0.60-1.49 m.
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SHELLY SAND. Abundant shell fragments in fine sand; olive
green to light brown; mottled and bioturbated; lower shells show
faint imbrication; shell content decreases upward from 60% to 5%;
root traces; 1.49-2.16 m.

L1THOCLASTIC GRAVEL. Lithoclast is discolored from exposure;
minor shell and muddy sand; sediment is olive-green, fine grained;
shells are Chione sp. and minor small gastropods; 2.16-2.21 m.
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CORE LOG

Site: Josslyn Island (8LL32)Core No.: J-3
Elevation (MSL): 0.00 m
Location: In "north canal" at sea level.
Penetration: 2.60 m Recovery:

Low spot N of old cistern.
1.62 m Percent Compaction: 38%

meters

PEATY MUD. Mangrove peat in cohesive sand matrix; some shell
fragments; most of compaction (approximately 50%) here; 0.00
0.32 m.

SHELL BED (MIDDEN). Abundant articulated shells with medium
brown sand matrix; becomes more organic-rich near top (0.32
0.43 m); 0.32-0.90 m.

SHELL BED (MIDDEN). Abundant shells (Strombus sp., Busycon
sp., Crassostrea sp., etc.); lower part has an olive-green mud
matrix, at 0.90-0.97 m matrix is transitional to dark organics;
0.90-1.14 m.

FINE SAND. Light brown to gray to olive-green; mud prominent;
mottled with organics at 1.74, 1.41, and 1.31 m; very dark layers
(peaty) at 1.18 and 1.27 m; small shell fragments make up 2-5%
of sediment; Ficus sp. at 1.38 m; burrowed; 1.14-1.85 m.

VERY SHELLY, FINE SAND. Abundant small shells; approxi
mately 50% sand and mud, 50% shell; olive-green to gray; or
ganic-rich layers at 2.34, 2.25, 2.15, 2.09, and 1.99 m; fewer
organics and less mud near top; 1.85-2.43 m.

SANDY SHELL HASH. Many juvenile shells, including Melongena
sp.; olive-green/gray; approximately 25% sand, 75% shell debris;
some mud; 2.43-2.6 m.
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Percent Compaction: 16%Recovery: 3.10 m

CORE LOG

Site: Josslyn Island (8LL32)Core No.: J-4
Elevation (MSL): -0.50 m
Location: In shallow water on NW side of island approximately 15 miles NW of 0,0 survey
marker.
Penetration: 3.69 m
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SAND. Fine-grained sand with small mud fraction; bioturbated;
Busycon sp. and other large molluscs well preserved; shell frag
ments common; thin layer of organics (roots, leaf litter) at top;
0.00-1.31 m.
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MUDDY SANDY SHELL. Dark green sandy mud to muddy sand;
shell content decreases upward from 65% to 15%; shells are small
and fragmented; some large shells (scallops, etc.); mottled; exten
sively bioturbated; 1.31-3.00 m,
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SHELL. Densely packed Chione sp.; possible imbrication; matrix
is fine-grained grayish sand; most shells are fragmented and
disarticulated; no organics or bioturbation; sharp contacts; 3.00
3.35 m.
MUDDY SAND. Fine-grained muddy sand; less than 1% shell;
grayish-green; mottled; bioturbated; roots present; estimated 40%
compaction here; 3.35-3.69 m.
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CORE LOG

Core No.: J-6 Site: Josslyn Island (8LL32)
Elevation (MSL): -1.00 m
Location: On outside of mangrove fringe at small channel on S side of mound.
Penetration: 1.81 m Recovery: 0.90 m Percent Compaction: 50%

meters

MUDDY SHELLY SAND. Fine-grained; mottled; highly biotur
bated; olive-green; abundant shells are fragmented and reworked;
gradational with unit below; 0.00-0.34 m. (NOTE: unknown
mangrove peat thickness removed from top).

MUDDY SAND. Fine grained; bioturbated; mottled; olive-green;
low shell content; estimated 100% of compaction in this horizon;
gradational with unit below; 0.34-0.75 m.

MUDDY SANDY SHELL. Shells are Chione sp., Crassostrea sp.,
etc.; shells are small and fragmented; several large oyster shells;
shells are hard and packed at bottom and become less abundant
upward; matrix is fine sand and organic-rich mud; olive-green;
highly bioturbated; 0.75-1.72 m.

SHELL. Dense, hard-packed bed of Chione sp., etc.; matrix is
olive-green fine sand; less than 1% mud; bioturbated; 1.72-1.81
m.
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Compaction is uniform

Percent Compaction: 24%Recovery: 2.41 m

CORE LOG

Core No.: BR-1 Site: Boggess Ridge (8CH16, 8CH19, 8CH34)
Elevation (MSL): -0.50 m (?)
Location: Core located in Boggess Hole near "Mound A".
throughout.
Penetration: 3.16 m
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SAND AND MUD. Gray sand interlayered with mud laminations;
roots (mangrove?) at base of unit; few small shells, inclUding
Crepidula sp., Arcidae, Cerithium sp., Crassostrea sp., etc.; 0.00
2.22 m.
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SAND. Light brown to light gray, clean fine-grained sand; some
what.bioturbated; no shells; 2.22-2.82 m.
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SAND. Light brown fine-grained sand interlayered with dark
brown laminations of sand; no shells; at base is a very clean,
reddish-orange sand; 2.82-3.16 m.
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CORE LOG

Core No.: BR-2 Site: Boggess Ridge (8CH16, 8CH19, 8CH34)
Elevation (MSL): about 1.00 m
Location: Mound "A," in palmettos on steep slope overlooking Boggess Pond.
Penetration: 1.98 m Recovery: 1.76 m Percent Compaction: 11 %
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ORGANIC SAND. Light gray to dark gray fine sand; abundant
organics; organics are soil accumulations; palmetto roots; 0.00
0.60 m.

SAND. Clean, well-sorted fine-grained quartz sand; some roots;
0.60-1.06 m.
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SAND. Reddish fine-grained sand; clean, white sand at 1.06-1.58
m; 1.06-1.98 m.
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CORE LOG

Core No.: BR-3 Site: Boggess Ridge (8CH16, 8CH19, 8CH34)
Elevation (MSL): about 1.00 m
Location: Mound "B," at the intersection of the N-S and E-W paths near survey marker.
Penetration: 1.71 m Recovery: 1.45 m Percent Compaction: 15%
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SAND. Organic-rich fine sand; grades into soil at top (A horizon);
organics abundant, black matrix; roots; very top is mucky sand;
0.00-0.33 m.

SAND. Clean fine sand; brownish-white; roots; minor color
changes due to variations in organic content; 0.33-1.05 m.

SAND. Clean fine sand; reddish-orange; no shells; no structures
evident; 1.05-1.71 m.
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CORE LOG

Site: Boggess Ridge (8CH16, 8CH19, 8CH34)

Percent Compaction: 24%Recovery: 2.73 m

Core No.: BR-4
Elevation (MSL): 0.00 m
Location: Core in very shallow water in Boggess Hole at docking site at "Fred's" camp;
just opposite trailer.
Penetration: 3.59 m
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MUDDY SAND. Green to gray muddy fine sand; extensive biotur
bation; some shells, small, mostly fragmented; identified shells
include Crepidula sp., Modulus sp., etc.; well-preserved burrow
(clam?) at top of unit; roots at base of unit; 0.00-1.49 m.

.', .
SAND. Clean white fine sand; some large burrows; no shell;
1.49-1.81 m.

SANDY MUD. Dark brown organic-rich sandy mud; sand lamina
tions and faint mud laminations; few shells; 1.81-2.41 m.
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SAND. Clean white fine sand with layers of brown sand; biotur
bated; no shells; 2.41-2.90 m.
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SAND. Brown to white fine-grained sand; sand is slightly
laminated; extensive bioturbation; lack of shells; 2.90-3.59 m.
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CORE LOG

Site: Boggess Ridge (8CH16, 8CH19, 8CH34)

Stratigraphy ofIndian "Mounds"

Core No.: BR-5
Elevation (MSL): 0.50 m
Location: Near trailer at "Fred's" camp, in bare spot.
Penetration: 0.83 m Recovery: NA

meters

Percent Compaction: NA
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ORGANIC-RICH SAND. Dark-brown, organic-rich sand; roots;
soil zone; 0.00-0.30 m.

SAND. Light-brown, laminated, fine-grained sand; roots; bioturba
tions evident; no shells; 0.30-0.56 m.

MUCKY SAND. Dark brown organic-rich sand; some roots; peaty
fabric suggests a mangrove deposit; 0.56-0.83 m.
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CORE LOG

Core No.: U-1 Site: Useppa Island (8LL51)
Elevation (MSL): 0.00 m
Location: At shore line, immediately south of Collier Inn dock; E side of island.
Penetration: 3.70 m Recovery: 1.68 m Percent Compaction: 54.6%
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SAND. Clean white to light-gray sand; few shells; shells include
Cardiidae, Chione sp.,· Crassostrea sp., etc.; most shells are frag
mented; somewhat bioturbated; from 0.15-0.22 m there is a dis
tinct light-brown layer with abundant shell fragments; above this
layer is Chione sp. rich; 0.00-0.79 m.

FINE SAND. Gray to green fine sand; bioturbated shells include
Chione sp., Crassostrea sp., Arcidae, Plicatula sp., Spisula sp.,
etc., many are fragmented; root fragments near top of unit; 0.79
1.56 m.

SANDY SHELL. Shells are fragmented, include Strombus sp.,
Crassostrea sp., Chione sp., Arcidae, etc.; matrix is fine sand;
1.56-1.73 m.

SAND. Fine-grained well-sorted sand; white at the base to brown
at top; shells are absent; wood near top, organics increase from
1.73-2.01 m; 1.73-3.70 m.
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CORE LOG

Core No.: U-2 Site: Useppa Island (8LL51)
Elevation (MSL): 0.50 m (?)
Location: On terrace approximately 0.5 m above beach; in line with U-1 and U-3 and
approximately halfway between; approximately 50 m SE of Inn.
Penetration: 0.84 m Recovery: 0.41 m Percent Compaction: 51%

meters
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ORGANIC-RICH SAND. A soil horizon; some fragmented shells,
including Chione sp.; 0.00-0.05 m.
MIDDEN AND SAND. Upper portion is grayish sand; bioturbated;
some fragmented shells; some organics; lower portion is midden
material; 0.05-0.26 m.

SAND. Blackish-gray organic-rich sand; no shell fragments; roots
and wood pieces present; lower 25% of unit has fewer organics;
0.26-0.69 m.

MIDDEN. Coarse shells, including Crassostrea sp., Mercenaria
sp., Busycon sp., etc,; shell prevented further penetration; 0.69
0.84 m.
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CORE LOG

Core No.: U-3 Site: Useppa Island (8LL51)
Elevation (MSL): 3.00 m (?)
Location: Starts at base of test pit where the palm was removed; 5 m SE of the terrace
of the Collier Inn; upper part missing.
Penetration: 1.83 m Recovery: 1.65 m Percent Compaction: 9.8%

meters
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. : -:If:.' SAND. Fine-grained well-sorted clean sand; no shells; pale yel
low-white at bottom grades upward to brownish-orange at top;
0.00-1.83 m.
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Stratigraphy ofIndian "Mounds"

CORE LOG

Core No.: B-1 Site: Buck Key (8LL55)
Elevation (MSL): 0.00 m
Location: E of burial mound, in a small mosquito-control ditch at a canoe landing.
Penetration: 3.16 m Recovery: 2.16 m Percent Compaction: 32%

meters
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PEATY SAND. Transition from sand to mangrove peaty sand;
sand content decreases upward; dark brown; mottled; at 0.40-0.62
m there is a sandy layer; abundant rootlets and fibrous material;
estimated 100% compaction in this layer; 0.0-1.03 m.

SAND. Fine sand; white; shells include Spisula sp., Chione sp.,
Noetia sp.; shells are imbricated; some heavy minerals (phos
phate?); lower boundary shows sharp color change, textures are
similar; 1.03-1.47 m.

SAND. Grayish-white, fine sand; beds of imbricated shell at
2.57-2.60, 2.63-2.65, 2.68-2.70, and 2.03-2.08 m; shell content
decreases upward; organic content increases upward; lower part
is grayish white, but color grades to dull, grayish green upwards;
burrows in upper part; some mottling; shells in sand portions
include Spisula sp., Chione sp., Noetia sp.; shell beds include
Anomia sp. and Chione sp., all fragmented; upper contact is
sharp; 1.47-2.87 m.

SHELL. Poorly sorted, disarticulated and fragmented; includes
Crepidula sp., Donax sp., Busycon sp., Dosinia sp., Arcopsis
adamsi, Trachycardium egmontianum, etc.; matrix is minor quartz
sand; 2.87-3.0 m.

SAND. Fine-grained gray to white quartz sand; minor shells and
shell debris; Bulla sp., Echinochama, and smaller fragments;
3.00-3.16 m.
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CORE LOG

Core No.: B-2 Site: Buck Key (8LL55)
Elevation (MSL): about 2.25 m
Location: In backfilled test pit at burial mound.
Penetration: 1.73 m Recovery: 0.66 m

meters

Percent Compaction: 61.9%
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DISTURBED ZONE. Brown sand in backfilled test pit; human
bones; roots; 0.00-0.46 m.

SAND. Fine sand; white to light brown to gray; mottled; biotur
bated; minor shell debris, all fragmental; at 0.58-0.61 m there is
an organic "pan"; roots at top of unit; sand is cemented by organics
in pan; 0.46-0.83 m.

MUDDY SAND. Brown, organic-rich, semi-cohesive; minor peaty
zones; from 1.05-1.09 m is a zone with abundant Noetia sp.; some
shell fragments throughout unit, some whole shells; shells include
Noetia sp., Chione sp., etc.; roots present; 0.83-1.19 m.

SAND. Clean white fine quartz sand; shell fragments throughout;
densely packed shell bed at 1.45-1.58 m, shells are imbricated,
and include Arcidae, Donax sp., Anomia sp., etc.; 1.19-1.73 m.
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CORE LOG

Core No.: B-3 Site: Buck Key (8LL55)
Elevation (MSL): about 2.25 m
Location: South end of "racetrack" (xeric, shelly flat with halophytes); near survey pie
plate.
Penetration: 1.00 m Recovery: 0.68 m Percent Compaction: 32%

meters
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SANDY SHELL. Medium-grained shell "hash," no articulated
shells; fine sand content is greater than below (approximately
30%); some organics near top; 0.00-0.21 m.

SHELL. Coarse shell "hash," imbricated; Chione sp., Donax
sp., Aequipecten sp.?, Anadara sp., Noetia sp., etc.; low sand
content (10%), matrix is mostly shell sand; roots at top of unit;
0.21-0.84 m.

SHELLY SAND. White fine sand with abundant shells; phos
phate "heavies"; Donax sp., Macrocallista sp., Chione sp.,
Anomalocardia sp., Anadara sp., Cardita sp., etc.; 0.84-1.00
m.
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CORE LOG

Core No.: B-4 Site: Buck Key (8LL722)
Elevation (MSL): - 1.00 m
Location: NE side of Hurricane Bayou near canal into picnic area on N side of Buck Key.
Penetration: 3.30 m Recovery: 2.75 m Percent Compaction: 16.6%
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MUDDY SAND. Fine sand with organic-rich mud; dark green;
extensively burrowed; shells are both fragmented and whole;
Modulus sp., Anomia sp., Crassostrea sp., Marginella sp., Donax
sp., Cerithium sp.?, Crepidula sp., etc.; charcoal fragments; 0.00
1.07 m.

SAND. Somewhat similar to above, mud layers; shells are both
fragmented and articulated; some shell layers are imbricated;
shells include Anadara sp., Crepidula plana, Anomia sp., Chione
sp., Tellina sp., and other burrowing bivalves; most compaction
here; 1.07-1.62 m.

SANDY MUD. Dark green; whole shells; extensively burrowed;
1.62-3.20 m.

MUDDY SAND. Brown; few shells; most are fragmented; small
root fragment; 3.24-3.30 m.
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CORE LOG

Core No.: B-5 Site: Buck Key (8ll722)
Elevation (MSL): 0,00 m
Location: In the water at the NE edge of the Buck Key shell midden at edge of a "finger."
Penetration: 3,80 m Recovery: 3.44 m Percent Compaction: 9.5%

99

meters

0,0 -r-,---,--~

"---;::-0)
, ) ,

,'",~."

,'-"-'-)~',
'),' .

0.5 - .)', i
~,~:
-,-;,,'

...2..: ..)."· . "

1.0 - -', .rb'V' -'· :'-, ,

, :).) , . ,),'

, . " .,
.J ~.

-'-'-,
1.5 - ,_:_,")." .

: J ,. ' "

.dii'·
'".)"1.~ ."
..) ,. '.

2.0-, ~',
,)

.' . . ).

" '. ) ,.
:. ,J '~,'~:
.-,-.-)

2.5 - .? (J2:.
,:) .... ,,:.
-._._. )

" ~ , ) '.'

-')-).

30 -" )"
. "' -'-'

'i'M-'"
:_.~_c'

o· )

.j L ,..-

3.5 - '0 'Jt:
.) . ,
--'-- ,

·L-.:-. )
.~ ..... .~.

SHEllY, MUDDY SAND, Dark green; organic-rich sand; abun
dant whole and fragmental shells, some shells articulated; shell
types include Chione sp., Bulla sp., Modula sp" several Arcidae,
Donax sp., Tellina sp., Spisula sp., Crassostrea sp., etc.; Dosinia
elegans at top of core; bioturbation intense; core is homogenous;
0.00-3.80 m.
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CORE LOG

Core No.: B-6 Site: Buck Key (8ll722)
Elevation (MSL): 0.50 m
Location: On Buck Key shell mound; in first canal; near Test Pit C.
Penetration: 3.83 m Recovery: 3.53 m Percent Compaction: 7.8%

MANGROVE MUD. Sandy peat; roots; most of compaction here;
0.00-0.31 m.

SAND AND SHELL. Fine sand, dark gray to brown; very fine
grained shell "hash"; unconformable with unit below; significant
organic content; 0.31-0.39 m.

MUDDY SAND. Muddy, gray sand; abundant mud includes or
ganics; bioturbated; plant roots; peaty zone near top; contact with
unit below is gradational; 0.39-1.16 m.

MUDDY SAND. Fine sand with organic-rich mud; bioturbated;
mottled; coarse shell at base, includes Chione sp., Aequipecten
sp., Bulla sp., Anadara sp., Anomia sp., Crassostrea sp., etc.;
1.16-1.59 m.

SANDY MUD. Dark green, cohesive, organic-rich silt/clay; ap
proximately 50% fine to very-fine sand; articulated shells, includ
ing Donax sp., Cerithium sp., Arca auriculata, Tellina lintea,
Modulus sp., Anomia sp., Chione sp., etc; extensively bioturbated
and homogeneous; root fragments; 1.59-3.83 m.
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CORE LOG

Core No.: B-7 Site: Buck Key (8LL722)
Elevation (MSL): + 1.00 m
Location: In small, mosquito-control canal next to Test Pit A; at shell mound.
Penetration: 4.33 m Recovery: 4.28 m Percent Compaction: 1.2%

meters

SHELLY, MUDDY SAND. Dark gray muddy fine sand; shell debris,
some whole Arcidae shells; roots at top; 0.00-0.29 m.

SHELLY SAND. Dark gray to light brown, fine sand; abundant
shell debris; bioturbated; somewhat mottled; Arcidae, Crepidula
sp., Arcinella sp., etc.; 0.29-0.56 m.

PEAT. Fine sand in peat/muck; mangrove debris; contact at bottom
is conformable; 0.56-1.10 m.

MUDDY SAND. Fine sand with considerable mud; roots at top;
lower contact is gradational; 1.10-1.61 m.

. .
1.5 - '. "_'_"

~.:.

SAND AND SHELL. Shelly deposit at base grades upward into
gray sand; most compaction here; 1.61-2.11 m.

MUDDY SAND. Dark green; abundant fragmented and whole
shells; extensively biotu rbated; Barnea sp. to top of unit; 2.11-4.33
m.

continued on next page
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Technological Investigation of Pottery Variability in
Southwest Florida

Ann S. Cordell

INTRODUCTION: THE CHRONOLOGICAL
POTENTIAL OF SOUTHWEST

FLORIDA POTTERY

From as early as 500 B.C. to as late as the time of
European contact in the sixteenth century, the

most abundant pottery of southwest Florida consisted
of an undecorated, sandy-textured ware commonly
referred to as Glades Plain or simply Sand-tempered
Plain (Bullen and Bullen 1956; Goggin 1954; Luer and
Almy 1980; Sears 1967; Widmer 1988). The longevity
and apparent homogeneity of this plain pottery have
limited its role as a chronological tool in this area, and
this remarkable plain pottery tradition has rendered
southwest Florida "one of the most perplexing
chronological situations" in the South Florida region
(Widmer 1988:83). Consequently, regional chronolog
ical divisions are designated by other criteria. These
include presence/absence of small quantities of tem
porally diagnostic decorated, and presumed nonlocal,
pottery such as St. Johns Check Stamped, Glades
Tooled, and Englewood and Safety Harbor types (see
Table 1).

Careful consideration of the archaeological litera
ture for southwest Florida and adjacent areas reveals
that this situation is probably due more to the lack of
systematic quantification and standardization of ob
servations of temporal differences in plain pottery
than to the absence of such differences. For example,
Bullen and Bullen (1956) observe in the Cape Haze
area that deeper, presumed older, pottery is "thicker,"
with "greater" quantities of sand than the pottery
recovered from higher, more recent levels (1956:22).
These trends were also noted for sand-tempered plain
pottery from the inland Ft. Center site (Sears 1982:23).
Sears also notes that sand-tempered plain pottery ex
hibits temporal differences in paste color and rim form
(Sears 1982:23). Glades Plain pottery from sites in the
Everglades National Park is said to exhibit "consider
able change through time" in vessel and rim form and
in technological traits of thickness, surface finish, and
hardness (Goggin 1950:238).

Luer and Almy (1980) note temporal differences in
rim thickness and vessel form of sand-tempered plain
pottery from two coastal sites in Sarasota County, and
they suggest that the observed trends might have
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broad geographical application (1980:217-220). Al
though their observations were made on a small
sample, their study is noteworthy for its explicit goal
of documenting change through time in plain, sand
tempered pottery.

Microscopic examination of a small sample of pot
tery from Useppa Island documented considerable

Table 1. Widmer's Caloosahatchee Area Ceramic
Sequence.a

Time Range Perio d/Characteris tics

Caloosahatchee V

A.D. 1513-1750 European goods
Mission period aboriginal
pottery

Caloosahatchee IV

A.D. 1400-1513
Safety Harbor
Pinellas
Glades Tooled

Caloosahatchee III
A.D. 1200-1400 Englewood ceramics

St. Johns Check Stamped

Caloosahatchee II
first appearance of Belle
Glade Plain

A.D. 700-1200 increase in Belle Glade Plain
through time
decrease in Sand-tempered
Plain through time

Caloosahatchee I
Sand-tempered Plain
predominant

500 B.C.-A.D. 700
Belle Glade Plain absent
laminated/contorted paste
small amounts of St. Johns
Plain and "Hopewellian"
decorated pottery

a Adapted from Widmer 1988:83-86, Table 2.
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variations in the pastes of sand-tempered plain pot
tery, some of which appear to have chronological sig
nificance (Milanich et al. 1984:287-311). This is an
important observation, because to the unaided eye, the
paste appears to be very homogeneous.

The temporal variation noted in the above examples
involve attributes of paste, amount and size of aplas
tics or "temper," color, hardness, wall thickness, rim
form and thickness, and vessel form. Many of the
observations appear, however, to have been based on
small or undefined samples, and/or they are poorly
quantified. Clearly, there has been no concerted effort
to standardize observations of temporal differences
nor to document their applicability on a regional level.
Nonetheless, the previous studies do convey an ap
preciation for the chronological potential of plain pot
tery. Closer scrutiny and more systematic observation
should allow this potential to be realized, thereby
increasing the utility of plain pottery for temporal
identification and chronology-building in southwest
Florida.

CURRENT INVESTIGATIONS

I have attempted to improve our understanding of
variability in southwest Florida by analyzing physical,
mineralogical, technological, and formal properties of
pottery recovered by the Southwest Florida Project
(Cordell 1987, 1989; Marquardt, Chapter 2, this
volume). Analyses were directed specifically toward:
(1) characterization and description of paste
variability; (2) determination of numbers or kinds of
clays used in manufacture; (3) assessment and descrip
tion of the project area's "ceramic environment" in
terms of available clay resources, in order to ascertain
if the paste variability can be explained by variation in
local resources; (4) preliminary assessment of
manufacturing origins of southwest Florida pottery;
(5) refinement of the existing chronology through
evaluation of the chronological significance of paste
variability; (6) refinement of the existing chronology
through objective description of variability within
particular paste categories in terms of other attributes
of the pottery such as color, thickness, and rim form,
traditionally viewed as temporally sensitive. The ul
timate goal of these investigations is the formulation
of a rigorous, objectively- derived typology for plain
pottery in southwest Florida from which pottery
production over time and space can be better under
stood, and with which the existing sketchy chronology
can be refined.

Description of Pottery Samples

The pottery samples examined consist of 4,005
sherds recovered from test excavations and/or surface
collections made at 16 sites in Lee and Charlotte coun
ties. Of the entire collection, 95% (n=3,822) of the
pottery is undecorated, and of this number, 81 %
(n=3,108) would probably be classified as Sand
tempered Plain. The data presented here are based
primarily on excavated pottery from four middens:
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8LL722-Buck Key Shell Midden (1,541 sherds),
8LL32-Josslyn Island Mound (567 sherds), 8LL51
Collier Inn Site, Useppa Island (1,425 sherds), and
8CH38-Cash Mound (79 sherds)(Figure 1). The pot
tery from these four sites accounts for 88% (n=3,612)
of the tota1collection.

The time frame represented by the pottery from
these sites, as determined by radiocarbon dating of
associated contexts, includes A.D. 1027-1439 for Buck
Key; 324 B.C.- A.D. 1304 for Josslyn Island; A.D. 67-806
for Cash Mound and 2011 B.C. - A.D. 666 for the upper
levels of the Collier Inn site on Useppa Island.

INVESTIGATION OF SOUTHWEST FLORIDA
PASTE VARIABILITY

Methods: Characterizing Paste

Precise characterization of paste variability is the
logical starting point for analysis because paste may
directly or indirectly affect variation in other more
readily-identifiable properties used in classification
and chronology-building. Characterization of paste
variation and interpretation in terms of numbers or
kinds of clays used in manufacture requires methods
of classification more rigorous than traditional macro
scopic observation. In the present study "paste" is
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Figure 1. The study area, showing the four primary
sources of ceramic data: 1=Cash Mound, 8Ch38; 2=
Useppa Island, 8LL51; 3= Josslyn Island, 8LL32; 4=
Buck Key, 8LL722.
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characterized by kind, size, and relative abundance of
aplastic constituents and/ or temper, and a binocular
microscope was used routinely to sort all sherds of
sufficient size into categories defined by these at
tributes. The microscope was equipped with an
eyepiece micrometer and 70X magnification. Relative
abundance of aplastics was rated as abundant, com
mon, occasional, rare, or none. Estimated percent
abundance of aplastics that is thought to correspond
to the relative abundance scale is as follows: rare 
<1 %, occasional - 1-5%, common - 10-20%, abun
dant - 20-30%. For illustrations of estimated percent
particle abundance for different particle sizes and
shapes see Figure 12.2 in Rice (1987:349). Size of aplas
tics was estimated with reference to the Wentworth
Scale (Rice 1987:38). All observations were made on
fresh breaks.

This procedure required sherds to be large enough
to expose a fresh break without causing total destruc
tion of the piece, a criterion that eliminated very small
sherds from analysis. A minimum acceptable size was
determined by using a container with a 1.5 cm
diameter opening to objectively sort "small" from
"large" sherds; all sherds passing through this opening
were counted and weighed, but eliminated from
microscopic examination. The rationale for excluding
small sherds from analysis is that minute sherds yield
little information beyond that contained in the larger
sherds. In addition, very small sherds were usually
impossible to identify confidently without being
destroyed in the process, and without great time and
effort. Exceptions to this minimum size criterion were
cases in which all or most of the sherds in a
provenience were small, or in which there were only
a few sherds in a provenience. For these circumstan
ces, all sherds large enough to have catalogue numbers
written on them were used in the microscopic ex
amination.

Preferred orientation of sponge spicules, one of the
common aplastics, required that breaks be made paral
lel to this orientation whenever possible in order to
expose longitudinal sections of the spicules. This
preferred orientation is parallel to horizontal planes or
features of sherds (e.g., rims and coil fractures).
Breaks made perpendicular to the preferred orienta
tion expose cross-sections of the spicules, thus making
positive identification of spicules unreliable.

A microscope was used routinely in analysis be
cause it lends accuracy and speed to the identification
of variation within seemingly homogeneous undec
orated pottery: accuracy, because it illuminates sig
nificant differences in paste and temper constituents
and texture that cannot otherwise be detected; and
speed, because it eliminates time-consuming
guesswork inherent in paste identification made in
unmagnified hand sample. This method is especially
appropriate in this investigation because it has been
documented that significant variation in paste of sand
tempered plain pottery simply cannot be detected by
the unaided eye. In addition, the results can be used
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to address questions not only of chronology, but also
of pottery production and resource utilization.

For purposes of computer analysis, I recorded data
for many variables including provenience, paste,
decoration, number of sherds, sherd weight in grams,
and number of rim sherds (Appendix A). The Statis
tical Analysis System (Ray 1982) was used for all com
puter analyses.

Interpretation of paste groupings in terms of num
bers or kinds of raw materials was aided by petro
graphic analysis of sherd thin sections and refiring
experiments with sherds representing the pre
dominant paste categories. Eight thin sections were
examined with a polarizing microscope for identifica
tion of mineral inclusions other than quartz (Appen
dix B). In addition, point-counts of quartz inclusions
as observed in the thin sections were made to obtain
objective estimates of the proportion of fine and very
fine quartz in the pottery. The counts were made
using a binocular microscope with 70X magnification
and transmitted light. The area of observation con
sisted of a 1.45 mm x 1.45 mm grid. Refiring experi
ments were undertaken to eliminate color variation
caused by the original firing, or use, or post-deposi
tional alteration, in order to reveal the inherent fired
colors of the clays used. Sherds were refired under
oxidizing conditions in an electric furnace at a
temperature of 800°C for a period of 15 minutes. Sam
pling for refiring was judgmental. I attempted to in
clude examples of the most abundant original colors
as well as the range of original colors. Munsell Soil
Color Charts were used to make before- and after
refiring measurements of surface and core color (Ap
pendix C).

Results: Description of Predominant Paste Categories

I defined 14 paste groupings from initial micro
scopic examination of the pottery collection (Table 2).
Only four categories, accounting for 94% of the sherds
examined, were consistently recognized at most of the
sites included in the investigation (Table 3). Two are
characterized by abundant quartz sand and few or no
acicular sponge spicule inclusions, and two are char
acterized by common to abundant quartz sand and
common to abundant acicular sponge spicules.
Photographs of thin sections of the four predominant
paste categories are presented in Figure 2.

The first paste category, sandy paste A (abbreviated
SANDA), representing 58% of the entire collection
(n=2,313), is characterized by abundant quantities of
quartz sand very fine to very coarse in size (fine and
very fine predominant) and porous, medium to coarse
paste texture (Table 2 and Figure 2). Point-counts of
quartz inclusions observed in thin sections indicate
that fine and very fine sizes are nearly equal in abun
dance (Table 2 and Appendix B). This grouping is
predominant in all collections from nearly all sites
investigated (Table 3).

On the basis of initial microscopic examination, the
second paste category sandy paste B (abbreviated



Table 2. Summary Description of Paste Categories.

Paste Category Frequency General Paste Characteristics Traditional Type Name Thin Section Results Refired Colors Resource Groupings

abundant very fine to medium quartz occasional randomly orien-
Sa(tlJD~)A n~2313

occasional coarse to very coarse quartz
n=3 ted sponge spicules; wide n=26 same source(s) for sandymedium to coarse paste texture

sandy/gritty tactual quality Sand-tempered Plain
range of accessory minerals coring eliminated; lOR to paste A and B; 1-2 based

or 10YR; yellowish brown to on subtle color variation:
abundant very fine to medium quartz Glades Plain average total quartz point- reddish yellow to clays moderate and

San'1 Paste B
occasional coarse to very coarse quartz count: 40 yellowish red, red moderate-ta-high in iron

(S NOB) n=593 rare to occasional sponge spicules n~1 very fine: 45%; fine: 48%; n~1I compoundsmedium to coarse paste texture
sandy/gritty tactual quality medium:6%

abundant very fine to medium quartz
San'1 Paste C n~3

occasional coarse quartz Goodland Plain no data no data calcereous clay source(S NOC) occasional white acicular spicules
medium texture; sandy tactual quality

common to abundant sponge spicules narrow range of accessory
n=8

10YR to 7.5 YR; very pale 2 sponge spiculate sources;

Spicule A Paste
common very fine to medium quartz minerals; average total brown to reddish yellow; similar but differ in

(SPCA) n~584 occasional coarse quartz Belle Glade Plain n=2 quartz point-count: 31 amounts of iron
fine, compact paste texture very fine: 65%; fine: 28%;

n~3
2.5 YR to lOR; reddish compounds and organic

chalky to gritty tactual quality medium: 7% gray to reddish brown materials

common sponge spicules narrow range of accessory
common to abundant very fine to medium Sand-tempered Plain minerals; total quartz point- 1 sponge spiculate source

SPiC~p~B';aste quartz retention of coring; 5 Y to
n~284 occasional coarse quartz or n=1 count: 26 n~7 characterized by abundant

medium paste texture Glades Plain very fine: 46%; fine: 46%; 5YR; dark gray to black
organic materials?

sandy/gritty tactual quality medium: 8%

abundant sponge spicules n=2 10YR-very pale brown to
variable; sponge spiculate

(C~K:tr,~tiit2)
occasional to common very fine to fine quartz light yellowish brown

sources differing in
n=111 SI. Johns Chalky Ware no data amounts of ironvery fine paste texture n=l lOR-red to light red

challey tactual quality n=1 I OYR-dark grayish brown compounds and organic
materials

abundant sponge spicules similar to CHKA, but
occasional to common very fine to fine quartz tempered (?) with

Chalkr. Paste B n~49
occasional to common medium to coarse TomokaWare no data n~l

I OYR-very pale brown to yellowish-brown to
(CHKB ,CHKB2) reddish "lumps"that also contain sponge light yellowish brown reddish, irregular-te>-

spicules round "lumps" that also
very fine texture; chalky tactual quality contain sponge spicules

Laminated Paste variable a~lastic frequency and size
Pinellas Plain?(LAMIN) n~7 extremely aminated paste texture no data no data variable; most from 8LL722

variable tactual quality

no sponge spicules;
occasional to common fine to coarse "lumps" narrow range of accessory

Gr~-temrr n~42
variable quartz frequency and size 1f::0g-tempered n=l

minerals; total quartz
n=3

7.5YR, 2.5YR; strong variable( ROG variable to laminated·contorted texture s erd-tempered point-count: 45 brown, grayish brown
variable tactual quality very fine: 82%; fine: 16%;

medium:2%

Lim(rMST~)per
occasional to common limestone "lumps" Pasco Plain at least two sources-

n~8 variable quartz frequency and size or no data no data calcareous and non·
variable texture and tactual quality Perico Plain calcareous

Shell-tem)er n~1
abundant medium to coarse crushed shell Pensacola Plain? no data no data no data(SHELL no other data collected

common sponge spicules Orange
Fiber-temJjer I n-4 variable quartz frequency and size or(FBT vesicular paste texture Norwood 2 sources; differ in

variable tactual quality
no data no data presence and/or

variable quartz frequency and size Orange or Norwood
frequency of sponge

Fiber-tem5'er 2 n=3 none to occasional sponge spicules spicules
(FBTI vesicular paste texture or

variable tactual quality Semi-fiber-tempered

common mica flecks
Micaceous Paste n=3 common to abundant very fine to fine quartz variable (see text) no data no data no data(MICA) fine ~aste texture

varia Ie tactual quality
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Figure 2. Photographs of thin section views of predominant paste categories. All four sherds are from Buck
Key Shell Midden (8LL722). Upper left: SANDA, rim 148, FlaMNH catalogue no. A27554; upper right:
SANDB, rim 108, FlaMNH catalogue no. A27550; lower left: SPCA, rim 165, FlaMNH catalogue no. A27510;
lower right: SPCB, rim 84, FlaMNH catalogue no. A27514 (approximately 75X magnification).

SANDB) differs from the first only in terms of having
rare to occasional occurrence of randomly oriented
acicular sponge spicules (Table 2 and Figure 2). This
paste category represents 15% of the collection (n=593)
and is usually encountered wherever sandy paste A
sherds are present (Table 3). In traditional classifica
tion, sandy paste A and B groupings would not be
differentiated, and undecorated sherds of both pastes
would most likely be referred to as Sand-tempered Plain
(Table 4).

Thin section analysis of sandy paste A and B sherds
revealed that occasional fragmented, randomly
oriented sponge spicules are present in both sandy
paste categories (see Figure 2 and Appendix B). It is
not known if this observation may be used to general
ize to the entire sample of sandy paste A sherds, how
ever, because of the small number of thin sections
examined. In any case, there appears to be a lack of
consistency in the ability to discern (except in thin
section) presence of sponge spicules that are fragmen
tary and very low in frequency. Therefore, failure to
observe spicules under microscopic examination with
reflected light may not always indicate their absence.

Sandy paste A and B samples are also similar in
terms of range of observed accessory minerals (Table
2 and Appendix B) and in refired paste colors. Twen-

ty-four sandy paste A sherds and 11 sandy paste B
sherds were refired. Refired Munsell colors range
from reddish yellows to yellowish reds (Munsell hues
ranging from 10YR to lOR), and refiring eliminated all
traces of coring in most cases (Table 2 and Appendix
C). The refired colors indicate that the clays repre
sented by sandy paste pottery fire to reddish colors
when constituent carbonaceous materials and iron
compounds are oxidized. Slightly redder hues were
observed in Buck Key samples (lOR to 5YR) than in
Useppa samples (5YR to 10YR). This indicates that the
source or sources of clay used for making sandy paste
pottery from Buck Key may be somewhat higher in
iron compounds than the source(s) used for making
the Useppa samples.

A small percentage of sandy paste A and B sherds
from Buck Key exhibited slightly laminated paste tex
ture. These sherds are otherwise identical to sandy
paste A and B sherds in terms of aplastic composition
and refired colors and thus do not represent a separate
paste category in terms of clay resources. The
laminated texture can probably be attributed to haste
or carelessness in preparation of the paste or in con
struction of the vessels. For example, poor wedging
or lack of thorough bonding of coils in manufacture,
or some action of finishing or smoothing might result
in preferred orientation of pore spaces in the paste,
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Table 3. Distribution of Paste Categories by Site Number (row percentages based on sherd counts and
weights).
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49 15 2 12a 1
8CH38 62% 19% a 3% 15% a a a 1% a a a a 79

54% 18% 4% 18% 6%

1009 95 202 100 9b 6< 3 1
8LLSI 71% 7% a 14% 7% 1% a a a <1% <1% a <1% 1425

74% 7% 12% 6% <1% <1% <1% <1%

191 45 273 22 n d 1 8 3 2
8L132 34% 8% a 48% 4% 4% a <1% 1% a 1% a <1% 567

25% 7% 59% 3% 3% <1% 2% 1% <1%

894 405 86 138 5' 13
8LL722 58% 26% a 6% 9% <1% a a 1% a a a a 1541

58% 26% 6% 8% 1% 1%

3 11

8CHI 75% a a a a 25% a a a a a a a 4
18% 82%

2 3
8CH9 40% 60% a a a a a a a a a a a 5

16% 84%

16 2 1 4 1 1
8CHlO 64% 8% a a 4% a a a 16% a 4% 4% a 25

39% 28% 1% 16% 12% 4%

72 3 4 6 47g 49h

8CH16 40% 2% a 2% 3% 26% 27% a a a a a a 181
34% 1% 2% 2% 29% 31%

3
8CH37 100% a a a a a a a a a a a a 3

100%

1
8CH44 100% a a a a a a a a a a a a 1

100%

2
8CH48 a 100% a a a a a a a a a a a 2

100%

1 1
8LL2 50% a a a 50% a a a a a a a a 2

45% 55%

15 4 3 2
8L133 62.5% 17% a 12.5% 8% a a a a a a a a 24

59% 27% 10% 3%

9 4 1 2 Ii 1
8L144 50% 22% a 6% 11% a a a a 6% 6% a a 18

49% 27% 6% 2% 10% 6%

1 9 i 15
8LLS5 a a a 4% a 36% a a 60% a a a a 25

4% 14% 82%

48 15 3 12 18k 6 1
8LL81 47% 14% 3% 12% a 17% a 6% 1% a a a a 103

51% 13% 2% 11% 16% 7% 1%

TOTAL 2313 593 3 584 284 111 49 7 42 7 8 1 3 4005

al SPCB sherd with whitish "lump" inclusions (not limestone).
b8 very fine (CHKAl) and 1 fine (CHKA2) chalky paste A.
<4 PBIl and 2 PBT2 paste.
d18 very fine (CHKAl) and 4 fine (CHKA2) chalky paste A (l CHKA2 with rare mica).
'4 very fine (CHKAl) and 1 fine (CHKA2) chalky paste A.
Ivery fine chalky paste A (CHKAl).
g40 very fine (CHKAl) and 7 fine chalky paste A (CHKA2).
h46 very fine (CHKBl) and 3 fine (CHKB2) chalky paste B (with ferruginous "lumps").
ipBT 2 paste.
18 very fine (CHKAl) and 1 fine (CHKA2) chalky paste.
k 15 very fine (CHKAl) and 3 fine (CHKA2) chalky paste.
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and hence, laminated or layered texture (Prudence
Rice, personal communication, 1991). Many of the
sherds had also been subjected to post depositional
firing (in feature contexts of Test B). This may also
have contributed to the laminated texture through
oxidation (hence, removal) of organic materials. The
organic component of the paste seems to exert a
cohesive effect. This supposition is supported by the
fact that sandy paste sherds become brittle and friable
when refired.

Pottery in the third paste group, spicule A (abbre
viated SPCA), represents a very distinctive category
characterized by common to abundant minute sponge
spicules and common quartz sand very fine to coarse
in size (very fine and fine predominant) (Table 2 and
Figure 2). The size of sponge spicules observed in thin
section (two sherds) ranges within silt size in diameter
and very fine in length. In addition the spicules ex
hibit preferred orientation (Figure 2). Approximately
65% of the quartz is very fine in size (Table 2 and
Appendix B) as indicated by point-counts. The texture
of these sherds is generally compact and fine-grained
in comparison to sandy paste pottery. This paste
group represents 15% of the total collection (n=584),
occurs at over half of the sites investigated (Table 3),
and with experience, can often be correctly recognized
with the unaided eye. In traditional classification, this
grouping would probably be referred to as Belle Glade
Plain (Willey 1949a:25-26) (Table 4). The majority of
rim sherds exhibit scraped, faceted exterior surface
finish, a traditional criterion for recognition of this
type (Sears 1982:20-22). However, the paste should be
considered a more reliable criterion than surface finish
as means to recognize Belle Glade pottery. Sponge
spicules have been noted previously in Belle Glade
Plain pottery from southern Florida (RuhI1983; Bor
remans and Shaak 1986; Jerald T. Milanich, personal
communication, 1987). The Belle Glade label is used
to refer to this paste group in subsequent discussions.

Belle Glade paste thin sections from Buck Key and
Useppa Island were similar to each other, and differ
from sandy paste samples in terms of having a nar
rower range of accessory minerals (see Table 2 and
Appendix B).

Refiring of 11 Belle Glade paste sherds eliminated
all traces of coring in most sherds. The Useppa and
Josslyn Island samples refired to light yellowish
brown to very pale brown ("buff") colors, while
samples from Buck Key refired to reddish-gray colors
(Table 2 and Appendix C). This color difference indi
cates that at least two spiculite clay sources, differing
in amounts of constituent iron compounds and or
ganic materials, are represented.

The fourth paste group, spicule B (abbreviated as
SPCB), is characterized by common to abundant
quartz sand in the very fine to coarse size range (fine
and very fine predominant), and common minute
sponge spicules with preferred orientation (Table 2
and Figure 2). This category makes up 7% of the total
collection (n=284), and occurs at over half of the sites
represented in the sample (Table 3). In unmagnified
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hand sample, sherds of this paste group resemble
other sandy paste pottery and cannot be distinguished
successfully without the aid of a microscope. The
differences are subtle and include slightly lower rela
tive frequency of quartz sand, and somewhat lami
nated paste texture, but in traditional classification,
the SPCB paste and the two sandy paste groups would
probably not be differentiated.

In thin section, this category is more similar to the
Belle Glade samples than to sandy paste samples in
terms of range of minerals present (Table 2 and Ap
pendix B). However, point-counts of quartz inclu
sions indicate that the proportion of fine to very fine
quartz is more similar to sandy paste sherds than to
Belle Glade paste (Table 2 and Appendix B). SPCB
paste sherds differ from other sandy paste pottery in
terms of retaining significant amounts of coring upon
refiring (see Table 2 and Appendix C). This may be
attributed to a clay body containing abundant or
ganics, and/ or one that is slow to give up organics in
firing.

Significance of Paste Groupings as Resource Groupings

On the basis of these data, it is likely that sandy paste
A and B subsamples have the same general source or
origin: reddish-yellow firing sandy clays or clay
tempered with abundant very fine to medium quartz
sand. This interpretation is based on similarities of
general paste characteristics, refired color, and
petrographic identification. The subtle color variation
between Buck Key and Useppa samples may indicate
geographic variation in amounts of iron compounds
present in the available clays, and/ or possible tem
poral variation in the selection of clay resources.

At least two sponge spicule clay sources appear to
be represented by the Belle Glade paste group on the
basis of refired color variation: reddish- and buff
firing spiculate clays. These hypothetical clay sources
otherwise appear to be very similar in terms of aplastic
composition, texture, and petrographic identification.
The color variation may reflect geographic variation
in amount of iron compounds and organics, and/or
temporal variation in the selection of resources.

Finally, a distinctive, highly organic spiculate clay
source is postulated for manufacture of the SPCB paste
subsample. This brings to five the total hypothetical
minimum number of clays or resource groupings rep
resented by these paste categories (summarized in
Table 2). These conclusions are not intended to sug
gest that only five discrete clay sources are repre
sented; rather, each hypothetical resource grouping is
interpreted as representing clays having similar
properties.

Results: Description of Remaining Paste Categories

The remaining 6% of the collection (n=231 sherds) is
represented by ten paste groupings: two chalky paste
categories, laminated paste, grog, limestone, shell,
mica, and calcareous paste categories. The first chalky
paste category, chalky paste A (abbreviated CHKA) is
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represented by 111 sherds and is present in seven of
18 site collections (Table 3). This group is charac
terized by abundant sponge spicules with preferred
orientation and occasional to common very fine to fine
quartz sand (see Table 2). The sponge spicules are
generally larger in size than those observed in most
Belle Glade, SPCB, and sandy paste Bcategories. Paste
texture is generally very fine and compact, but with a
distinctive chalky tactual quality. In most cases this
chalky pottery can be distinguished from the other
pottery categories without magnification, on the basis
of tactual chalkiness.

This category can be divided into very fine (n=94,
designated CHKA1) and fine (n=17, designated
CHKA2) SUbgroups on the basis of differences in fre
quency and size of quartz sand inclusions. The latter
subgroup generally has greater frequency of quartz,
predominantly fine in size. Mica was also observed as
a rare constituent of one sherd. It is difficult to distin
guish very fine and fine SUbgroups successfully
without the aid of a microscope, however. Com
parable chalky paste categories are also found in the
Upper St. Johns River Basin area (Cordell 1985). In
traditional classification, Biscayne ware (Goggin and
Sommer 1949:44-45; Willey 1949a:30), Okeechobee series
(Willey 1949a: 29-30), and most recently, St. Johns ware
(Widmer 1988:143; Sears 1982:22) refer to the chalky
paste pottery in southwest Florida (Table 4).

Four refired chalky paste sherds showed colors
ranging from dark grayish brown and red and very
pale to light yellowish brown colors (Table 2 and Ap
pendix C). This range of refired colors indicates varia
tion in the amount of primary colorants (organics and
iron compounds) in the clays represented. This cate
gory was not sampled for further mineralogical anal
ysis, but otherwise appears to represent a homogen
eous category in terms of general paste characteristics.

The second chalky paste category, designated chalky
paste B (abbreviated CHKB), was defined on the basis
of the presence of occasional to common reddish or
ferruginous "lumps" and/or stains in the paste (Table
2). This category is composed of 49 sherds from Bog
gess Ridge (8CH16), a Weeden Island period burial
mound (Table 3). Very fine (n=46, designated CHKB1)
and fine (n=3, designated CHKB2) chalky sherds can
also be distinguished. The ferruginous lumps or
stains vary from yellowish brown to reddish brown in
color, medium to very coarse in size, and irregular to
rounded in shape. Close scrutiny of a few sherds
revealed that sponge spicules are present in these
lumps. Detailed study and comparison of lump ver
sus matrix composition to document further similar
ities or differences (through petrographic analysis, for
example) were not carried out in this study. Refiring
of one sherd revealed that the matrix and lumps differ
in amount of iron compounds. The matrix refired to a
very pale to light yellowish brown color (Table 2 and
Appendix C), but the lumps or stains refired to dark
red to red colors (2.5YR hues-see Appendix C). It is
unknown whether such "lumps" were added inten
tionally as temper (crushed sherds or crushed clay
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lumps) or if iron-rich concentrations occur naturally
in some spiculate clay deposits. The reddish in
clusions represent the only characteristic that distin
guishes chalky paste B pottery from chalky paste A
pottery; the spiculate clays of both categories appear
otherwise to be very similar. This particular variant
of chalky paste was named Tomoka ware (Table 4) by
Griffin and Smith (1949:349). Goggin, however, sug
gests that this pottery lacks geographical/temporal
significance and that it should be subsumed under St.
Johns ware (Goggin 1952:101).

Grog inclusions, defined as fine to coarse round to
irregular "lumps," were noted in 42 sherds (Tables 2
and 3). Grog is usually considered to be crushed pot
tery sherds or crushed fired clay (Rice 1987:74, 409).
In most cases, these inclusions do not appear to be
diagnostic of sherd tempering (e.g., Lake Jackson Plain
[Willey 1949b:458-459; Scarry 1985:220-221]) but may
be lumps of clay or paste not thoroughly mixed during
preparation. In addition, paste texture is generally
contorted to somewhat laminated (Table 2). In tradi
tional classification, several descriptive labels have
been used to designate pottery with grog-like in
clusions, but a formal type definition does not exist
(see discussions by Luer and Almy 1980:212 and Mit
chem 1986:71). Refired sherds from Buck Key exhibit
colors ranging from strong brown to grayish brown
(Table 2 and Appendix C). Petrographic examination
of one thin section from Buck Key showed a narrow
range of accessory minerals in the matrix, matching
ones observed in sandy paste samples, but not the
Belle Glade/SPCB subsamples (Appendix B). Very
fine-sized quartz was predominant, as revealed by the
point-count (Table 2 and Appendix B). Very fine
quartz inclusions were also present in the medium to
coarse grog-like lumps (Appendix B). This sample
differs from both sandy paste and spicule paste sub
samples in that sponge spicules were not observed.
These data indicate that a separate clay source and/or
tempering material(s) may be represented by this
sherd, but this single case may not be representative
of the others. This paste category is probably heter
ogeneous in terms of numbers or kinds of raw ma
terials represented. Grog paste sherds were present at
six of eighteen sites (Tables 3 and 4).

Medium to coarse limestone lumps were conspic
uous aplastics in eight sherds from four sites (Tables 3
and 4). Limestone inclusions were distinguished from
other "grog"-like lumps on the basis of effervescent
reaction to hydrochloric acid. Tests with HCl also
indicate that two of the eight sherds may represent
calcareous clay sources because the effervescent reac
tion involved the entire sherd matrix, not just the
carbonate inclusions. This indicates that at least two
kinds of clay sources (calcareous and non-calcareous)
are represented by the limestone-tempered pottery at
these sites. In traditional classification, limestone
tempered pottery has been called Pasco Plain (Goggin
1948:8-9; Willey 1949b:446-447) and Perico Plain (Wil
ley 1948:215; 1949b:364-365). The current pottery
chronology specifies a Perico Plain designation for all
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limestone-tempered pottery from southwest Florida
unless a Weeden Island period context can be docu
mented, in which case a Pasco Plain label is used
(Widmer 1988:70). A single shell-tempered sherd was
also identified.

Seven sherds from two sites exhibit extremely
laminated paste texture (abbreviated LAMIN) (Tables
2,3, and 4). These sherds have variable composition
in terms of frequency and size of quartz (very fine to
fine and fine to medium size ranges) and were not
sampled for further technological analysis. In tradi
tional classification, this category might be called
Pinellas Plain (Willey 1949b:482; Jeffrey Mitchem, per
sonal communication, 1988). This is a dubious attribu
tion, however, because of the subjectivity inherent in
recognizing "lamination." The Pinellas Plain label
may not be appropriate without careful study and
comparison with known Pinellas Plain samples (type
specimens). The relationship of this group to an early
laminated paste described by Fradkin (1976:54-56),
Widmer (1988:83-84), and Sears (1982:24-25) and to a
late "local" Pinellas-like laminated paste described by
Luer (1989:100) is also unknown.

Seven fiber-tempered sherds were identified in two
of eighteen site collections (Tables 3 and 4). Four
sherds, designated FBT1, contain common to abun
dant sponge spicule inclusions and common quartz
sand, and three, designated FBT2, contain abundant
quartz sand and few or no sponge spicules (Table 2).
This kind of variation in aplastics in fiber-tempered
pottery is also observed in the Upper St. Johns area of
Brevard County, Florida (Cordell 1985). In traditional
classification, FBT1 sherds would be classified as
Orange (Griffin 1945) or Norwood (Phelps 1965); FBT2
sherds might be labeled either Orange or Norwood or
semi-fiber-tempered (Bullen 1972). Although no sherds
were sampled for further analysis, at least two clay
sources are indicated on the basis of the variation in
aplastics.

Three sherds from two of eighteen sites have a
micaceous paste characterized by common mica in
clusions and common to abundant very fine to fine
quartz sand inclusions (Tables 2 and 3). One sherd
would probably be called Weeden Island Incised in
traditional classification; another sherd is a basal frag
ment with small Deptford-like podal supports; and the
third is a check stamped sherd of probable Weeden
Island period affiliation (Wakulla Check Stamped
[Willey 1949:437-438J)(Table 4).

Three sherds from 8LL81 are designated as sandy
paste C (abbreviated SANDe). This category is char
acterized by abundant fine to medium quartz sand
and occasional to common whitish acicular inclusions,
some of which resemble sponge spicules in shape
(Table 2). Fragments.of sherd matrix as well as the
inclusions effervesced upon application of HCI, in
dicating a calcareous clay source. The acicular in
clusions may represent shell fragments. In
unmagnified hand sample, it is difficult to distinguish
this category from other sandy paste pottery. Com
parison with FlaMNH pottery type specimens indi-
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cates that this category may represent the type Good
land Plain (Goggin 1950), but this is not conclusive.
This category was not sampled for further mineralogi
cal analysis, but apparently represents a calcareous
sandy clay, or calcareous clay tempered with quartz
sand.

One non-aboriginal ceramics category, not listed in
the tables, designates a Spanish olive jar fragment
from a surface context at 8LL33 and one modern (20th
century) whiteware sherd from a surface context at
8LL32.

SOUTHWEST FLORIDA CERAMIC
ENVIRONMENT

The "ceramic environment" of a region, from a
"ceramic ecological" perspective, is described in terms
of the availability and quality of local ceramic resour
ces (e.g., clays, tempers, and fuels), accessibility to
those resources, and other factors such as climatologi
cal variability, which may influence season and/or
frequency of pottery manufacture (see Arnold 1975,
1985; Matson 1965; Rice 1976, 1987). This investiga
tion of the southwest Florida "ceramic environment"
is limited to consideration of available clay resources
in the area of present-day Charlotte, Collier, and Lee
counties. This effort focuses on information gleaned
from the geological and soils literature and testing of
clay samples collected from the region.

Southwest Florida Geology

Most discussions of the geology of southwestern
Florida focus upon the sedimentary rock sequence
ranging from Eocene to Recent in age. This sequence
generally consists of Eocene and Oligocene marine
limestones, Miocene and Pleistocene limestones, clays,
and sands, and Recent alluvium, peats, muds, and
marine sediments (Dubar 1958, 1962; Estevez 1984;
McCoy 1962; Puri and Vernon 1964; Sutcliffe 1975;
Vernon and Puri 1965).

Clays are described as constituents of the late
Miocene Tamiami Forma tion and Pleistocene age
Caloosahatchee Marl and Fort Thompson formations
(Dubar 1958, 1962; Estevez 1984; McCoy 1962; Peck et
a1. 1979). Detailed descriptions reveal that the
Tamiami Formation may provide the most abundant,
consistent, or reliable geologic source of clayey
materials in the study area. Exposures along the
Caloosahatchee River outside the study area (in
Hendry and Glades counties), for example, include
"calcareous sandy clays" and "greenish-gray plastic
sandy clay" (Dubar 1958:47, 48). Exposures along
Shell Creek in Charlotte County are characterized by
argillaceous marls and calcareous clays (Dubar
1962:7). Exposures along Alligator Creek in Charlotte
County include clays, marls, sands, and limestones,
with clays being more common to the west (Dubar
1962:17). A lithological section for central Lee County
shows that the formation is rich in clays, sandy clays,
phospha tic clay, and calcareous clays (Peck et a1.
1979:332), but depth of the units (most below ap-



Table 4. Distribution of Pottery Categories (defined by paste and decoration) by Site Number (row percentages based on sherd counts and weights).

U) ,,;
,,; ", ", " .;

"
", ,,; 0 ,,;"

.; ,,; ,.\oi " ,,; " ", ",

" ,,; c;:; ", U)_

'" c=: ", .; " ,,; " .;
" U)

... c;:; ,,; '; .; c=: " ",
~1i ~", '; U) ,,;

o '"" '; "", ,.\oi " '0 " c;:; ", .; .; c;:;"",,; " c;:; e ~ " c;:; c=: " 0 c=: ""- =~ c;:; ~ c;:; '" "I:>.c;:; ", ", .s c;:; '" ~ ~ -;Site 8.; ", U) " '" '" '" f-< U) 8 l3 ~ ~ U) "'" ~ ~
... ,.\oi

~ "" " '0 Q~~
,,; U ,.\oi G U) " " 0 ~ " 0

~ ~Number G "'" ..c::; 0 0

" ", - '" ::§ ~ 8 bO
bO '" '" f-<U 0 ..c::;_ U) S '" :; ]0 Qi ~ ~ '"", o til S ~

",

" ~
U) ~ '"~

I:>. - ,,; 0 '" G 0 "",0 ,,;
10 ...:; til Vi - ,,; 0 f-< Qi G 0 c;:: 0 I:>. ,,; .~ '"Qi Vi " f-<

" til U 0 " ::!: ,~til

"'" 0 I:>. ::!:"'" 0 I:>. ...
til "

64 2 11 I' 1
8CH38 81% 3% 14% 0 0 0 0 0 0 0 0 0 0 1% 0 1% 0 0 0 0 0 79

72% 4% 16% 2% 6%

1098 202 100 9 6b 2 4 3 1<
8LL51 77% 14% 7% 1% 0 0 0 0 0 0 0 0 <1% 0 0 0 <1% <1% <1% 0 <1% 1425

80% 12% 6% <1% <1% <1% <1% <1% <1%

226 237d 20 2 20 36 6 4' 21 1 8 3 28
8LL32 40% 42% 3.5% <1% 3.5% 0 0 0 6% 0 1% 0 1% <1% <1% 1% 0 0 1% 0 <1% 567

30% 50% 3% <1% 3% 10% 1% 0.5% 0.5% <1% 1.5% 1% 0.5%

1239 85 135 2 3 1 49h 11 11 Ii 13
8LL722 80% 6% 9% <1% <1% 0 0 0 <1% 3% 1% 0 <1% <1% 0 1% 0 0 0 0 0 1541

78% 6% 8% <1% <1% <1% 6% 1% <1% <1% 1%

1 1 2k

8CH1 25% 0 0 25% 0 0 0 0 0 0 0 0 50% 0 0 0 0 0 0 0 0 4
7% 82% 11%

5
8CH9 100% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

100%

18 1 4 1 1
8CH10 72% 0 4% 0 0 0 0 0 0 0 0 0 0 0 0 16% 0 0 4% 4% 0 25

67% 1% 16% 12% 4%

75 4 6 35 12 38 11
8CH16 41% 2% 3% 19% 0 7% 21% 6% 0 0 0 0 0 0 0 0 0 0 0 0 0 181

35% 2% 2% 18% 11% 24% 8%

3
8CH37 100% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3. 100%

1
8CH44 100% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

100%

2
8CH48 100% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

100%



Table 4. Distribution of Pottery Categories, continued.

'" l:i
l:i 'tl = .;

'tl 'tl l:i 0 '".; l:i "" '" l:i '" 'tl 'tl
'" c E: 'tl .~ "'-~ E: c .; " ~ .; 'tl

~ '" 'tl
.; '" ~'tl

.; l:i '" l:i = '"'" '" '0 "'tl .; '" o co'" .; .l:l'tl "" '" E: 'tl .; E:""c E: E: ~ '" ~ '" '" =~ E: '" E: 'v ",Cl.

'" E: u '" '" 'tl 0 ""- " .= E: ~ ~ "01Site ~3 'tl '" "" ~ co co co E-- '"
'tl II l'S ~ ~ ] '"

co
co ~ ~ "" ~ '" '0 '0= l:i U "" 5 '" '" '" 0 '" 0 "" Oll '" 0 =05 0 'tlNumber ";'Cl. U .l:l 0 '" :; ~ ~ :E lj II l:i Oll " " '" '" E--0

.l:l_
'" II II 'tl co Qj '" co " "'tl

~
Cl. -. ~'" c 0 ~ co 5 0 ]0 =0 l:i 2 l'S ~ co '" '" col:i '" - c 0 E-- Qj 5 0 co c:: ~ 0 Cl. c

:E~co Qj '" til = E-- 0 '"'" = " '" U 0 Cl.= 0 Cl. "'" "
1 1

8LL2 50% 0 50% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
45% 55%

19 3 2
8LL33 79% 13% 8% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24

86% 10% 3%

13 1 2 1 1
8LL44 72% 6% 11% 0 0 0 0 0 0 0 0 0 0 0 0 0 6% 0 6% 0 0 18

76% 6% 2% 10% 6%

1 9 15
8LL55 0 4% 0 36% 0 0 0 0 0 0 0 0 0 0 0 60% 0 0 0 0 0 25

4% 14% 82%

63 12 12 6 31 6m 1"
8LL81 61% 11.5% 0 11.5% 6% 0 0 0 0 0 0 3% 0 0 6% 1% 0 0 0 0 0 103

64% 11% 10% 6% 2% 7% 1%

Total 2828 547 278 70 29 12 38 11 37 49 17 3 14 4 7 42 3 4 8 1 3 4005

'SPCB sherd with possible incising.
b2 possible Ft. Drum Incised; 2 plain sherds with punctated or ticked lips (see Figure 12); I sherd with unidentified possible textured surface; and I sherd with undiagnostic, perhaps unintentional

incising.
'Weeden Island Incised (see Figure 12).
d l worked Belle Glade Plain sherd (see Figure II).
"I Crooked River Complicated Stamped and 3 unidentified incised sherds (see Figure II).
IRuskin Linear Punctated (see Figure 11).
sl check stamped and I plain podal base fragment (see Figure II).
h2 Glades Tooled on SPCB paste.
~I Safety Harbor Incised and I strap handle fragment (see Figure 9).
IUnidentified incised and puncta ted sherd (see Figure 9).
k l Safety harbor Incised and 1 unidentified punctated sherd.
i l Goodland Red.
m2 with ticked lips.
"Pinellas Incised?
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proximately 6 m below surface) indicates general in
accessibility. Sandy clays may, however, be accessible
in exposures along much of the Caloosahatchee River,
as indicated by the Glades and Hendry county ex
posures. The Tamiami Formation also underlies near
ly all of Collier County and is exposed at or near
surface in southern and eastern parts of the county
(McCoy 1962:12).

The flat topography of the study area (Cooke 1939;
Parker and Cooke 1944) is such that access to geologi
cal clay resources is restricted to exposures offered by
river and stream cuts or other drainage features. Prin
cipal drainage includes the Myakka and Peace rivers,
Shell and Horne creeks in Charlotte County, and the
Caloosahatchee River and its tributaries in Lee County
(Dubar 1958:19-22). Rivers, creeks, and streams in
Collier County are restricted to the coastal margin
(Leighty et al. 1954:5-6; McCoy 1962:8).

Soils

I also consulted Soil Conservation Service (USDA)
soil surveys for Charlotte (Henderson 1984a), Lee
(Henderson 1984b), and Collier (Leighty et al. 1954)
counties to document the nature and distribution of
potential ceramic resources in the study area. Modern
land use patterns may have altered the characteristics
of the soils, but the soil survey descriptions may offer
some useful indications of the current or recent dis
tribution of potential clayey soils.

The soils in the study area were formed mainly from
sandy and clayey marine sediments (Henderson
1984a:99,1984b:99). In studies of the ceramic environ
ment, potentially usable clay resources are defined as
moderately fine-textured or loamy soils (clay loam,
sandy clay loam, silty clay loam) and fine-textured or
clayey soils (sandy clays, silty clay, clay) (USDA
1951:213). Loamy subsoils in the study area range in
texture from loamy sand to fine sandy loam to sandy
clay loam according to descriptions of USDA texture
(Table 14 in Henderson 1984a:150-156, 1984b:150-156;
Table 2 in Leighty et al. 1954:14-15). Sandy clay loam
texture (SCL) is the only category likely to represent
potential clay resources within this study area. Muck
soils are also of interest because muck deposits have
been postulated as sources for some Florida pottery
(see Espenshade 1983).

Charlotte and Lee Counties. Twenty-seven of the 63
soil types described for Lee and Charlotte counties
have loamy subsoils that include SCL textures and/or
exhibit greater than 10% of clay-sized particles (Tables
14,15, and 18 in Henderson 1984a:150-161, 167-172).
The soil survey tables indicate that the SCL horizons
average about 50 cm in thickness and occur primarily
below 0.5 to 1.25 m below ground surface. Text
descriptions (Henderson 1984a:15-48, 1984b:13-47) in
dicate, however, that only 11 will consistently exhibit
SCL subsoils. These eleven soils (summarized in
Table 5) account for 12.1 % and 23.6% of the land area
in Lee and Charlotte counties, respectively, and all but
one are components of the predominant soil associa
tions in these counties.
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Soil associations with SCL subsoils are restricted to
ones described for the "Flatwoods and Sloughs" and
"Swamps, Marshes, and Sloughs" physiographic
zones (Henderson 1984a:5-11, 1984b:5-9). One Lee
County Flatwoods and Sloughs association exhibits a
SCL subsoil. The Pineda-Boca-Wabasso association
makes up 15.9% of the land area and occurs most
frequently in the north and northeastern part of the
county (Figure 3). Four Charlotte County Flatwoods
and Sloughs associations exhibit SCL subsoils: Hallan
dale-Wabasso-Boca, Wabasso-Pineda-Boca, Heights
Felda-Oldsmar, and Wabasso-Isles-Boca. These asso
ciations comprise 1.5%, 28.0%, 2.2%, and 3.9%, respec
tively, of the land area in Charlotte County. The first
three associations occur in the east-central part of the
county, and the last occurs in the northwestern part of
the county (Figure 4).

The "Swamps, Marshes, and Sloughs" soil associa
tions with a SCL subsoil include the Isles-Boca-Pom
pano association in southeastern Lee County; and the
Chobee-Felda-Pineda association which occurs in
sloughs and depressions throughout Charlotte Coun
ty. These associations make up only 8.5% and 3.0% of
the land area in Lee and Charlotte counties, respective
ly.

From examination of soil survey information for
these associations it appears that clay resource oppor
tunities, when present, will be characterized by a
sandy clay loam texture, with 10-30% clay-sized par
ticles and will be restricted primarily to thin strata
below 0.5-1.0 m below ground surface. In addition,
kaolinite will generally be the predominant mineral in
the clay-sized fine fraction of the sandy clay loam
horizons (Henderson 1984a:167-172). In Lee County,
such soils are limited in occurrence and will be found
most frequently in the north, northeastern, and
southeastern parts of the county. Charlotte County
has much larger areas with potential sandy clay loam
resources including large areas in the central-eastern
part of the county extending the entire length of the
county.

Seven muck soils are also described for Charlotte
and Lee counties. Descriptions of these are included
in Table 6. Three are described as Swamp, Marshes,
and Sloughs soil types, and four are soils of the Tidal
areas and Barrier Islands (Henderson 1984a:9-13,
1984b:8-12). The three muck soils in the Swamps and
Sloughs make up 0.1 % and 1.7% of the land area in Lee
and Charlotte counties, respectively, but only one
(Chobee Muck) is listed as having a sandy clay loam
subsoil (Table 6). Muck soils in the Tidal areas and
Barrier Islands account for 6.2% and 5.8% of the land
area in Lee and Charlotte counties, respectively. Only
one of the four (Isles Muck) is listed as sometimes
having a sandy clay loam subsoil but the written
description does not specify sandy clay loam subsoil
texture (Henderson 1984a:40; 1984b:37-38). The clay
mineralogy of the fine fraction of muck soils is charac
terized generally by the abundance of montmoril
lonite (Table 18 in Henderson 1984a:167-172). Written
and table descriptions indicate, however, that muck
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Table 5. Soils with Sandy Clay Loam Subsoils of Lee and Charlotte Counties.

~~ '"... ~~ '" 8 '" ... '"
."

o..c:: = o 8 ol> ~ s:: >.6 0
:~ '"

_ IJ

X ~

_ IJ

= '" ~ 82 .~ NSoil Symbol '" s:: "'~ ~ .. ~"'- '" .. 0 :a s:: ~ 8 c= .~ "'1::f-< 0 '" '" ~ ~ '0 ~:Soil Name
..c:: '"

IJ oU '" Ul UN o 0..( ..c:: ..
U~ ::E '" ~~ ~~

..
% Acreage - IJ ~ -"I:: ~ ;> ~ :.: 001"" .. 0"'''I:: Ul e-= ~ '" ~ ~ ~0= ;> OUl ;> ~ ~

Ul

FLATWOODS AND SLOUGHS

12 0-20 0.1 5.8 72.1 18.8 1.0 2.2 12 7 81
Felda Fine Sand 20-28 0.3 4.6 70.5 21.9 1.1 1.6
0.9 Lee County 0-22 FS 1-3 28-56 0.2 5.0 69.7 19.0 1.6 4.5
1.7 Charlotte County 22-38 SL, FSL, SCL 13-30 56-96 0.4 3.8 53.8 24.2 10.3 7.5

38-80 S,FS,15 1-10 96-152 0.1 4.8 65.6 18.6 2.9 8.0 37 9 54
152-168 0.2 4.2 65.2 20.0 2.6 7.8
168-203 0.4 9.1 66.5 15.7 1.7 6.6 74 4 22

35 0-15 3.8 37.6 44.5 13.0 0.7 0.4 0 12 88
Wabasso Sand 0-24 S <5

15-43 2.9 31.1 48.6 15.6 1.4 0.4
2.0 Lee County 24-28 S, FS,LS 1-12

43-61 2.7 31.8 48.3 15.5 1.4 0.3
10.7 Charlotte County

28-62 SL, FSL, SCL 12-30
61-71 2.9 27.7 48.0 16.8 2.5 2.1 0 16 55

62-80 S, FS, LS 2-12 71-91 2.2 24.8 31.0 13.2 3.0 25.8 0 50 16
91-157 3.4 28.2 33.6 11.6 2.2 21.0
157-203 0.5 8.5 68.1 8.5 1.4 13.0 0 45 9

45 0-8 SL 3-12
Copeland Sandy 8-20 SL,FSL,SCL 15-30
Loam 20-28 Marl 10-18
1.3 Lee County 28 Weathered
0.5 Charlotte County Bedrock

50 0-34 S 1-3
Oldsmar Fine Sand 34-49 FS 1-3
0.8 Lee County 49-60 SL, FSL, SCL 15-35
0.1 Charlotte County 60 Unweathered

Bedrock

63 0-17 FS 1-3
Malabar Fine Sand 17-37 S, FS 1-5
1.2 Lee County 37-49 S, FS 1-3
6.1 Charlotte County 49-68 FSL, SCL 15-30

68-80 S, FS 1-3

SWAMPS, MARSHES, AND SLOUGHS

78 0-4 Muck
ChobeeMuck 4-16 LFS 0-15
<0.1 Lee County 16-53 SL, FSL, SCL 10-30
1.0 Charlotte County 53-80 FS, LS 0-15

38 0-6 FS 1-2
Isles Fine Sand 6-33 S,FS 2-3
<0.1 Lee County 33-51 FSL,SCL 15-23
0.6 Charlotte Cou nty 51 Unweathered

Bedrock

49
0-35 FS 1-3

Felda Fine Sand
35-52 SL, FSL, SCL 13-30

2.4 Lee County
2.4 Charlotte County

52-80 S, FS, 15 1-10

74 0-3 FS 1-2
Boca Fine Sand 3-33 FS 1-2
1.6 Lee County 33-38 FSL, SCL 15-25
0.2 Charlotte County 38 Unweathered

Bedrock

77 0-27 FS 1-3
Pineda Fine Sand 27-52 FSL, SCL 17-35
1.6 Lee County 52 Unweathered
0.2 Charlotte County Bedrock

soils generally will not contain enough clay-sized par
ticles to be considered a potentially usable clay
resource.

Collier County. The soils in Collier County (Figure
5) are divided into deep sands, shallow sands over

limestone and marl, marls and sandy marls, mixed
soils, and "miscellaneous land types" (Leighty et al.
1954:12-15). Of these soils, only the shallow sands and
sandy marls have loamy subsoils with fine sandy clay
loam textures (Table 7). Sandy clay loam subsoils
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Table 6. Muck Soils of Lee and Charlotte Counties.
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15 0-5 Muck 0-13
Estero Muck 5-13 FS,S 1-6 13-21 1.9 20.5 58.7 12.9 0 6.0 61 17 23
1.2 Lee County 13-33 FS,S 2-7 21-33 2.6 20.1 60.5 12.2 2.8 1.8
1.2 Charlotte Cou nty 33-55 FS,S 2-7 33-49 2.3 21.6 61.7 11.0 2.5 0.9

55-80 FS,S 1-4 49-84 2.4 19.4 60.6 11.2 5.7 0.7
84-99 2.2 18.9 62.8 10.7 3.0 2.4 14 18 32
99-109 2.6 19.8 62.1 10.0 3.1 2.4
109-140 2.3 19.9 65.1 9.7 1.8 1.2 4 15 39

16 0-9 MFS 1-3 0-10
Peckish Mucky Fine 9-36 S,FS 1-5 10-15
Sand 36-48 S,FS 2-8 15-23
2.4 Lee County 48-61 S,FS 1-4 23-31 2.2 17.8 65.5 9.5 1.1 3.9 48 11 23
2.0 Charlotte Cou nty 31-64 2.1 17.4 65.7 10.3 1.8 2.7

64-91 2.0 18.4 66.2 9.4 1.6 2.4
91-109 1.9 16.4 66.8 9.1 0.1 5.7 0 17 50
109-122 2.1 18.7 66.9 7.9 0.8 3.6
122-155 1.6 12.7 72.8 9.8 1.7 1.4 0 18 55

19 0-29 Muck 0-2
Gator Muck 29-34 FS 2-7
0.1 Lee County 34-80 FS - FSL 3-12
0.5 Charlotte County

20 0-53 Muck 0-20
Terra Ceia Muck 53-80 S, FS, LS 2-10 20-89
<0.1 Lee County 89-112
0.2 Charlotte County 112-135

135-142 1.4 10.2 57.3 9.4 19.1 2.7 76 2 22
142-150 1.2 12.9 70.8 11.6 2.3 1.2
150-160 1.1 12.4 61.5 11.4 4.6 9.0 90 2 8
160-180 1.0 11.0 55.1 10.7 5.9 16.3
180-203 0.9 9.9 56.2 13.9 5.5 13.6 92 0 8

23 0-12 Muck 0-1 0-5
Wulfert Muck 12-36 Muck 1-5 5-30
2.1 Lee County 36-80 S, FS 2-5 30-91
1.5 Charlotte County 91-152 0.5 4.4 79.3 5.5 8.1 2.2 73 15 12

56 0-5 Muck 0-1 0-10
Isles Muck 5-11 S, FS,MFS 1-2 10-25 3.3 15.8 61.4 16.3 0.2 3.0 9 8 75
0.5 Lee County 11-39 S, FS 2-4 25-96 2.9 14.5 62.0 13.2 3.6 3.8
1.1 Charlotte Cou nty 39-47 FSL, SCL 15-22 96-117 3.0 12.1 54.3 12.4 3.0 15.2 25 38 8

47 Unweathered
Bedrock

78 0-4 Muck
ChobeeMuck 4-16 LFS 0-15
<0.1 Lee County 16-53 SL, FSL, SCL 10-30
1.0 Charlotte Cou nty 53-80 FS, LS 0-15

occur between 25-50 cm below surface or between
50-100 cm below surface. The applicable shallow
sandy soils (Table 7) make up 7.5% of the land area of
the county. The soil maps show that such subsoils
may be found throughout the county but in isolated
patches associated with drainage features (sloughs,
marshes) (Leighty et al. 1954). Some are restricted to
the Flatlands physiographic area in the northwest to
northeast part of the county, while others occur mainly
in the Big Cypress Swamp physiographic area (Figure
5).

Mucky soils are listed as "miscellaneous land types"
(see Table 7). Miscellaneous land types occur primari-

ly in the Big Cypress Swamp and Southwest Coast/
Ten Thousand Island physiographic regions (Leighty
et al. 1954). Data on particle size and proportion are
not available for evaluating their suitability as pos
sible ceramic resources, however.

Sample Clay Analyses

Clayey soil samples from the southwest Florida
region were examined to gain a first-hand under
standing of the nature and variability of some of the
area's clay resources, and for comparison with the
southwest Florida pottery samples. I looked at physi
cal properties such as particle size and proportion,
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Figure 5. Physiographic regions in Collier County and location of sample clay collection
sites (numbers 1-8 represent soil map unit numbers specified by Leighty et al. 1954).

texture, plasticity, workability, shrinkage, and firing
behavior. Knowing how these properties vary per
mits identification of difficulties or constraints that
could affect pottery manufacture. All analyses were
carried out in the Florida Museum of Natural History
Ceramic Technology Laboratory.

Description of Samples. Sixteen soil/sediment sam
ples are considered in this investigation. William
Marquardt and I collected eleven Lee County samples
and one Charlotte County sample, and John Beriault
collected five Collier County samples. We collected
these samples through bucket auger testing and/or
from exposures resulting from construction, excava
tion, or creeks or streams. The collected samples were
assigned numbers with a prefix consisting of the ab
breviated county name (e.g., LLl, the first sample col
lected from Lee County). The Lee County sampling
areas were chosen for their proximity to particular
archaeological sites or to sample particular soil series
and reported clay deposits. Samples were collected if
they appeared to exhibit some degree of plasticity.
Lee County samples were collected from Useppa Is-

land, Cayo Costa, Josslyn Island, Little Pine Island,
Pine Island, and inland Lee County along Hickey
Creek. Charlotte County is represented by a single
sample collected from Catfish Creek.in Charlotte Har
bor, and northwestern Collier County is represented
by five samples. Beriault collected most of the Collier
County samples from spoil piles, so the original con
text of these samples is somewhat questionable.

Information pertaining to context of collection,
form, thickness and extent of the deposits, charac
teristics in situ (e.g., sandiness or stickiness) and other
details were recorded for each sample (Appendix D).
Figures 3, 4, and 5 show the approximate collection
sites for these samples. Most of the samples collected
can be related to particular soil types (especially
mucky soils) or geological formations; this is sum
marized in Table 8.

Particle Size/proportion, Texture and Aplastic Composi
tion. Portions of each sample were sieved for meas
urement of particle size and proportion of the aplastic
constituents. Samples were first air-dried (the Collier
County samples were already dry when sent to the
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Table 7. Collier County Soils with Sandy Clay
Loam Subsoils and Muck Soils.

~~ <I...
o..c:: ::l- '" 'l:iSoil Symbol <I 0:= <I

Soil Name
ll:li::. Eo-<..c:: <I -<% Acreage, Map Unit # - '""" .. Cl
<It:

'"Cl ::I ;>

'"
SHALLOW SANDS AND MARLS

Flatlands Physiographic Area

Copeland Fine Sand (Cc) 0-16 FS
0.2% (1 a, 2a, 4, S) 16-22 FSCL

22+ Limestone or Marl

Felda Fine Sand (Fa) 0-18 FS
0.7% (1 a, 2a, 4, 5) 18-30 FSCL

30-48 FSCL with limestone
concretions

Suniland Fine Sand (Sc) 0-10 FS
1.9% (1 a, 2a, 3, 4) 10-18 FS

18-22 FSL
22-36 FSCL

36-48+ FSCL with limestone
concretions

Big Cypress Swamp Physiographic Area

Broward Fine Sand (Bc) 0-10 FS
2.1% (3, 4a

, 5) 6-10 FSCL
12-24 Limestone

Matmon Loamy Fine Sand (Mc) 0-8 LFS
0.8% (3, 4a

) 8-14 FSCL
14+ Limestone or Marl

Tucker Marl (Tb) 0-16 CLMarl
0.7% (1,2, 4a, Sa) 16+ Limestone

All Physiographic Areas

Keri Fine Sand (Kb) 0-12 FS
1.8% (1, 2, 3, 4, 7, 8) 12-16 FS

16-26 CLMarl
26-48 FS
48+ Limestone

MISCELLANEOUS LAND TYPES

Big Cypress Swamp Physiographic Area

Cypress Swamp (Cf) 0-3 Mucky FS to Peaty
18.6% 0,2,3,4,5,6,7,8) Muck to Peat

3+ FS

Flatlands Physiographic Area

Fresh Water Marsh (Fb) 0-12 FS
4.1% (la, 2a, 3,4,5,6) 15-30 FS

36-48 Calcereous Clayey
Marl or Limestone

Southwest Coast and Ten Thousand Islands

Mangrove Swamp (Mb) upper Peat
6.4% (3,7,8) lower FS or Marl or

Limestone

Tidal Marsh (Ta) upper FS to Muck or Peat
2.8% (3,7,8) lower Sands

a indicates the map unit number or numbers in which these soil types
appear to occur most frequently (see Figure 5).

lab) and crushed with a mallet. The sieving process
involved soaking 100 g quantities of dry crushed
samples in water for a few days, then washing each
through a graduated series of U.S.A. Standard Testing
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Sieves. Once dried, the captured sediments were
weighed and bagged. Table 9 lists the results of siev
ing.

The 16 samples represent four textural classes on the
basis of the relative proportions of clay, silt, and sand
particle sizes, as defined in the Soil Survey Manual
(USDA 1951:209). The textural categories consist of
sandy loam (n=l); silt to silty loam (n=8); silty clay to silty
loam (n=2); and clay to silty clay (n=5). The predom
inant Wentworth size category (in terms of relative
weight of the sieved sediments; see Table 9) in each
textural categories includes: granule (#5) in the sandy
loam sample; fine (#120) in the silt to silty loam
samples; and silt to clay (i.e., the "fine fraction", or the
portion of sediments that passed through the finest
sieve [#325]) in the silty clay to silty loam and clay to
silty clay samples.

The aplastic composition of the "coarse fraction"
(i.e., all sediments except those that passed through
the finest sieve [#325]) of soil!sediment samples was
determined through microscopic examination (70X) of
the sieved sediments. Aplastic composition is re
corded in Table 10. The samples are characterized by
a variety of aplastics including quartz, shell and/or
limestone, plant remains, clay lumps, phosphate
lumps, and acicular inclusions. The clay lumps prob
ably resulted from lack of thorough hydration of the
samples prior to sieving.

Glassy-looking acicular inclusions, resembling
sponge spicules, were rare to occasional constituents
of nine of the sixteen samples (Table 10) in the sedi
ments captured by very fine (#170 and #230) and silt
(#325) sieves. Using a petrographic microscope, most
of the acicular inclusions were identified as a car
bonate mineral, probably fragmented aragonite (listed
as Ca spicules in Table 10). Other acicular inclusions
were composed of silica and probably represent
sponge spicules (listed as Si spicules in Table 10).

Plasticity and Handling Characteristics. Plasticity is
the property of clays that allows them to be formed
under pressure when water is added and to retain
form when pressure is relaxed and water is evap
orated (Rice 1987:58). Observations of plasticity and
handling characteristics were subjectively noted for
eight of the sixteen samples. Seven Lee County
samples and one Collier County sample were ex
cluded from these observations due to excessive quan
tities of silt and coarser aplastics; these samples did
not possess sufficient plasticity to form test bars for
further analysis.

The eight remaining samples ranged from "mod
erately plastic" or somewhat "lean" or "short" (n=4) to
"very plastic" or "fat" (n=4) (Table 11). The "moderate
ly plastic to lean" samples include the silty clay to silty
loam samples and one with clay to silty clay texture.
In these samples cracks formed easily when working
the clay prior to formation of test bars, but not severely
enough to preclude successful formation of test bars.
All "very plastic" samples have clay to silty clay tex
tures. Fewer cracks formed in these samples during
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Table 8. Relationship between Clay/Soil Samples and Soil Types.

Sample
Location/County Soil Namel Soil Association Soil Survey Texture

Textural
Number Catejtorya

LLl Useppa Island Kesson fi ne sand sandy loam
ILee County Wulfert/Kesson/Captiva

LL2 Useppa Island St. Augustine sand silty loam 2
Lee County Wulfert/Kesson/Captiva

LL3
Useppa Island Wulfert muck silt to silty loam

2Lee County Wulfert/Kesson/Captiva

LL4
Cayo Costa Wulfert muck silt to silty loam

2Lee County Canaveral/Captiva/Kesson

LL5
Josslyn Island Wulfert muck silty loam

2Lee County Wulfert/Kesson/Captiva

LL6 Josslyn Island Wulfert muck silty clay loam to silty loam
3Lee County Wulfert/Kesson/Captiva

LL7
Little Pine Island Estero muck silty loam

2Lee County Peckish/Estero/Isles

LL8
Pine Island Immokalee sand silt 2
Lee County Immokalee/Myakka

LL9
Hickey Creek Tamiami Formation clay to silty clay 4
inland Lee County

LLlO
Hickey Creek Tamiami Formation clay 4
inland Lee County

CHI
Catfish Creek "lime mud" silty loam 2
Charlotte Harbor

CRI Collier County Caloosahatchee Marl? clay 4

CR2 Collier County unknown clay 4

CR3 Collier County Fort Thompson Formation? clay 4

CR4 Collier County Caloosahatchee Marl? silty clay 3

CRS Collier County Mangrove Swamp soil silty loam 2

"Textural Categories: I = sandy loam
2 = silt to silty loam
3 = silty clay to silty loam
4 = clay to sil ty clay

working than the previous samples, meaning that less
effort or care would be required in forming pottery
vessels from these samples than with the previous
samples.

Test bars were made directly from undried inland
Lee County samples with minimal processing. They
were made by rolling a ball of clay into a short rope
and pressing it into a 6 x I x 3;8 inch plastic template
or mold. The completely dried samples of these clays
(used in sieving for particle size data) became rock
hard and would require much effort to crush fine
enough to achieve even paste consistency in paste
preparation. Large fossil, limestone, and phosphate
inclusions were picked out by hand from LL9 to even
the consistency of the paste prior to formation of test
bars. In addition, it was necessary to air-dry this
sample for a few days because its in situ condition was
too wet to be workable. Conversely, I had to add some
water to LLIO to reduce stiffness and increase
workability. Occasional large shells or roots were
handpicked from the other samples prior to working.

Sample CHI, a silt to silty loam sample, was sub
jected to more extensive processing. This sample ap
peared to be very plastic and fine-textured in situ, but
proved difficult to sample without also collecting the
surrounding silt and shell. I believe that this sample
represents "lime mud," a natural accumulation of sedi
ments in shallow water, derived from the growth of
algae. This sample was levigated to remove excessive

quantities of shells and fine quartz sand and to ap
proximate what may be considered a clean or uncon
taminated sample. Levigation involves mixing the
sample with water and allowing the coarser particles
to wash and settle out of the finer suspension. Excess
water was decanted off this finer fraction and a test bar
was molded when sufficient water was removed.
Nearly 80% by dry weight of the material was re
moved.

The Collier County samples, which were already
dry when sent to the lab, were crushed with a mallet
and sieved through a #25 sieve (coarse particle size,
according to the Wentworth Scale) to eliminate coarse
and larger particles and to achieve a fairly uniform
particle size. Two samples (CRI and CR3) were rock
hard and required more effort to crush than the other
samples. It is likely that the wet, in situ condition
would require less effort in paste preparation than
dried samples.

All dried samples were prepared for making test
bars by adding water to two hundred-gram quantities
of each sample. Water was added until plastic, work
able masses were achieved. Each sample was then
aged for five days in sealed plastic bags to activate any
bacteria that might be present in the samples because
bacterial action tends to increase plasticity. One sam
ple did have a very unpleasant odor after aging, indic
ating the presence of bacteria, but no changes in han
dling characteristics were noted in it or any of the
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Table 9. Sieving Results.
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> Granule Very Coarse Medium Fine Very Fine Silt Silt-Clay
Textural Sample Coarse

Category' Number
4.0mm 2.0mm 1.0mm 0.5mm 0.25mm 0.125 mm 0.09mm 0.063mm 0.045mm <0.045 mm

#5 #10 #18 #35 #60 #120 #170 #230 #325

1
LLl 23.8g 17.5g 10.8g 7.7g 6.7g 19.9g 6.2g 0.7g 0.2g 2.8g

96.3gb 25% 18% 11% 8% 7% 21% 6% 1% <1% 3%

LL2 20.0g 1.9g 1.6g 6.0g 49.2g 14.7g 2.0g 0.3g 0.2g 1.5g
97.4g 20% 2% 2% 6% 50% 15% 2% <1% <1% 2%

LL3 2.7g 2.1g 1.9g 2.4g 1O.2g 49.1g 14.8g 2.8g 2.0g 6.1g
94.1g 3% 2% 2% 3% 11% 52% 16% 3% 2% 6%

LU 0.8g 0.3g 0.7g 1.7g 15.8g 65.8g 3.7g 0.5g 1.5g 5.8g
96.6g 1% <1% 1% 2% 16% 68% 4% <1% 2% 6%

LL5 9.9g 3.9g 4.4g 5.9g 7.0g 24.1g 13.7g 2.5g 1.6g 22.5g
2 95.5g 10% 4% 5% 6% 7% 25% 14% 3% 2% 24%

LL7 0.6g l.4g 2.2g 4.3g 12.5g 46.2g 1O.7g 2.2g 0.7g 10.4g
91.2g 1% 1% 2% 5% 14% 51% 12% 2% 1% 11%

LL8
0 0 0

LOg 1.8g 75.1g 14.5g 0.3g
0

5.4g
98.1g 1% 2% 77% 15% <1% 5%

CHI 2.4g 5.1g 6.6g 7.1g 6.3g 48.3g 13.4g 0.9g O.4g 6.5g
97.0g 2% 5% 7% 7% 6% 50% 14% 1% <1% 7%

CRS
0

0.2g 3.5g 4.1g 12.2g 56.7g 4.6g 1.9g l.4g 14.5g
99.1g <1% 4% 4% 12% 57% 5% 2% 1% 15%

LL6 4.9g 2.9g 2.9g 3.2g 19.1g 4.1g 13.0g 4.5g 5.9g 33.1g
93.6g 5% 3% 3% 3% 20% 4% 14% 5% 6% 35%

3
CR4

0 0 0
0.2g 9.5g 30.6g 11.0g 6.7g 4.8g 35.3g

98.1g <1% 10% 31% 11% 7% 5% 36%

LL9 7.9g 3.0g 2.1g 4.3g 8.7g 7.1g 1.7g 0.3g 0.3g 63.0g
98.4g 8% 3% 2% 4% 9% 7% 2% <1% <1% 64%

LLlO
0

0.2g 0.3g 0.8g 1.6g 3.3g 2.2g 0.6g l.4g 87.8g
98.2g <1% <1% 1% 2% 3% 2% 1% 1% 89%

4 CR1
0

0.2g O.4g 0.5g 1.8g 4.1g 2.6g 1.6g 3.2g 81.0g
95.4g <1% <1% 1% 2% 4% 3% 2% 3% 85%

CR2
0 0

O.lg l.4g 6.8g 14.0g 1.6g 0.3g 0.3g 73.4g
97.9g <1% 1% 7% 14% 2% <1% <1% 75%

CR3
0 0

0.2g O.4g 0.8g 2.1g 1.9g 1.2g 1.6g 88.8g
97.0g <1% <1% 1% 2% 2% 1% 2% 92%

"Textural Categories: 1 = sandy loam
2 = silt to silty loam
3 = silty clay to silty loam
4 = clay to silty clay

J>weights under sample numbers are total weights recovered after seiving.

other samples. All samples were wedged and
kneaded immediately prior to the formation of the test
bars.

Plasticity and Drying Behavior. Water of Plasticity
is a somewhat more accurate measure of plasticity,
calculated using wet and dry weights of clay test bars
or tiles (Rice 1987:62). Each bar was weighed on a
digital balance immediately after being formed to ob
tain wet weights, and then marked with 10 cm distan
ces for measurement of Linear Drying Shrinkage (Rice
1987:71).

Air-drying of the samples was slow and controlled
to reduce risk of warping and cracking. The wet test
bars were covered with paper toweling for the first few
days of drying, so that direct exposure to air while the

bars were very wet was limited. In addition, bars or
tiles were turned over daily to allow even exposure on
both sides. With these precautions, no appreciable
warping occurred and no cracks formed during dry
ing. After the tiles had air-dried thoroughly (a few
weeks), they were reweighed and the marked distan
ces remeasured. Water of Plasticity (WP) was calcu
lated by the formula:

WP wettesttile weight - dry test tile weight 100
dry testtileweight x

Water of Plasticity ranged from a low of 24% to a
high of 60% (see Table 11). Clay to silty clay samples
generally showed the highest values.

Linear Drying Shrinkage (%LDS) was computed by
the formula:
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Table 10. Aplastic Composition of Clay/Soil
Samples.

Textural Sample
Aplastic ConstituentsCategory" Number

1 LU shellb, quartzb, plant, Ca spicules

LL2
shellb, quartzb, plant, Ca and Si
spicules, uid. rock

LL3 plant, shell, quartzb, Ca spicules

LL4
shell, plant, quartzb, Ca and Si
spicules

2 LL5 shell, plant, quartzb, Ca spicules

LL7 plant, quartzb, shell, Si spicules

LL8 shell, plant, quartzb, concretions

CHI shell, quartzb, plant, Ca spicules

CRS
shell, plant, limestone 7, quartzb,
uid. lumpsb, concretions

LL6 shell, plant, quartzb, Ca spicules
3

CR4 quartzb, plant, clay lumps

LL9 fossils, limestone, phosphate
lumps, plant, quartzb, clay lumps

LUO
quartzb, plant, limestone, clay
lumps, phosphate lumps, fossils

4 shellb, plantb, quartzb, Ca and Si
CR1

spicules

CR2
plant, quartzb, concretions, clay
lumps

CR3 plantb, quartzb, clay lumpsb

"Textural Categories: 1 = sandy loam
2 = silt to silty loam
3 = silty clay to silty loam
4 = clay to silty clay

bprimary constituent(s)

%LDS = length wet -length dry x 100
length wet

Linear Drying Shrinkage ranged from a low of 5.2%
to a high of 14.2% (Table 11). Most of the values fell
between about 8% and 10%. The samples with %LDS
values of less than 10% usually also exhibited the
lowest Water of Plasticity measurements (24% to 35%);
those samples with %LDS values of greater than or
equal to 10% exhibited WP values of greater than 43%.

Firing Behavior. After measurements of WP and
%LDS were recorded, bars were cut into small bri
quettes (approximately 1 by 3/4 inch in size) for firing
experiments. Briquettes were fired to record the firing
behavior of the clays through changes in Munsell color
and coring, Mohs' Scratch Hardness, and relative
strength. In addition, aplastic composition of the fired
briquettes was determined using a binocular micro
scope (70X magnification) for comparison with the
composition of the sieved samples and, later, to that of
the southwest Florida pottery samples.

Briquettes were fired at five different temperature
levels (400°C, SOOoC, 600°C, 700°C, and 800°C) under
oxidizing conditions; each temperature level was
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Table 11. Water of Plasticity and Linear Drying
Shrinkage.

Sample Textural Handlin~ O/OWP %LDS
Number Category" Category

CHI 2 1 60.0 10.6, 10.0

LL6-1 3 1 44.3 10.2,9.0,
-2 44.8 10.7, 10.4

LL9-1 4 2 49.7 14.8,14.8
-2 50.1 13.5,13.9

LUO-1 4 2 38.8 12.2, 12.5
-2 38.7 12.8,12.8

CR1-1 4 2 35.3 8.4, 9.2
-2 35.5 10.0,9.0

CR2-1 4 2 35.0 5.0,5.4
-2 35.3 5.3,5.3

CR3-1 4 2 43.0 9.7, 10.0
-2 43.0 9.8, 10.4

CR4-1 3 1 24.0 8.4,8.0
-2 23.9 7.5,8.4

"Textural Categories: 1 = sandy loam
2 = silt to silty loam
3 = silty clay to silty loam
4 = clay to silty clay

bHandling/plasticity Categories: 1 = moderately plastic to "lean" or
"short"

2 = very plastic or "fat"

maintained for 15 minutes. Pliers were used to break
the briquettes after firing to expose a fresh cross sec
tion for measurement of core color and aplastic com
position and for evaluating changes in relative
strength with firing. Color changes with increasing
temperature of firing are recorded in Table 12.

Five of the samples are white to pale brown or
"buff"-firing (10 YR and 7.5 YR hues) and three are
reddish-firing (5 YR hues) at the 800°C temperature
level. The color of pottery is determined primarily by
the amount of organic materials and iron compounds
present in the clay and firing conditions (duration,
temperature and atmosphere of firing). Pale brown to
white colors can indicate a relatively low percentage
of iron compounds (probably less than 3%; Shepard
1976:150; Rice 1987:335). Thus, these buff-firing clays
are probably lower in iron compounds than the red
firing samples. Other colorants such as calcium car
bonate may contribute to color of fired clays, however,
by suppressing the development of red colors. Cal
cium carbonate is, in fact, present in most of the
sample clays (raw and fired briquettes of all but one
sample effervesced vigorously when tested with HCI),
but its effects are usually evident at higher firing
temperatures (above 800°C [Rice 1987:336]). The sur
face and core of the 800°C briquette of one sample clay
(CR2) changed from red to yellowish brown, indicat
ing possibly the contribution of CaC03 to the color
development of this particular sample clay (see Rice
1987:336).

Surfaces and cores or cross sections of most of the
sample clays turned gray to dark gray after the 400°C
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Table 12. Effects of Increasing Temperature on Color.
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Sample
Unfired 400' C 500' C 600' C 700' C 800' CNumber

Surface
very dk gray very dk gray dk gray It brownish gray It brownish gray very pale brown
10YR 3/1 10YR 3/1 10YR 4/1 IOYR-2.SY 6/2 I OYR-2.SY 6/2 10YR 8/3

LL6
very dk gray black black, dk gray It brownish gray It brownish gray It brownish gray

Core 10YR 3/1 10YR 2/1 10YR 2/1, IOYR-2.SY 6/2 I OYR-2.5Y 6/2 10YR 6/2
2.SY 2/0 IOYR 4/1

It gray to It olive very dk gray, dk very dk gray, dk It brownish gray pale brown pink
Surface gray gray gray to pale brown 10YR 6/3 7.SYR 7/4

SY 6.5/1.5 10YR 3/1, 4/1 10YR 3/1, 4/1 10YR 6/2.5

LL9 It gray to It olive olive gray, dk gray, It It brownish gray pale brown pink
gray grayish brown to brownish gray to to pale brown 10YR 6/3 7.SYR 7/4

Core SY 6.5/1.5 It grayish brown pale brown 10YR 6/2.5
SY 4/2, 2.SY 4/0,
10YR 5.5/2 10YR 6/2.5

Surface
gray very dk gray gray white to It gray pinkish white pin kish white
SY 5.5/1 10YR 3/1 10YRS/1 10YR 7.5/2 7.SYR 8/2 7.SYR 8/2

CHI
black dkgray white to It gray pinkish white pinkish whitegray

Core SY 5.5/1 10YR 2/1 10YR 4/1- 10YR 7.5/2 7.SYR 8/2 7.SYR 8/2
7.SYR 4/0

gray to grayish gray It gray It gray white to It gray white to v. pale

Surface
brown 10YRS/1 10YR 7/2 10YR 7/1.5 10YR 7.5/1.5 brown
SY 5/1- 10YR 8/2.5
2.5Y 5/2

CRI
gray to grayish dk gray, very dk very dk gray black, It gray very dk gray, white to It gray,
brown gray 10YR 3/1 SY 2.5/1, white to It gray white to v. pale

Core SY 5/1- 10YR 4/1, 10YR 7/1.5 2.SY 3/0, brown
2.SY 5/2 2.SY 3/0 10YR 7.5/1.5 SY 7.5/1,

IOYR 8/2.5

It brownish gray It brownish gray pale yellow to It pale yellow very pale brown very pale brown
Surface 10YR 6/2 1OYR-2.SY 6/2 yellowish brown 2.SY 7/4 IOYR7/4 10YR 7/3.5

2.SY 6.5/3
CR4

It brownish gray It brownish gray pale yellow to It pale yellow very pa Ie brown very pale brown
Core 10YR 6/2 10YR 5.5/2,6/2 yellowish brown 2.SY 7/4 10YR 7/4 10YR 7/3.5

2.SY 6.5/3

pale yellow to very dk gray, brown to dk yellowish red reddish yellow to redd ish yellow
yellow black brown, dk brown SYR 5/7 yellowish red SYR 6.5/7

Surface 2.SY 7/5 10YR 3/1, to brown SYR 5.5/6
10YR 2/1 10YR 3/3,

7.SYR 4/4

LUO pale yellow to brown to dk dk grayish brown- dk grayish reddish yellow to reddish yellow
yellow brown, strong brown to dk brown, yellowish yellowish red SYR 6.5/7
2.SY 7/5 brown brown, reddish red SYR 5.5/6

Core 10YR 4/3, yellow to 10YR 4/2,
7.SYRS/6 yellowish red SYR 5/7

10-7.SYR 4/2,
SYR 5.5/6

It yellowish red red red reddish brown to brown to

Surface
brown to olive 2.SYR 5/6 2.SYR 5/7 2.SYR 5/7 red yellowish brown
yellow 2.SYR 5/5 10YR 5.5/3.5
2.SY 6/5

CR2
It yellowish reddish brown, red red reddish brown to reddish brown

Core
brown to olive red 2.SYR 5/7 2.SYR 5/7 red SYR 5/3.5
yellow SYR 4/4, 2.SYRS/S
2.SY 6/5 2.SYR 5/6

grayish brown dk brown to yellowish red redd ish yellow to yellowish red reddish yellow
2.SY 5/2 brown, very dk SYR 5/6 yellowish red SYR 6/7 SYR 6.5/7

Surface gray SYR 5.5/7
7.SYR 4/4,
I OYR 3/1

CR3 grayish brown very dk gray very dk gray black, reddish very dark gray, It yellowish
2.SY 5/2 I OYR 3/1 10YR 3/1 yellow to yellowish red, It brown, reddish

yellowish red, yellowish brown yellow
Core yellow 2.SYR 3/0, 10YR 6/4,

2.SYR 2/0, SYR 617, SYR 6.5/7
SYR 5.5/7, 10YR 6/4
10YR 7/6

firing (Table 12). Complete oxidization of organics
was apparent at temperatures ranging from 500°C to
700°C. Two samples retained significant amounts of
dark coring until late in the firing sequence (Table 12).
Vestiges of coring were still present after the 800°C

firing. This indicates that organic materials were not
completely oxidized by the 800°C firing and may
mean that the two samples are higher in organic
materials than the other samples. Alternatively, there
may be characteristics of the paste (composition
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and/or texture) such that these samples were slower
to give up organics in firing than the other samples
(see discussion in Rice 1987:334-335).

The effects of firing on the relative strength of the
samples were also noted by making subjective obser
vations of the relative ability to resist breakage (how
hard it was to break the briquettes with pliers). In
addition, Mohs' Mineral Hardness Scale was used to
measure scratch hardness of fired briquettes. Mohs'
Hardness was considered to evaluate the effects of
firing on relative strength indirectly in terms of how
well a surface resists abrasion. These observations are
recorded in Table 13.

These data were interpreted to suggest that three
samples (the extremely weak and weak samples (LL6,
CHI, CR2) would not have made serviceable pottery
containers at any temperature of firing. Silt-sized par
ticles probably constitute the largest proportion of silt
to clay-sized particles in the fine fraction. Vessels
made from these sources would surely have collapsed
with minimal handling, and it is doubtful that they
could even have survived an open firing. I believe that
the other samples could have made serviceable pot
tery containers. The amount of quartz sand in CR4 is
excessive, however, and could potentially shorten the
use-life of pottery vessels made using this source. Pot
tery made from the remaining sample clays (LL9,
LLlO, CRl, and CR3) would have made more durable
containers. In fact, several experimental pots were
made from the Hickey Creek source (LLlO) and have
been used successfully in cooking and storage ac
tivities (Robin Brown, personal communication, 1990).

Aplastic composition of the sample clays was also
determined (binocular microscope, 70X) from the fired
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briquettes (800°C) for purposes of comparison with
the pottery samples. The magnification and methods
for rating size and abundance were the same as those
described for characterizing the pottery (see p. 99).
These observations are recorded in Table 14. Petro
graphic examination of a thin section representing
LLlO (600°C briquette) also revealed the presence of
abundant silt to very fine calcite crystals throughout
the clay matrix (Table 14 and Appendix B).

Summary and Conclusions:
The Effective Ceramic Environment

The effective or operational "ceramic environment"
is defined as "the range of ceramic resources that
were/are probably recognized and used by potters,
past and present" (Rice 1987:314). Ethnographic
studies of traditional pottery-making indicate that this
range of resources will most often occur within a
radius of 7 km of a settlement (Arnold 1985:38-50).
This preliminary assessment of clay resources from
southwest Florida indicates that the effective ceramic
environment for the inhabitants of Charlotte Har
bor/Pine Island Sound area archaeological sites may
involve a much broader area. The soil survey descrip
tions indicate that clayey soils or subsoils are not
present in the barrier islands, therefore suitable clay
sources may not be accessible in the immediate
vicinity of some of the archaeological sites.

Calcareous clays, suitable for pottery making, are
provided by some of the region's common geological
formations, in particular the late Miocene Tamiami
Formation. In Charlotte and Lee counties, Tamiami
clays are exposed along rivers and streams, and easy
access to these clays would be restricted to such for-

Table 13. Firing Behavior: Relative Strength and Mohs' Scratch Hardness.

Sample Mohs' Scratch Hardness

Number
Relative Strength Comments

Unfired 400°C SOO°C 600°C 700°C BOO°C

No change in resistance to
CHI <2 <2 <2 <2 <2 <2 Extremely weak breakage with firing; crumbles

to a powder easily.

No change in resistance to

LL6 2 <2 <2 <2 <2 NA Extremely weak
breakage with firing; crumbles
to a powder easily; BOO°C
briquette disintegrated.

No change in resistance to
CR2 <2 <2 <2 <2 <2 <2 Very weak breakage with firing; crumbles

less easily than LL6 and CHI.

CR4 2 3 3 4 4 4 Moderately weak
Slight increase in resistance to
breakage through 400°C.

LL9 <3 4 4 4 4 4 Strong
Slight increase in resistance to
breakage with firing.

Slight increase in resistance to
LLlO 3 3-4 3-4 3-4 4 3-4 Strong breakage with firing; strongest

sample.

CRI 3 4 4 4 4 4 Strong
Slight increase in resistance to
breakage with firing.

CR3 2 <3 <3 3 3-4 3-4 Strong
Slight increase in resistance to
breakage with firing.
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Table 14. Summary Descriptions of Sample Clay "Paste "Characteristics.
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Sample Clay General Paste Characteristics Fired Color-800' C

abundant very fine to fine quartz; occasional to common clay lumps and "buff" colors; 7.5YR hues; pinkish white
CHI shell; occasional spicules; medium to coarse paste texture; silty/sandy

tactual quality

LL6 abundant very fine to fine quartz; common shell and charred remains; "buff" colors; lOYR hues; very pale brown,
rare spicules; medium to coarse paste texture; silty/sandy tactual quality light brownish gray

common fine to coarse quartz; common medium to coarse black "buff" colors; 7.5YR hues; pink
LL9 (phosphate) lumps and limestone/fossils; rare clay lumps; medium

paste texture; gritty tactual quality

occasional very fine to fine quartz; rare medium to coarse quartz; "reddish" colors; 5YR hues; reddish yellow
occasional black (phosphate) and white (limestone) lumps and clay

LLlO lumps; fine paste texture; chalky/sandy tactual quality

(abundant very fine- to silt-sized calcite crystals observed in thin section)

CRI
occasional very fine sized to medium sized quartz; common shell, "buff" colors; lOYR and 5Y hues; white to
whitish clay or limestone lumps; fine paste texture; chalky tactual quality very pale brown; white to light gray

common fine to coarse quartz; occasional clay lumps and ferruginous "reddish" colors; 5YR and lOYR hues;
CR2 lumps or stains; fine paste texture; chalky tactual quality reddish brown and brown to yellowish

brown

CR3
occasional very fine to fine quartz; rare medium quartz; occasional fine "reddish" colors; 5YR and IOYR hues;
to very fine clay lumps; fine paste texture; chalky tactual quality reddish yellow and light yellowish brown

CR4
abundant very fine to medium quartz; medium to coarse paste texture; "buff" colors; IOYR hues; very pale brown
sandy tactual quality

tuitous exposures. The Tamiami Formation is at or
near the surface only in the southern and eastern parts
of Collier County. On the basis of observations made
in the present study, it would probably have been
easier to work with such clays when they were wet,
straight from the ground, rather than first drying and
processing them, because dried samples become rock
hard and require a great deal of time to crush fine
enough to achieve even paste consistency.

Muck soils are abundant and readily accessible in
the barrier islands, in the immediate vicinity of some
of the archaeological sites of interest. Many of the
soil/clay samples that were collected represent muck
soils (see Table 8). Muck soils were of particular inter
est because they have been proposed as sources for
some Florida pottery (see Espenshade 1983). The soil
survey descriptions indicate, however, that the clay
content might not be sufficient for pottery-making.
This is corroborated by the plasticity and particle size
tests of collected samples. The samples that were col
lected do contain too much silt and clastic carbonate
material to make serviceable pottery vessels. Muck
soils from inland swamp and slough environments,
which were not sampled in this study, should be con
sidered a potential resource for further documenting
locations of and variability in clay resources.

The soil types described as having sandy clay loam
subsoils are also located in inland areas of the south
west Florida region. Because initial sampling was
restricted primarily to the vicinity of certain barrier
island archaeological sites, none of the soil types with

SCL subsoils were sampled for analysis in the present
study. These soil types and other muck soils should
be considered as significant potential resources for
purposes of further and more thorough documenta
tion of the range of clay resource opportunities avail
able to the aboriginal inhabitants of southwest Florida.

ORIGIN OF MANUFACTURE:
A PRELIMINARY ASSESSMENT

The Study of Manufacturing Origins

A traditional approach to the question of pottery
manufacturing origins relies upon spatial occurrence
of particular ceramic styles or the "criterion of relative
abundance" (Rice 1987:177). This criterion suggests
that pottery was probably manufactured in the region
where it occurs in greatest frequency. The presence of
such pottery in other regions or culture areas is ex
plained by trade. A second and more precise method
involves identifying actual sites of manufacture by
locating artifacts or features related to ceramic
production (e.g., concentrations of raw materials, tools
and equipment used in pottery making, unfired ves
sels, firing wasters [Rice 1987:177-180; Stark 1985: 167
177]). Such evidence is often archaeologically invis
ible, however, especially when the scale of production
is at the household level (Rice 1987:178; Stark
1985:162-167). A third way to study manufacturing
origins is through physiochemical provenience or
sourcing studies (Rice 1987:181) or other ceramic
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ecologically-oriented characterization studies (Rice
1987:309-329). These are directed toward locating pot
tery sources through comparisons of pottery and lo
cally available raw ceramic resources.

Manufacturing Origins of Pottery

Traditionally, we have viewed the manufacturing
origins of pottery found in Southwest Florida sites
only in terms of the criterion of relative abundance of
ceramic styles. Material indicators of pottery making
at sites have apparently not been observed or recog
nized in southwest Florida sites, and until now, the
question of origins has never been addressed sys
tematically through provenience or characterization
studies.

The criterion of relative abundance of ceramic styles
implicitly equates the boundaries for pottery having
"local" origins with the boundaries of archaeological
culture areas or subareas. In the present study, the
local area of interest is the Caloosahatchee area, as
defined by Widmer (1988). Pottery that is more abun
dant in the Circum-Glades, Belle Glade, and northern
St. Johns areas, the central peninsular Gulf coast, and
elsewhere, is, therefore, considered by default to be
"nonlocal" when found in the Caloosahatchee area.

Production of the locally-made pottery in the
Caloosahatchee area is assumed to have been at the
household level, with producers and consumers
generally coinciding. That specialized production has
never been considered a possibility for southwest
Florida pottery is implicit in statements made by early
researchers characterizing the pottery of southern
Florida as "adequate" but "simple" in technology and
form (Goggin n.d.; Holmes 1903:127-128; Stirling
1968:353). Additional evidence for local household
production and consumption consists of the fact that
pottery has never been listed as an item of tribute in
Calusa society (Goggin and Sturtevant 1964: 188; Mar
quardt 1987:98) and presumed local (Caloosahatchee
area) pottery is not listed among items of prehistoric
interregional exchange (see Luer 1989:116-121).

Traditionally, researchers in the Caloosahatchee
area have presupposed a local origin for much of the
undecorated sandy paste pottery and nonlocal origins
for just about everything else. The following discus
sion is summarized in Table 15.

The undecorated sandy paste, or sand-tempered
plain pottery (sandy paste A/B) in southwest Florida
is assumed to have been locally made on the basis of
the criterion of relative abundance. In fact, re
searchers in southwest Florida (Bullen and Bullen
1956:8; Sears 1967:101) and adjacent Belle Glade (Sears
1982:23) and central peninsular Gulf coast areas (Luer
and Almy 1980:207-209) rejected the former Glades
Plain label in order to eliminate the connotations of
nonlocal (Glades or Circum-Glades area) origin for
sandy paste pottery from these subareas.

Belle Glade area or Lake Okeechobee origins for
Belle Glade paste pottery are presumed by a number
of researchers (Luer and Almy 1980:212; Luer 1989:
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116-121; Sears 1967:101, 1982:22; Widmer 1988: 84-85).
The Belle Glade area is described as yielding the
highest relative percentage of this pottery (Luer 1989:
119). Luer offers the most recent, explicit statement
about Belle Glade pottery origins; he suggests that this
pottery was brought into the Caloosahatchee area as
part of interregional exchange (Luer 1989:116-121).

SPCB paste, a newly defined paste/pottery cate
gory, would probably be subsumed under the sand
tempered plain label in traditional classification;
hence, a local origin would probably also be assumed.
The similarity to Belle Glade paste in terms of sponge
spicule frequency might argue for Belle Glade origins.

The origin of chalky ware pottery in south Florida,
variously called Biscayne ware, Okeechobee ware, and
finally, St. Johns ware, has been debated over the
years. Goggin (1940:30) initially suggested a south
Florida origin, in the form of saltwater marls, for this
pottery. Muck origins, unspecified as to local or non
local source, were also suggested implicitly by Stirling
(1935:389) and Willey (1949a:29-30). Until recently,
the consensus was that chalky ware pottery found in
southern Florida had a northeast Florida or northern
St. Johns origin (Goggin 1952:78; Sears 1982:26-28).
Nonlocal status was supported on the basis of the
absence of St. Johns Check Stamped designs on the
presumed local sandy pottery, and absence of Glades
series incised designs on chalky pottery (Goggin n.d.;
Griffin 1988:75-76). In recent years, the northern St.
Johns origin has been challenged by the fact that the
genera of sponges represented by the sponge spicules
in the pottery may have a state-wide distribution (Bor
remans and Shaak 1986:128). This can be interpreted
to suggest that such spicules could become incor
porated in the clayey sediments in any riverine or
lacustrine environment (Borremans and Shaak
1986:128). With this possibility in mind, muck origins
have once again been proposed, this time for chalky
pottery in the Indian River area (Espenshade 1983).
State-wide distribution of sponge spicule-bearing
clays implies the potential of state-wide manufacture
of chalky pottery. However, until unequivocal
evidence is found to support state-wide manufacture
of chalky pottery, the traditional assumption of north
ern St. Johns origins will probably be perpetuated.

Tampa Bay or central peninsular Gulf coast origins
are proposed traditionally for Pinellas Plain and other
Safety Harbor series pottery types (Willey 1949b:482;
Sears 1982:26-29; Goggin n.d.). Widmer, however,
suggests that Safety Harbor pottery is also typical of
Calusa material culture (1988:86); this implies the pos
sibility of local manufacture of the pottery. It has also
been suggested that not all of the laminated paste
pottery found in southwest Florida represents the type
"Pinellas Plain." An early (Caloosahatchee I period)
and perhaps local laminated paste (not Pinellas Plain)
has been described by Sears at Fort Center (Sears
1982:24-25) and by Fradkin and Widmer in the
Caloosahatchee area (Fradkin 1976:54-56; Widmer
1988:83-84) but was not observed in this study. Luer
has also described an "apparent local Pinellas Plain-



Table 15. Traditional and Reconsidered Manufacturing Origins of Pottery in Southwest Florida.

Paste Category
Traditional Type

Traditional Origin
Conspicuous Presence in Similarity to Colors Calcareous Reconsidered

Name Aplastics Local Resources of Fired Clays Paste? Origin

Sandy Paste A Sand-tempered Plain
local abundant similar but redder presumed localquartz no

Sandy Paste B Sand-tempered Plain

Safety Harbor types nonlocal (Tampa Bay) unknown no unknown

Sandy Paste
Glades Tooled quartz abundant similar but redder

(SANDA or SANDB) local if STP is
Glades Red nonlocal (Circum-Glades area) (Glades Tooled only; no

local
Fort Drum Incised others unknown)

Sandy Paste C
Goodland Plain

unknown
quartz abundant

unknown local
Goodland Red acicular shell? abundant

yes

Spicule A Paste
Belle Glade Plain nonlocal (Lake Okeechobee) sponge spicules present

similar unknownno
Belle Glade Red quartz abundant

Spicule B Paste Sand-tempered Plain local
quartz abundant similar but redder and

unknown
sponge spicules present more coring

no

Chalky Paste A St. Johns chalky ware sponge spicules present

nonlocal (Northern St. Johns)
sponge spicules

similar no unknown
Chalky Paste B Tomoka ware

present
ferruginous lumps present

Laminated Paste Pinellas Plain nonlocal (Tampa Bay) quartz abundant unknown no unknown

Grog-temper
variable, variable grog present

unknown unknown
Lake Jackson Plain North Florida quartz abundant

no

Limestone-temper Pasco Plain
north-central peninsular Gulf limestone abundant

unknown variable
some local, other

coast quartz abundant unknown

Shell-temper Pensacola Plain? nonlocal (panhandle Florida) shell abundant unknown no unknown

Orange Plain,
fiber casts present

Fiber-temper 1 Orange Incised, or sponge spicules present nonlocalNorwood nonlocal (St. Johns River) unknown no
(St. Johns River)

Fiber-temper 2
Orange, semi-fiber- fiber casts present

tempered, or Norwood quartz abundant

variable:
Weeden Island Incised mica absent

nonlocal
Micaceous Paste Wakulla Check nonlocal (Northwest Florida)

abundant
unknown no (northwest

Stamped
quartz

Florida)
Deptford podal base
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like ware" from late (post-A.D. 1000) contexts in the
Caloosahatchee area (Luer 1989:100).

Traditional assumptions regarding the other pottery
categories include a Glades or Circum-Glades area
origin for Glades Tooled pottery (Widmer 1988:86)
and probably also Ft. Drum Incised and Glades Red;
northeast (Luer and Almy 1980:213) and north Florida
origins (e.g., "Lake Jackson Plain" [Willey 1949b:458
459; Scarry 1985:220-221]) for grog-tempered pottery;
central to northern peninsular Gulf coast origins for
limestone-tempered Pasco Plain pottery (Goggin
1948:8-9; Sears 1982:26-29); panhandle origins for
shell-tempered pottery (Pensacola Plain-Willey
1949b:463); St. Johns River origins for fiber-tempered
pottery (Griffin 1945); and northwest Florida or south
west Georgia origins for highly micaceous paste pot
tery (Bullen 1971:8; Sears 1973:33; cf. Mitchem 1986:
68-69). In the present study micaceous paste pottery
consists of Weeden Island Incised, Wakulla Check
Stamped, and a Deptford period podal base fragment,
all of which have presumed nonlocal origins anyway,
on the basis of style (see Goggin n.d.; Sears 1982:
26-29).

Origin of Manufacture: The Present Study

To investigate manufacturing origins one must
replace "traditional assumptions" with "no assump
tions" in order to explore alternative explanations
thoroughly. We must consider the possibility of broad
interregional comparability in clay resources. This
has already been suggested for sponge spicule-bearing
clays. A state-wide occurrence of particular (and dis
tinctive) clay resources implies that the same kind(s)
of pottery can be made anywhere, thus making the
task of distinguishing between local and nonlocal pot
tery more difficult and complicated. For example, if
pottery from different areas cannot be distinguished
on the basis of relatively easily and cheaply measured
physical properties (such as general aplastic composi
tion and color), then perhaps other criteria, such as
physiochemical data, which are more costly to obtain,
will have to be considered for investigating manufac
turing origins. Although the solution to the question
of broad interregional comparability in clay resources
is beyond the scope of the data in the present study,
this investigation does contribute a data base on dis
tribution of clay resources and pottery variability in
southwest Florida.

In the present study, I put aside traditional assump
tions regarding pottery origins, if only temporarily, to
allow for systematic investigation of pottery origins
through comparative analysis of pottery and locally
available clay resources. The comparisons with local
resources were conducted on two levels. First, aplas
tic variation in the pottery was compared in a general
way to variation in local resources. On a more specific
level, physical properties of the pottery categories
were compared to physical properties of the clay/ soil
samples described in the previous section. These com
parisons were directed toward assessing how much
variation in the pottery could be explained by varia-
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tion in local resources, and to ascertain the existence
of likely "matches" between paste categories and clay
samples. The ability to ascertain such matches within
the present data set is limited, however, because not
all pottery/paste categories were sampled for refiring
and thin sectioning, and only one sample clay was thin
sectioned. In addition, similarities and differences
within and between pottery categories and other con
siderations are examined in evaluating the validity of
some of the traditional pottery origins.

General Comparison to Local Resources. In ceramic
ecological studies, one goal is to ascertain whether or
not variation in locally available materials can explain
observed variation in pottery (Matson 1965; Rice
1987:314). The predominant aplastic constituents in
the pottery samples used in the present study are
quartz sand and sponge spicules. Other conspicuous
aplastics in the pottery samples include limestone,
shell, grog, plant fibers (casts), and mica. The preced
ing description of the ceramic environment of south
west Florida shows that most of these aplastics are
abundant, at least present in the study area. Quartz
sand, a significant constituent in most of the pottery
categories, is an abundant component of Pamlico
sands which cover much of the study area (Dubar
1958) as well as of almost any of the predominant soil
associations (Henderson 1984a and 1984b).

Sponge spicules, which are predominant constit
uents in Belle Glade, SPCB, St. Johns, and fiber-tem
pered (FBTl) paste categories, and minor constituents
in some sandy paste and fiber-tempered pottery
(FBT2), do occur in southwest Florida soils (see Table
10). The presence of sponge spicules in the study area
is not surprising in light of the facts that sponge
spicules are cited as common constituents of mucky
soils (Davis 1946) and that sponges thrive in a variety
of aquatic habitats (Johnson 1945:19-29). Thus, it is
likely that sponge spicules are natural constituents of
some southwest Florida clays. Alternatively, or addi
tionally, spicules could be incidental inclusions in
some pottery as the result of tempering with mucky
sands, or through paste preparation, in terms of
miXing with spicule-bearing water sources. These
possibilities may explain the presence of small
amounts of sponge spicules in sandy paste pottery and
FBT2 fiber-tempered pottery, but not the frequency of
spicules observed in chalky paste, Belle Glade, SPCB,
and FBTl pottery. Although the quantity of spicules
observed in the sediment samples does not approach
that observed in these latter pottery categories, the
number of tested sediments is too small to dismiss the
possibility that soils/clays with abundant sponge
spicules may occur in the area.

Most of the other conspicuous aplastics in pottery
can also be explained by local resources. Limestone
and shell are abundant constituents of the geological
formations and soil types in the study area. Grog, in
the form of crushed sherds or crushed clay or clay
lumps, is also plentiful. Spanish moss and palmetto,
postulated tempering agents of fiber-tempered pot
tery (Simpkins and Allard 1986) are also common in
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the study area (Wunderlin 1982:128, 119). Mica is not
a constituent of southwest Florida soils and may be the
only conspicuous aplastic in the pottery that cannot be
explained by variation in local resources.

Broadly considered, then, it is apparent that much
of the aplastic variation in the pottery can be explained
by variation in locally available resources (see Table
15). While this discussion should not be construed as
offering positive proof that most of the pottery was
locally made, it should be considered as compelling
evidence for reconsideration and systematic investiga
tion of traditional origins for many of the pottery
categories.

Comparison to Sample Clays. I compared the fired
color of sample clay briquettes to the refired color of
pottery samples. The sherds were refired at a
temperature of 800DC under oxidizing conditions for
a period of 15 minutes. The 800DC briquettes, which
were fired under the same conditions as the refired
sherds, were used to equalize the basis for com
parison. In general, the fired colors of the local sample
clays can explain much of the variation in refired
colors of the pottery. The sample clays exhibit buff
firing and reddish-firing colors (see Tables 12 and 14).
The "buff" colors range from very pale brown to red
dish yellow (10YR and 7.5YR hues), and the reddish
firing colors range from reddish yellows to reddish
browns (5YR hues; see Table 12). Refired colors of
sandy paste pottery and the oxidized portions of SPCB
(see Table 2 and Appendix C) paste range from red
dish yellows/yellowish brown to yellowish reds and
reddish browns (5YR to lOR hues), a color range that
overlaps that of the reddish-firing clays. The yel
lowish red and reddish brown colors (lOR to 2.5YR
hues) are, however, somewhat "redder" than the fired
colors of the clay samples. The retention of dark
coring in SPCB paste sherds is a feature that is also
characteristic of three of the clay samples: CR1, CR3,
and LLlO. Refired colors of Belle Glade and chalky
paste sherds (Table 2 and Appendix C) range from
very pale brown to reddish yellow (10YR and 7.5YR
hues), and resemble the color range of the buff-firing
clays.

Pottery and sample clays were also compared in
terms of aplastic paste composition (Tables 14 and 15).
Four of the five sample clays that were found to be
suitable for pottery-making are calcareous (LL9, LLlO,
CR1, CR3); raw and fired briquettes effervesced
strongly in reaction to HCI. Limestone and/or shell
fragments are occasional constituents of three of these
clays (see Tables 10 and 14), but the effervescent reac
tion to HCI involved the entire matrix of the bri
quettes, not just the carbonate aplastics. The cal
careous composition of one clay (LL10) was also
revealed through petrographic examination of a thin
section made from a fired briquette (600DC). Abun
dant silt-sized to very fine sand-sized calcium car
bonate crystals were observed throughout the clay
matrix. In addition, occasional phosphate lumps, and
occasional very fine to fine quartz inclusions were
observed (see Appendix B). Microscopic examination
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(binocular microscope, 70X) of fired briquettes indi
cates that very fine to fine quartz sand is also present
in CR1 and CR3. LL9 is characterized by common fine
to coarse quartz with common phosphate lumps and
fossils (limestone). These descriptions are sum
marized in Table 14.

The paste categories that show an effervescent reac
tion to HCI include sandy paste C, which may contain
some shell fragments (n=3; Goodland Plain and Red),
limestone-tempered (n=8; Pasco Plain), and shell
tempered (n=l; Pensacola Plain?). The effervescent
reaction to HCI involved the entire sherd matrix for
sandy paste C and two limestone-tempered sherds. In
the other limestone-tempered sherds and the shell
tempered specimen, the reaction was restricted to the
limestone or shell inclusions. These observations in
dicate that calcareous clays may have been used to
make the sandy paste C pottery and perhaps some of
the limestone-tempered pottery. Non-calcareous
clays are represented by the other limestone- and
shell-tempered sherds. Although no petrographic or
refired color data are available at this time, sandy
paste C and some limestone-tempered pottery match
the local clay samples, at least in terms of calcareous
composition and presence of shell and limestone in
clusions. I conclude, at least provisionally, that sandy
paste C and some limestone-tempered pottery may
have been locally made in the Caloosahatchee area
(see Table 15).

The clay sources represented by the predominant
paste categories and most of the minority categories
are thought to have been non-calcareous in composi
tion. This conclusion is supported by the fact that the
subsample of sherds tested with HCl (refiring) did not
effervesce. In addition, no carbonate minerals were
observed in the pottery thin sections representing the
predominant paste categories (sandy paste A/B, Belle
Glade, and SPCB paste).

The single non-calcareous sample clay (CR4) is char
acterized by abundant very fine to medium quartz and
very pale brown fired color (Table 14). Abundant
quartz is also a characteristic of the pottery, but the
quantity in the sample clay appears to be greater than
that observed in the sandy paste pottery samples. In
terms of fired color, this sample clay is lower in iron
compounds than the sandy paste categories (Table 15).
Although this color difference precludes the pos
sibility of a "match" between this sample clay and the
sandy paste pottery, the sample itself documents the
existence of non-calcareous clays in the study area and
offers hope for finding other more suitable noncal
careous clays in the study area.

Other Considerations. Comparisons were made
between Glades Tooled and Sand-tempered Plain
sherds (sandy paste A/B) in order to evaluate tradi
tional"origins of Glades Tooled pottery. I found that
the two categories are similar in general aplastic varia
tion (also sandy paste A and B) and in observations
made petrographically (see Appendix B). In addition,
subsamples of the plain and Glades Tooled categories
are similar in refired colors (see Appendix C). These
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findings support a common or similar origin for Sand
tempered Plain and Glades Tooled pottery (see Table
15) and may call for reconsideration of the traditional
Circum-Glades origin for Glades Tooled pottery. Al
ternatively, the possibility of broad interregional com
parability of clay resources must be investigated.

In considering the proposed origins for spiculate
paste and fiber-tempered pottery, certain facts must be
reemphasized. I mentioned that the sponge spicules
observed in Belle Glade and SPCB pastes are smaller
than those observed in the chalky pottery samples (see
discussion on pp. 111-112 and Table 15). This dif
ference may be significant for distinguishing between
spiculate clay sources, but cannot at this time be con
sidered as an indicator of local or nonlocal origin.
Recall that aplastic variation observed in fiber
tempered pottery in the present study matches varia
tion observed in fiber-tempered pottery from the
upper St. Johns area (see discussion, p. 113 and Table
15); this observation may be significant in terms of
supporting a nonlocal origin for fiber-tempered pot
tery found in southwest Florida. We must also con
sider alternative or multiple origins in evaluating the
manufacturing origins of other categories. For ex
ample, grog-tempered and limestone-tempered, and
laminated/Pinellas paste categories may be hetero
geneous in terms of paste or resources. Understand
ing this heterogeneity in terms of the number and
kinds of clays used in manufacture is necessary for
consideration of possible manufacturing origins.

Conclusions and Recommendations

The geographic origin of the clays used for manufac
ture of the southwest Florida pottery samples is still
poorly understood. Preliminary efforts to address this
topic have not been very successful. Most of the sedi
ment samples collected thus far for comparison with
the pottery are unsuitable for use in pottery-making
owing to excessive quantities of silt and coarser aplas
tics. In addition, most of the samples that were
suitable for pottery manufacture are calcareous in
composition, while most of the pottery was made from
non-calcareous clays.

This investigation has yielded evidence for recon
sideration of certain traditional assumptions and ten
tative confirmation of others (see Table 15). In general,
much of the aplastic and color variation in the pottery
can be explained by local resources, but this does not
constitute definite proof of local manufacture. Direct
evidence of local manufacture of presumed or
suspected local pottery, in the form of matching local
clays, is limited. Comparisons to local resources do
indicate that micaceous paste pottery found in the
Caloosahatchee area may indeed be nonlocal, while
sandy paste C ("Goodland" pottery) and possibly some
limestone-tempered pottery may be local. Com
parisons between pottery samples indicate that local
origins might be extended to include Glades Tooled
pottery, assuming, of course, that the presumed local
origin for Sand-tempered Plain pottery is correct. In
addition, nonlocal origin of fiber-tempered pottery is
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supported on the basis of similarities between the
southwest Florida samples and sherds from the Upper
St. Johns area. The traditional, presumed nonlocal
status for many of the pottery categories, including
Belle Glade and St. Johns paste, will probably stand
until unequivocal evidence of local manufacture can
be documented.

In order to resolve the question of pottery origins
satisfactorily, a number of avenues of investigation
must be considered. First, there must be further col
lection and analysis of clayey sediments from the
project area in order to assess more adequately the
nature and variability of ceramic resources, and to
locate non-calcareous clayey sediments for com
parison with the pottery. Ideally, further efforts
should include collection and analysis of clayey sedi
ments from the hypothetical nonlocal areas, such as
the Belle Glade area and the northern St. Johns. Data
on clayey resources from differing archaeological
areas will provide the basis for evaluating the pos
sibility of broad interregional similarity in clay resour
ces, and hence, for eliminating the possibility of
multiple origins of otherwise indistinguishable pot
tery categories.

A comprehensive assessment of pottery origins
must also incorporate comparative analysis of pottery
from "nonlocal" areas (i.e., pottery from Belle Glade
sites, or from Safety Harbor area sites, or from the
Circum-Glades and northern St. Johns areas) for com
parison with the pottery found in the Caloosahatchee
area. Barring broad interregional similarities in clay
resources, such comparisons will surely disclose
criteria for distinguishing between definite or prob
able nonlocal pottery and possible local copies and,
hence, evidence for assessing the degree to which the
traditional criterion of relative abundance of ceramic
styles can be relied upon for distinguishing local from
nonlocal pottery in southwest Florida.

CHRONOLOGICAL SIGNIFICANCE OF
POTTERY VARIABILITY

I endeavored to document chronological differences
in southwest Florida pottery in order to refine the
existing pottery chronology. The ultimate success of
this undertaking depends upon examination of large
numbers of pottery from controlled, independently
dated, stratified deposits (Widmer 1988:83). These
criteria are satisfied to varying degrees by excavated
pottery samples from the Buck Key shell midden
(8LL722), Josslyn Island Mound (8LL32), Cash Mound
(8CH38), and the Collier Inn site on Useppa Island
(8LL51).

Description of Pottery Assemblages

Stratigraphic comparisons of pottery type frequen
cies from each site were examined to detect change
through time in pottery assemblages. Significant dif
ferences between strata or excavated levels are inter
preted as indicating changes in the manufacture,
acquisition, and/or use of particular kinds of pottery
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during the course of occupation at a site. Pottery
categories or "types" used in these comparisons are
designated by paste, as defined in the previous pages,
as well as by traditionally considered surface charac
teristics (decoration). Sandy paste A and B categories
were combined on the basis of evidence presented in
the previous section, and because preliminary com
parisons revealed no temporal significance in their
distributions. In addition, fiber-tempered categories
(FBIl and FBT2) were combined because of small
sample size, as were chalky paste A categories
(CHKA1 and CHKA2). The comparisons of relative
frequencies in tables are based on sherd weights as
well as counts and refer only to data from Buck Key,
Josslyn Island, Cash Mound, and Collier Inn.

Buck Key Shell Midden (8LL722). Test excavations
at Buck Key yielded 1,541 fragments of pottery, of
which 96% (n=1,474) are undecorated. The time frame
ranges from approximately A.D. 1027 to 1439, as deter
mined by radiocarbon dates (see Table 1 in Chapter 2,
this volume). Pottery was obtained from six 1x1 meter
test units (A-I, B-1, C-1, F, H, and I), but most of the
descriptions and discussions refer to pottery from
three tests: A-I, B-1 (plus their contiguous 50 x 50 cm
column excavations, A-2, and B-2), and I.

Test A (A-1 and A-2 combined) was excavated in 10
cm increments to a depth of 140 cm below surface
(Table 16). The predominant pottery categories in
clude Sand-tempered Plain (sandy paste pottery), un
decorated spicule paste B pottery (hereafter referred
to as "SPCB Plain"), and Belle Glade Plain (spicule
paste A). Approximately 90% of the pottery (by count
and by weight) occurs in the top 70 cm of deposits.
The lower levels (70-140 cm) are represented by only
25 sherds (8.5% by count and 11 % by weight) includ-
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ing Sand-tempered Plain, Belle Glade Plain, and SPCB
Plain. Sand-tempered Plain appears to be predom
inant in the lower levels, but the frequencies should
not be considered reliable estimates of the relative
contribution of individual categories to the as
semblage, owing to small sample size. The time frame
for the lower levels is supplied by a radiocarbon date
of A.D. 1027-1210 from an 80-90 cm context.

Upper (0-30 cm) and middle (30-70 cm) levels differ
in terms of proportions of Sand-tempered Plain versus
Belle Glade Plain and SPCB Plain. Belle Glade Plain is
common between 50 and 70 cm and SPCB Plain is
common between 30 and 60 cm levels (Table 16). The
time frame for middle levels is provided by radiocar
bon dates of A.D. 1260-1345 and 1301-1424 from 50-60
cm contexts.

Sand-tempered Plain is the predominant category in
the upper 30 cm (0-30 cm) of deposits, accounting for
83% (by count) of the pottery. Belle Glade Plain and
SPCB Plain have decreased significantly in these
levels. However, Belle Glade Plain is almost entirely
absent in these levels, while SPCB Plain continues to
occur in small amounts. The temporal significance of
the difference between middle and upper levels in
terms of amounts of Sand-tempered Plain versus Belle
Glade and SPCB Plain is uncertain, however, in the
absence of independent dating of upper level deposits.

Other pottery from Test A includes four Glades Red
(sandy paste sherds with residual red pigment on
interior surfaces), one possible Belle Glade Red, and
one Grog-tempered Plain. The Glades Red and Belle
Glade Red sherds occur in middle levels (30-60 cm),
and the grog-tempered sherd is from 20-30 cm.

Test B (B-1 and B-2), excavated to a depth of 110 cm,
encountered a trash feature between 40 and 90 cm

Table 16. Stratigraphic Comparison of Pottery Paste/Decorative Categories for Test A, 8LL722, Buck Key
Shell Midden (figures shown in each cell are counts and column percentages; top percentage is by count
and bottom percentage is by weight).
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Table 17. Stratigraphic Comparison of Pottery Paste/Decorative Categories for Test B, BLL722, Buck Key
Shell Midden (figures shown in each cell are counts and column percentages; top percentage is by count
and bottom percentage is by weight).
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Sand-
19 79 36 38 37 86 59 43 27 82 38 22 575

tempered Plain
59% 77% 69% 74% 72% 89% 84% 76% 84% 84% 97% 88% 80%
65% 70% 60% 80% 76% 82% 76% 68% 75% 79% 97% 94% 75%

Belle Glade
4 2 5 4 8 3 1 2 4 1 34

Plain
12% 2% 10% 8% 16% 3% 1% a 6% 4% a 4% 5%
9% 1% 6% 3% 8% 2% 4% 11% 6% 1% 4%

2 14 8 7 2 3 2 8 1 47
SPCB Plain 6% 14% 15% 14% 4% a a 4% 6% 8% a 4% 7%

11% 7% 29% 17% 4% 4% 7% 10% 2% 8%

St Johns Check
1 1 1 3

3% 1% a a a a a a a a 3% a <1%
Stamped

5% 2% 3% 1%

2 3 2 1 4 8 10 10 1 2b 43
Glades Tooled" 6% 3% 4% 2% 8% 8% 14% 15% 3% 2% a a 6%

7% 4% 3% <1% 12% 16% 20% 25% 7% 2% 10%

4 3 7
Glades Red 12% a a a a a a 4% a a a a 1%

3% 3% 1%

Grog-
4 1 1 1 7

a 4% 2% a a a a a a 1% a 4% 1%
tempered Plain

6% 3% 3% 3% 1%

Total 32 103 52 51 51 97 70 67 32 97 39 25 716

"Glades Tooled sherds are illustrated in Figures 6-8.
bOne Glades Tooled rim with SPCB paste.

(levels 5-9) below surface (Table 17). Radiocarbon
dates of A.D. 1267-1334 and A.D. 1306-1439 were ob
tained from the feature bottom (80-90 cm) and top
(40-50 cm), respectively. The predominant pottery
categories include Sand-tempered Plain, SPCB Plain,
Glades Tooled rims (predominantly sandy paste), and
Belle Glade Plain. Sand-tempered Plain is predom
inant throughout the deposit, a pattern matching the
upper levels of Test A. Glades Tooled sherds occur
primarily in feature levels (5-9: 40-90 cm), but are also
present in Levels 1-4 (0-40 cm). Belle Glade Plain
pottery occurs in low frequency throughout the test
pit. SPCB Plain also occurs throughout the unit, but is
more common in the upper levels.

Eighteen different vessels are represented by the 43
Glades Tooled rims recovered from this test unit. All
sherds but one are made of sandy paste A and B; one
sherd is of SPCB paste. The Glades Tooled decoration
is restricted to the top lip area of the rim and consists
of regularly spaced punctations or impressions (see
Figures 6, 7, and 8; also see Goggin and Sommer
1949:35). The impressions were made with various
tools including fingernails, blunt dowels, and pointed
implements including the apexes of marine gastropod
shells (Merald Clark and Kurt Auffenberg, personal
communication, 1990; see Figures 6g and 7g). Vessels
were decorated while the paste was still relatively
plastic, producing a crimped or "pie crust" effect, typi-

cal of this pottery type (Griffin 1976). This effect is
manifest in regular variation in rim thickness. Mean
rim thickness ranges from 6.6 to 7.6 mm, depending
upon whether the measurement is made between im
pressions or coinciding with the impressions, respec
tively.

Other pottery categories include seven Grog
tempered Plain, seven Glades Red (from a single ves
sel), and three St. Johns Check Stamped (see Figure 9).
The Glades Red sherds occur primarily in feature
levels; St. Johns Check Stamped and grog-tempered
sherds occur sporadically.

Test I (Table 18) was excavated to a depth of 105 cm
in increments of variable depth. The predominant
pottery categories include Sand-tempered Plain, SPCB
Plain sherds, and Belle Glade Plain. The lower levels
(4-6: 70-105 cm) are represented by only 32 sherds
(13% by count, 21 % by weight). Belle Glade Plain and
SPCB Plain occur only rarely in these lower levels.
Sand-tempered Plain pottery is predominant through
out the unit. Belle Glade Plain is common only in
Level 3 and decreases significantly in subsequent
levels. SPCB pottery is more common in upper than
lower levels, but the relative frequency never exceeds
11 %. Six Glades Tooled (see Figure 7) also occur in the
upper levels.
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Figure 6. Glades Tooled rim profiles from Test B, BLL722, Buck Key Shell Midden (all SANDA or
SANDB paste)(see Appendix F for explanation).

Table lB. Stratigraphic Comparison of Pottery Paste/Decorative Categories for Test I, BLL722, Buck Key
Shell Midden (figures shown in each cell are counts and column percentages; top percentage is by count
and bottom percentage is by weight).

" '"' e ..... e '" e ... e III e I<l ev
_ v _ v _ v _ v _ v

'".. - v
Depth 't ~ .... ~~ "'"' ~~ " .... " Q '0> III > .... >0--

= ",", " , ~~ ~~ " , E-<
rJl -lo -l .... -l'"' -If::'"' III

Sand-tempered 47 41 108 25 5 14 10 250
75% 85% 84% 62% 83% 100% 83% 80%

Plain 65% 91% 85% 59% 91% 100% 86% 80%

4 2 12 1 19
Belle Glade Plain 6% 0 2% 30% 17% 0 0 6%

10% 2% 34% 9% 8%

10 5 13" 3 2 33
SPCB Plain 16% 10% 10% 8% 0 0 16% 11%

18% 6% 11% 7% 14% 9%

1 1
St Johns Plain 0 0 1% 0 0 0 0 <1%

<1% <1%

2c 4 6
Glades Tooledb 0 4% 3% 0 0 0 0 2%

3% 2% 1%

2d 2
Safety Harbor 3% 0 0 0 0 0 0 1%

6% 1%

Grog-tempered
1 1

0 0 1% 0 0 0 0 <1%
Plain 1% <1%

Total 63 48 129 40 6 14 12 312

"I SPCB sherd with an undiagnostic incised and punctated design (Figure 9).
bGlades Tooled sherds are illustrated in Figure 7.
cl Glades Tooled with SPCB paste.
dSafety Harbor Incised sherd and strap handle fragment (sandy paste)(Figure 9).
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Figure 7. Glades Tooled and related rim profiles from 8LL722, Buck Key Shell Midden (d
and 1 are SPCB paste; all others SANDA or SANDB paste)(see Appendix F for explanation).

Glades Tooled
A27526, rim 145 o em 5

Figure 8. Partially reconstructed Glades Tooled vessel from 8LL722, Buck Key Shell Midden
(FlaMNH catalogue number A27526, rim 145, SANDA paste).

Other pottery from Test I includes one Grog
tempered Plain, one St. Johns Plain, and one undiag
nostic incised and punctated SPCB sherd. All occur in
the first two levels. The surface collection includes
one Safety Harbor Incised rim and a fragment of a
Lake Jackson Plain-style strap handle (both sandy

paste). These specimens and the undiagnostic dec
orated SPCB paste sherd are illustrated in Figure 9.

Other test pits were only partially excavated. Tests
C-1 and H were excavated to 40 cm and 10 cm below
surface, respectively (see Appendix E). The pottery
consists primarily of Sand-tempered Plain, including
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St.Johns Check Stamped
A27515, rim 178

St.Johns Check Stamped
A27549, rim 177

Safety Harbor Incised
A27562, rim 160

137

Unidentified SPCS paste,
incised and punctated

A27564

/~
I

Figure 9. Decorated pottery from 8LL722, Buck Key Shell Midden.

o em 5
St.Johns Cheek Stamped

A27500
Strap handle fragment

(two views)
A27562

a nearly complete, reconstructible bowl (from C-1; see
Figure 10), and lesser amounts of Belle Glade Plain,
SPCB Plain, and plain laminated paste pottery. A
radiocarbon date of A.D. 1260-1326 was obtained from
Level 3 in Test C-l. No temporally diagnostic pottery
types were encountered, but this may be due to small
size and limited nature of the excavations. Prelimi
nary testing in 8LL55, the burial mound (Test F; Ap
pendix E), recovered Grog-tempered Plain, St. Johns
Plain, and Belle Glade Plain pottery. The burial
mound dates to approximately A.D. 1200.

Comparison of Buck Key test excavations shows that
pottery distributions from Tests A and I are similar.
Although no radiocarbon dates were obtained from
Test I, the low frequency of pottery in the lower levels
there may indicate contemporaneity with the early or
lower deposits in Test A. Level 3 of Test I may cor
respond to Levels 6 and 7 (50-70 em) of Test A on the
basis of relative frequency of Belle Glade Plain; and
Levels 1 and 2 may correspond to the upper and mid
dle levels of Test A (0-50 em) based on the
predominance of Sand-tempered Plain, and increase
in SPCB Plain. The presence of Glades Tooled pottery
in the upper levels of Test I may indicate contem
poraneity with Test B deposits. Radiocarbon dates
establish contemporaneity between Test B deposits
and at least middle portions of Test A deposits, al
though there are differences in relative contribution of
pottery categories between test pits. The discrepan
cies, particularly the absence of Glades Tooled pottery
in Test A, may reflect patterns of use and/or discard
of particular kinds of pottery at the site, rather than a
chronological difference. Pottery samples from tests
C, H, and the burial mound (Test F) are insufficient for
purposes of identifying temporal relationships be
tween these deposits and those encountered in the
other test excavations.

Josslyn Island Mound (8LL32). Test excavations at
Josslyn Island Mound recovered 567 fragments of ab
original pottery, of which 87% are undecorated. A
general surface collection of 69 sherds (Table 19) con
sists primarily of Belle Glade Plain and Sand-temp
ered Plain. Other categories include two Grog
tempered Plain, one St. Johns Check Stamped, one

Table 19. Paste/Decorative Variability in the Mis
cellaneous Surface Collection from 8LL32, Josslyn
Mound (figures shown in each cell are count and
column percentages; top percentage is by count
and bottom percentage is by weight).

PastelDecoration CountfPercentage

34
Sand-tempered Plain 49%

38%

29
Belle Glade Plain 42%

54%

I
St. Johns Check Stamped 1%

<1%

2"
Sand-tempered Decorated 3%

3%

2
Grog-tempered Plain 3%

2%

I b

Miscellaneous Micaceous Paste 1%
2%

Total 69

"I Crooked River Complicated Stamped sherd and I undiagnostic
incised rim sherd (Figu re II).
bDeptford podal base fragment (Figure 11).
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Figure 10. Photograph and line drawing of a reconstructed Sand-tempered Plain bowl (showing
typical Belle Glade Plain vessel form) from Test C, BLL722, Buck Key Shell Midden (FlaMNH
catalogue number A27537, rim 176).

Table 20. Stratigraphic Comparison of Pottery Paste/Decorative Categories for Test A-I, BLL32, ]osslyn
Mound (figures shown in each cell are counts and column percentages; top percentage is by count and bot
tom percentage is by weight).

Depth
Level 4 Level 12 Level 17 Level 20 Level 22 Level 38

Total
37-47 em 117-127 em 167-177 em 197-207 em 217-227 em 377-387 em

Sand-tempered
6 9 I 2 15 33

50% 75% 100% 100% 100% 0 77%Plain
11% 57% 100% 100% 100% 65%

Belle Glade
6" 3 9

Plain 50% 25% 0 0 0 0 21%
89% 43% 33%

I 1
St. Johns Plain 0 0 0 0 0 100% 1%

100% 2%

Total 12 12 1 2 15 I 43

"I Belle Glade Plain sherd is worked (see Figure 11).
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Crooked River Complicated Stamped (sandy paste),
one sandy paste sherd with an undiagnostic incised
decoration, and a micaceous paste base sherd with
Deptford-like podal supports. One piece of modern
whiteware was also recovered but is not included in
the counts. Most of the decorated sherds are il
lustrated in Figure 11.

Radiocarbon dates ranging from 324 B.C. to A.D.
1304 were obtained from A-I (Marquardt, Chapter 2,
this volume), a 50 by 50 em test unit excavated to a
depth of 380 em. Although only 43 sherds were
recovered, a stratigraphic division is evident on the
basis of the occurrence of Belle Glade Plain and Sand-

139

tempered Plain pottery (see Table 20). Pottery from
the lower levels (below level 12) consists almost ex
clusively of Sand-tempered Plain. One exception is a
single St. Johns Plain sherd. Dates of 240-67 B.C., A.D.
143-292, and 324-53 B.C. were obtained from Levels 17
(167-177 em), 23 (227-237 em), and 33 (327-337 em),
respectively. Although sample sizes are extremely
small, stratigraphic comparisons document the ap
pearance and increase through time of Belle Glade
Plain. Belle Glade pottery first occurs in Level 12 and
appears to have increased in frequency by Level 4.
The time frame for the earliest occurrence and increase
in Belle Glade pottery is supplied by radiocarbon dates

Table 21. Stratigraphic Comparison of Pottery Paste/Decorative Categories for Test A-2, 8LL32, Josslyn
Mound (figures shown in each cell are counts and column percentages; top percentage is by count and bot
tom percentage is by weight).

" .... S '" S .., S =: e '" s '" s ::; e .., s
'3;;l -v

_ v _ v
_v

_ v _ v

~~ "'" "'" "'" '" .... "0 "0 "0Depth 1: >", >..,
~:J: >'" > .... >.., >a- 0

= ~o "oJ, "oJ, "oJ, " , ~~ ~~ E-o
'" ...l .... ...l", ...l.., ...l", ...If;;

Sand-tempered
2 15 10 20 17 13 23 46 13 159

67% 29% 23% 39% 23% 36% 30% 44% 100% 35%Plain
17% 22% 13% 27% 14% 33% 18% 42% 100% 27%

Belle Glade 18 26 15 39 19 39 41 197
0 35% 59% 29% 53% 53% 51% 39% 0 43%Plain

44% 73% 44% 47% 56% 63% 39% 49%

5 9 2 9 11 36
Belle Glade Red 0 0 0 10% 12% 6% 12% 11% 0 8%

7% 29% 4% 11% 15% 12%

3 4 2 3 1 4 3 20
SPCBPlain 0 6% 9% 4% 4% 3% 5% 3% 0 4%

2% 7% 1% 3% 3% 6% 2% 3%

1 1
St. Johns Plain 0 0 2% 0 0 0 0 0 0 <1%

2% <1%

St. Johns Check
6 3 8 2 19

0 12% 7% 16% 3% 0 0 0 0 4%Stamped·
15% 5% 15% 1% 3%

Sand-tempered
Ib 1b 2

0 2% 0 0 0 0 1% 0 0 <1%
Decorated

1% 1% <1%

4 2 6
Glades Red 0 8% 0 0 0 0 0 2% 0 1%

11% 1% 1%

1< 1< 2
SPCB Decorated 0 0 0 2% 0 0 0 1% 0 <1%

6% 1% 1%

2 I 3
Pasco Plain 0 0 0 0 3% 3% 0 0 0 1%

3% 3% 1%

Grog-tempered
1 3 2 6

33% 6% 0 0 3% 0 0 0 0 1%
Plain

83% 4% 3% 2%

1 1
Pinellas Plain 0 2% 0 0 0 0 0 0 0 <1%

2% <1%

Id I
Miscellaneous 0 0 0 0 0 0 1% 0 0 <1%

Micaceous Paste 1% <1%

Total 3 51 44 51 74 36 77 104 13 453

·Some St. Johns Check Stamped sherds are illustrated in Figure 11.
bUndiagnostic incised sandy paste sherds (Figure 11).
<Ruskin Linear Punctated (Figure 11).
dWakulla Check Stamped (Figure 11).



140 Culture and Environment in the Domain of the Calusa

Unidentified sandy paste,
incised

A27575, rim 1

Unidentified sandy paste,
incised

87-28-12, rim 79

SI.Johns Check Stamped
87-28-7, rim 97

... ,.o!.''''", ' I

~-,,'

Unidentified sandy paste,
incised
87-28-3

SI.Johns Check Stamped
87-28-5

Belle Glade Plain,
worked sherd

A27578

SI.Johns Check Stamped
87-28-3

Plain micaceous paste,
basal sherd with pedal supports

A2241 0
5

Ruskin Linear Punctated
87-28-15

Wakulla Check Stamped
87-28-12

o cm

Ruskin Linear Punctated,
with drilled hoie

87-28-8

Crooked River Complicated Stamped
A2241 0

Figure 11. Decorated sherds from StL32, Josslyn Island Mound.

of A.D. 801-978 from Level 13 (127-137 em) and A.D.
1225-1304 from Level 5 (47-57 em), respectively. One
Belle Glade Plain sherd has been worked. This piece
(illustrated in Figure 11) resembles worked sherds
illustrated by Willey (1949a: Plate 2 I and D.

Test A-2, a 2x3 m unit, was excavated to a depth of
80 em below surface (Table 21). Level 8, for which a
date of A.D. 961-1054 was obtained, differs from sub
sequent levels in the exclusive occurrence of sand
tempered plain pottery. Subsequent levels show the
appearance and predominance of Belle Glade pottery.
These upper levels (1-7) can be divided into two pos
sible components on the basis of two minority
categories: Belle Glade Red and St. Johns Check
Stamped (Figure 11). St. Johns Check Stamped occurs
consistently in Levels 1-4 (most frequently in Levels
1-3), while Belle Glade Red pottery occurs consistently
in Levels 3-7 (most frequently in Levels 4-7). The
predominant categories in Levels 4-7 include Belle
Glade Plain, Sand-tempered Plain, and Belle Glade
Red. Most of the Belle Glade Red sherds are charac
terized by a very thin, almost ephemeral coating of red
pigment on their interiors. The predominant pottery

categories in levels 1-3 include Belle Glade Plain,
Sand-tempered Plain, and St. Johns Check Stamped.
Over half of the St. Johns Check Stamped sherds ap
pear to be from a single vessel.

Other pottery from this test unit includes 20 SPCB
Plain sherds, six Glades Red, six Grog-tempered Plain,
three Pasco Plain, two possible Ruskin Linear Punc
tated (probably from same vessel), two undiagnostic
incised sandy. paste sherds, one possible Pinellas
Plain, one Wakulla Check Stamped (micaceous paste),
and one St. Johns Plain. The SPCB Plain sherds occur
in small amount in Levels 1-7; most of the other sherds
listed occur sporadically. The incised, puncta ted, and
stamped sherds are illustrated in Figure 11.

Stratigraphic comparisons and radiocarbon dates
from the two test pits indicate that A-2 deposits are
contemporary with the upper portion of A-I. Level8
from A-2 probably corresponds to deposits occurring
immediately below level 12 in Test A-I. Levels 1-7 of
Test A-2 probably correspond to surface through Level
12 of A-I. Another excava tion unit test, C, yielded two
Belle Glade Plain sherds (see Appendix E).
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Table 22. Stratigraphic Comparison of Pottery Paste/Decorative Categories for Test A, 8CH38, Cash Mound
(figures shown in each cell are counts and column percentages; top percentage is by count and bottom per
centage is by weight).

Depth
Level 4 Level 8 Level 15 Level 17 Level 19 Level 20 Total

30-42 em 70-80 em 140-150 em 160-170 em 180-190 em 190-200 em

Sand-tempered
II 5 I 7 1 5 30

Plain
85% 100% 100% 100% 100% 100% 94%
74% 100% 100% 100% 100% 100% 89%

2 2
SPCB Plain 15% 0 0 0 0 0 6%

26% 11%

Total 13 5 1 7 1 5 32

Table 23. Paste/Decorative Variability in the Mis
cellaneous Surface Collection from 8CH38, Cash
Mound (figures shown in each cell are counts and
column percentages; top percentage is by count
and bottom percentage is by weight).

PastelDeeoration CountlPereentage

34
Sand-tempered Plain 72%

69%

2
Belle Glade Plain 4%

4%

9
SPCB Plain 20%

17%

I"
SPCB Decorated 2%

3%

1
Grog-tempered Plain 2%

7%

Total 47

"Undiagnostic, and perhaps unintentional incising.

Cash Mound (8CH38). A single 50x50 em test pit
excavated to a depth of 220 cm at the Cash Mound site
encountered stratified deposits that were dated A.D.
67-806 (Marquardt, Chapter 2, this volume). This test
unit yielded only 32 potsherds (Table 22); an addition
al 47 sherds were recovered by surface collection
(Table 23). All sherds, with one possible exception, are
undecorated. Despite small sample size, there is a
stratigraphic division on the basis of pottery cate
gories. Sand-tempered Plain pottery was recovered
from Levels 8-20 to the exclusion of any other
category. Radiocarbon dates ranging from A.D. 67 to
398 were obtained from these contexts. Level 4, which
yielded a radiocarbon date of A.D. 672-806, differs
from lower levels in the addition of a small amount of
SPCB Plain. The surface collection contains a wider
variety of pottery categories including Sand-tempered
Plain, SPCB Plain, Belle Glade Plain, Grog-tempered
Plain, and an undiagnostic, and probably unintention
ally, incised SPCB sherd.

Collier Inn Site, Useppa Island (8LL51). Salvage ex
cavations at the Collier Inn site yielded 1,425 frag-

ments of pottery, of which 99% are undecorated.
Three contiguous lxl m units were excavated to vary
ing depths within the midden and 97% of the pottery
was recovered from the first three excavated levels.

Most of the pottery appears to have been deposited
intentionally as a cap or pavement of sherds covering
human skeletons interred in the midden. Skeletal

Table 24. Stratigraphic Comparison of Pottery
Paste/Decorative Categories for Combined Test Ex
cavations and Levels at 8LL51, Collier Inn Site,
Useppa Island (figures shown in each cell are
counts and percentages; top percentage is by count
and bottom percentage is by weight).

Levels Levels Level
Depth Surface 1-3 4-5 7 Total

0-30 em 30-50 em 60-70 em

Sand- 247 823 28 1098
tempered 78% 77% 82% 0 77%

Plain 81% 80% 90% 80%

Belle Glade
47 153 2 202

15% 14% 6% 0 14%
Plain

11% 13% 5% 12%

15 82 3 100
SPCB Plain 5% 8% 9% 0 7%

5% 6% 4% 6%

St. Johns
1 7 1 9

<1% 1% 3% 0 1%
Plain <1% 1% 1% <1%

Sand- 2" 4b 6
tempered 1% <1% 0 0 <1%
Decorated <1% <1% <1%

1 2 3
Pasco Plain <1% <1% 0 0 <1%

<1% <1% <1%

Orange Fiber-
2c 4d 6
1% 0 0 100% <1%

tempered
1% 100% <1%

Miscellaneous Ie 1
Micaceous <1% 0 0 0 <1%

Paste 2% <1%

Total 316 1071 34 4 1425

"Undiagnostic ticked rim sherds (Figure 12).
b2 possible Ft. Drum Incised rim sherds (Figure 12) and 2 undiagnostic
and perhaps unintentionally textured and incised sherds.
cl Orange Plain (FBT2) and 1 Orange Incised (FBT2)(Figure 12).
d3 Orange Incised (FBTl)(Figure 12) and 1 Orange Plain (FBTl).
"Weeden Island Incised rim sherd (Figu re 12).
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Sandy paste,
with ticking

A20379, rim 125

~

• 0:"""""""11\ .
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Fort Drum Incised
A20396, rim 85

Weeden Island Incised
A20379, rim 1

Orange Incised
A20379

Orange Incised
A20387

Figure 12. Decorated sherds from 8LL51, Collier Inn, Useppa Island.
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Figure 13. Rim profiles of partially reconstructed Sand-tempered Plain vessels from 8LL51,
Collier Inn, Useppa Island (see Appendix F for explanation).

materials on which the sherds were placed date to
A.D. 595-666. Crossmending of sherds from Levels 1
through 3 within and between test units A-I, A-2, and
A-3 supports this supposition and indicates contem
poraneity at least in terms of final deposition. For
purposes of stratigraphic and temporal comparisons,
pottery from the first three levels in all test pits was
combined (Table 24; separate pottery distributions by
level for each test pit are recorded in Appendix E).

Fiber-tempered sherds (three Orange Incised [see
Figure 12] and one Orange Plain) were recovered in
Level 7 and obviously predate the higher deposits.
Pottery from Levels 4 (n=31) and 5 (n=3) consists
primarily of Sand-tempered Plain. Other categories
include SPCB Plain, Belle Glade Plain, and St. Johns
Plain. This pottery is also interpreted as predating
deposition of levels 1-3 on the basis of superposition,
low sherd frequency, and on the fact that only one
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tempered Plain, Belle Glade, and
SPCB Plain; one Belle Glade
Plain and 16 Sand-tempered
Plain sherds, representing three
individual vessels, crossmend
with several sherds from nearby
contexts.

The surface collection consists
primarily of Sand-tempered
Plain, Belle Glade Plain, and
SPCB Plain. Other categories in
clude one Weeden Island Incised
(micaceous paste), one St. Johns
Plain, one Pasco Plain, one
Orange Plain, one Orange In
cised, and two sandy paste rim
sherds with undiagnostic tick
ing. The decorated specimens
are illustrated in Figure 12.

Excavated pottery from Cash Mound dates between
A.D. 67 and 806 and falls within the Caloosahatchee I

Assemblage Variability and Tradi
tional Site Chronology

Widmer's temporal framework
for southwest Florida, referred to
as the Caloosahatchee area ce
ramic sequence (Widmer 1988:
56-57), improves upon earlier
ones proposed by Bullen and Bul
len (1956:2) and Luer and Almy
(1982:52-53). This sequence ran
ges from 500 B.C. to A.D. 1750,
and is divided into five sub
periods of varying duration.
Subperiodj assemblage defini
tions were formulated on the
basis of data from the Wightman
site (8LL54; Fradkin 1976), the
Solana site (Widmer 1986;
1988:83) and sites in the Cape
Haze area (Bullen and Bullen
1956; Widmer 1988:83-87).

Caloosahatchee I (500 B.C.-
A.D. 700) is characterized by the

nearly exclusive occurrence of Sand-tempered Plain
pottery. Caloosahatchee II (A.D. 700-1200) is charac
terized by the first appearance of Belle Glade Plain
pottery. Luer suggests, however, that the beginning
date for this subperiod may be closer to A.D. 500 (Luer
1989:121). The relative abundance of Belle Glade pot
tery is also said to increase relative to Sand-tempered
Plain in Caloosahatchee II. Caloosahatchee III (A.D.
1200-1400) is recognized by the presence of
Englewood Incised and St. Johns Check Stamped.
Caloosahatchee IV (A.D. 1400-1513) is designated by
the presence of Glades Tooled, Safety Harbor, and
Pinellas Plain types. Caloosahatchee V (A.D. 1513
1750) is recognized by the presence of European ar
tifacts. Widmer's Caloosahatchee ceramic sequence is
also summarized in Table 1.

\ \
\ \, ,
" "" "" "" "" "" ........

........................ , .....

...................:--------------
Figure 14. Hypothetical reconstructed shape of two partially
reconstructed Sand-tempered Plain vessels from 8LL51, Collier Inn,
Useppa Island (top= FlaMNH catalogue number A20400, rim 115,
crossmended vessel G; bottom= FlaMNH catalogue number A20399, rim
116, crossmended vessel M).

sherd from Level 4 can be crossmended to pottery in
higher levels.

The pottery assemblage from Levels 1-3 includes
portions of five reconstructible vessels (Figures 13-15)
and large rim and body sherds representing several
other vessels. The predominant pottery categories in
clude Sand-tempered Plain, Belle Glade Plain, and
SPCB Plain. There is a stratigraphic increase in Belle
Glade Plain and SPCB Plain in Tests A-I and A-3 (see
AppendiX E), but the significance of this increase is
questionable owing to the abundance of crossmending
sherds. Minority categories include seven St. Johns
Plain, two sandy paste sherds with undiagnostic and
perhaps unintentional decoration, two sandy paste
rim sherds that resemble Fort Drum Incised (Figure
12) (Goggin 1950:Fig. 78K and L; Willey 1949a:Plate 3G
and J), and two Pasco Plain. Pottery in immediate
contact with burials (see AppendiX E) includes Sand-
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Figure 15. Photograph and line drawing of a reconstructed Sand-tempered Plain bowl from 8LL51, Collier Inn,
Useppa Island (FlaMNH catalogue number A20382, rim 128, crossmended vessel T).
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time frame. Although the sample size is very small,
SPCB Plain was restricted to the upper excavated level
and surface collection, and Belle Glade Plain was
present only in the surface collection. The presence
of Belle Glade pottery in the surface collection indi
cates that a Caloosahatchee II (or later) occupation is
also present at Cash Mound, but not represented by
excavated materials.

The Caloosahatchee II period is well represented by
test excavations at Josslyn Island. The deposits show
the increase and predominance of Belle Glade Plain
pottery relative to Sand-tempered Plain. This trend
and the radiocarbon dates indicate a Caloosahatchee
II designation for at least a portion of the deposit.
Belle Glade Red pottery occurs in significant quan
tities during the estimated time frame of A.D. 961
1304. Belle Glade Red is not a formally described
pottery type. It is reported with rare occurrence at the
Marco midden (Van Beck and Van Beck 1965) and at
Goodland Point (Goggin 1949). Its chronological posi
tion is not defined, although it occurs with Glades IIA
and IlIA types at Goodland Point (Goggin 1949) and
with Glades IIA types at Marco (Van Beck and Van
Beck 1965). Josslyn represents the first well-docu
mented occurrence of significant quantities of Belle
Glade Red pottery in stratigraphic context. A
Caloosahatchee III designation is indicated for the
upper levels (1-3) by the presence of St. Johns Check
Stamped pottery. Caloosahatchee I deposits are also
present at Josslyn, but the pottery sample is insuffi
cient for reliable description and detection of changes
through time.

The Collier Inn collection represents a broad but
unevenly represented temporal span. Fiber-tempered
pottery in a lower level designates a "pre Glades I late"
occupation, with an estimated time frame of 2550-1850
B.C. (Widmer 1988:69). Most of the other pottery is
much more recent in age, dating to A.D. 595-666 on the
basis of a radiocarbon date on human bones in direct
association. The presence of Belle Glade paste pottery
and absence of diagnostic Caloosahatchee III and IV
decorated pottery, such as St. Johns Checked Stamped,
Glades Tooled, or Safety Harbor types indicate a
Caloosahatchee II occupation. The stratigraphie in
crease in Belle Glade Plain supports a Caloosahatchee
II designation, but crossmending indicates that the
levels may be contemporaneous, with the pottery
deposited as a cap over burials. The inclusion of ear
lier materials in the Collier Inn assemblage is indicated
by the presence of Ft. Drum Incised, a Glades I late
type (A.D. 500-700 [Caloosahatchee II) in the adjacent
south Florida Circum-Glades sequence.

Test excavations at Buck Key yielded the most recent
pottery assemblage in the collection, dating between
A.D. 1027 and 1439. Caloosahatchee II through IV
periods are represented on the basis of these dates and
the presence of diagnostic Caloosahatchee IV pottery
types (Glades Tooled and Safety Harbor Incised). The
initial Caloosahatchee II occupation, represented by
the lower levels of Tests A and I, is so designated on
the basis of the A.D. 1027-1210 radiocarbon date. The
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pottery sample size does not allow us to estimate
assemblage composition reliably and precludes valid
comparison to Widmer's Caloosahatchee II definition.
I recommend further testing of this portion of the
midden to clarify pottery use and manufacture and/or
acquisition during this time, and for comparison to the
Caloosahatchee II definition.

Temporal divisions among the remaining levels are
not clear-cut. The traditional indicators of Caloos
ahatchee III occupations are absent (Englewood pot
tery) or rare (St. Johns Check Stamped). The strat
igraphic differences in proportions of Sand-tempered
Plain versus Belle Glade and SPCB Plain observed in
middle versus upper levels of Tests A and I may cor
respond to a temporal division. Middle levels date
between approximately A.D. 1250 and 1400, a
Caloosahatchee III time frame, according to Widmer's
chronology. The temporal relationship between
upper and middle levels is uncertain. However,
Glades Tooled pottery in the upper levels of Test I
indicates a Caloosahatchee IV time frame for the upper
levels; this is supported by the occurrence of Safety
Harbor types in the surface collection. Most of the
Glades Tooled sherds from this site come from the Test
B feature context, dating between A.D. 1267 and 1439,
however. These dates, which are earlier than those
specified for the Caloosahatchee IV period, may call
for reevaluation of the time frame for sub period
divisions, or for reconsideration of the Caloosahatchee
III and IV sequence definitions. Observations or
"trends" of change during the occupation of Buck Key
include a decrease through time in Belle Glade Plain
(it is common only in the middle levels-Caloosa
hatchee III?); and an apparent increase in SPCB Plain
(generally, more common in middle-upper levels of
the deposits-Caloosahatchee IV?).

Thus we may rank the four sites from earliest to most
recent: Cash Mound, Collier Inn, Josslyn Island, and
Buck Key. The Cash Mound pottery offers the best
representation of a Caloosahatchee I occupation,
despite small sample size. Most of the Collier Inn
pottery represents a Caloosahatchee II occupation.
The Josslyn Island materials date primarily to Ca
loosahatchee II and Caloosahatchee III periods. Most
of the Buck Key pottery appears to represent Caloo
sahatchee III to IV time periods.

Chronological Significance of Paste Variation

Stratigraphic comparisons reveal that certain paste
categories are more useful than others in terms of
chronological identification. Sand-tempered Plain
has predominance and temporal longevity, a trend
already established for this region. This pottery is
particularly abundant in Caloosahatchee I and IV as
semblages, as observed at Cash Mound and Buck Key.
Sand-tempered Plain is also predominant early in the
Caloosahatchee II period but decreases through time
relative to Belle Glade Plain. This observation is sup
ported by the lower levels at the John Quiet Mound
(8CH45) in the Cape Haze peninsula (Bullen and Bul
len 1956:43). It is unknown whether the subtle color
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difference between Buck Key and Useppa samples
noted previously (p. 111) can be attributed to
geographic variation in sandy paste clay composition
(i.e., amount of iron compounds) or to temporal varia
tion in selection of resources. Until we collect addi
tional regional data, Sand-tempered Plain can be used
most reliably for identifying post-500 B.C. occupa
tion.

Belle Glade paste traditionally indicates Caloosa
hatchee II assemblages (Widmer 1988:56, 84). Radio
carbon determinations and stratigraphic occurrences
of Belle Glade Plain at Cash Mound, Collier Inn, and
Josslyn Island indicate an estimated date of A.D. 650
to 800 for the first manufacture and/or acquisition of
Belle Glade pottery in the area. In addition, Belle
Glade Plain is predominant during the Caloosahat
chee II and III subperiods at Josslyn. Observations at
Buck Key indicate that a stratigraphic decrease in Belle
Glade Plain may identify the transition between
Caloosahatchee III and IV periods. The decrease in
Belle Glade Plain pottery in the Caloosahatchee IV
period is corroborated by frequency of shifts in Belle
Glade Plain and Sand-tempered Plain in the upper
levels at the John Quiet Mound (Bullen and Bullen
1956:43). Mere presence of Belle Glade Plain as a
minority category may not distinguish between, for
example, early Caloosahatchee II and Caloosahatchee
IV periods, in the absence of stratigraphic context
and/or diagnostic decorated pottery. It is unknown if
temporal significance can be attributed to the paste
color difference noted previously between Belle Glade
pottery from Caloosahatchee III-IV contexts at Buck
Key and Belle Glade pottery from Caloosahatchee II
III contexts at Josslyn and Useppa.

SPCB paste has also restricted chronological dis
tribution in the present study. This paste category was
observed only in assemblages dating to Caloosahat
chee II and later periods. The first appearance of SPCB
pottery generally coincides with the first appearance
of Belle Glade Plain. In addition, SPCB paste oc
curred in greatest relative frequency in Caloosahat
chee III-IV contexts at Buck Key. Thus SPCB paste
may also be useful for distinguishing between
Caloosahatchee II and later (III or IV) occupations.

Minority paste categories include St. Johns chalky
paste, Pasco Plain (limestone-tempered), grog
tempered, fiber-tempered, micaceous paste pottery
and laminated or Pinellas paste. Although observed
primarily in Caloosahatchee II contexts in the present
study, St. Johns Plain and limestone-tempered pottery
occur in a variety of temporal contexts (Widmer 1988:
68-73, 84-85). Thus these types cannot be considered
as temporally useful out of context. The temporal
relationship of limestone-tempered pottery is known
only if the context can be dated by some other means
(e.g., radiocarbon dates, diagnostic decorated pottery,
or presence or absence of temporally diagnostic paste
types such as Belle Glade Plain). Grog-tempered pot
tery is reported as a "late" type in the central penin
sular Gulf coast (Luer and Almy 1980). Grog- temp
ered pottery was identified at Buck Key in Caloosahat-
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chee III-IV contexts and at Josslyn in Caloosahatchee
III contexts, and may eventually become an accepted
indicator of late occupation in Southwest Florida sites,
pending documentation of comparable occurrences at
contemporaneous sites. Laminated paste in the form
of Pinellas Plain is an accepted Caloosahatchee IV
indicator (Widmer 1988:56, 86). One laminated paste
sherd, identified tentatively as Pinellas Plain, occurred
in an upper or Caloosahatchee III level at Josslyn. I
emphasize, however, that identification of this pottery
as Pinellas Plain is tentative. The relationships be
tween the various laminated pastes that have been
described (Fradkin 1976; Luer 1989; Sears 1982; Wid
mer 1986, 1988) are poorly understood. Until all these
relationships are clarified (by means of comparative
technological study), laminated paste should not be
considered a temporal indicator. The temporal utility
of fiber-tempered pottery is already well established
for the area (Widmer 1988:68-73). In the present
study, micaceous paste appears to be temporally use
ful, but only because of an apparent association with
Weeden Island pottery types at Collier Inn and Josslyn
(probably Caloosahatchee II).

Chronological Significance of Decoration

Small quantities of temporally diagnostic decorated
pottery continue to provide at least partial basis for
temporal control in this area. Glades Tooled is an
accepted Caloosahatchee IV marker, with the sug
gested time frame of A.D. 1400-1513. Its occurrence in
somewhat earlier (Caloosahatchee III) time frame at
Buck Key calls for reevaluation of sequence definitions
and/or reconsideration of the time frame for period
divisions. St. Johns Check Stamped is an accepted
Caloosahatchee III marker, with the suggested time
frame of A.D. 1200-1400. This is corroborated by its
occurrence at Josslyn in levels believed to be strat
igraphically above a context dating to A.D. 1225-1304.
Belle Glade Red was common in Caloosahatchee II
contexts at Josslyn dating between A. D. 800 and 1300.
This represents the first well documented occurrence
of significant amounts of Belle Glade Red sherds in a
stratigraphic context. The A.D. 800-1300 time frame is
relatively late in the Caloosahatchee II period. Thus,
Belle Glade Red may prove useful for making a tem
poral division within the Caloosahatchee II period.
Some of the Weeden Island pottery (Ruskin Linear
Puncta ted and Wakulla Check Stamped) from Josslyn
occurs in association with Caloosahatchee II contexts;
the other examples (Crooked River Complicated
Stamped and Weeden Island Incised) occur in surface
collections from Josslyn and Collier Inn. Weeden Is
land types may be useful minority indicators of
Caloosahatchee II occupations, but this will require
corroboration in the form of comparable occurrences
in contemporaneous contexts at other sites. Glades
Red was observed in Caloosahatchee II through IV
contexts in the present study. Thus Glades Red cannot
be considered temporally sensitive, but can be added
to the list of pottery traits used to describe
Caloosahatchee II-IV assemblages.
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Table 25. Modifications/Additions to the
Caloosahatchee Cultural Sequence on the Basis of
Paste and Decoration.

Subperiod Modifications/Additions

Caloosahatchee V No new data.

Increase in Sand-tempered
Caloosahatchee IV Plain pottery (predominant)

(AD. 1350-1500) Decrease in Belle Glade Plain
Increase in SPCB Plain

Continued predominance of
Belle Glade Plain

Caloosahatchee III
Continued occurrence of Sand-

(A.D. 1200-1350) tempered Plain and SPCB Plain
Small quantities of Glades Red,
Grog-tempered, and Belle
Glade Red pottery

Predominance of Belle Glade
Plain
Continued occurrence of Sand-

Caloosahatchee lIB tempered Plain and SPCB Plain
(A.D.800?-1200) Belle Glade Red

Continued occurrence of
Weeden Island and related
pottery?

First occurrence of SPCB pottery

Caloosahatchee ITA
Small quantities of Weeden

(AD. 650-800?) Island series and related
decorated pottery
Absence of Belle Glade Red?

Caloosahatchee I Absence of SPCB paste
(500 B.C-AD.650)

Potential Chronological Refinements: Paste and
Decoration

Several additions or modifications to Widmer's
Caloosahatchee area chronology can be made from the
stratigraphic comparisons. A summary list of obser
vations or trends is outlined in Table 25.

In evaluating these observations in terms of concrete
and/or testable improvements to the existing chronol
ogy, it is readily apparent that the Caloosahatchee I
time period is poorly represented in the collections
examined. Cash Mound and Josslyn Island both
yielded materials dating to this broad time period, but
sample sizes are insufficient to obtain a reliable repre
sentation of paste and decorative variability. As a
result, there is no basis for refining the Caloosahatchee
I sequence definition in terms of improving temporal
control within the 1200-year time frame. The limited
data indicate tentatively that the Caloosahatchee I
definition can be modified by specifying the absence
of pottery made of SPCB paste in pottery assemblages.

The Caloosahatchee II definition can be modified by
specifying the first occurrence of SPCB paste in pottery
assemblages. Other possible additions include small
amounts of diagnostic Weeden Island pottery and
Glades Red. In addition, the presence of Belle Glade
Red may provide the basis for making an "early" and
"late" temporal division within the Caloosahatchee II
subperiod, with Belle Glade Red occurring in "late," or

147

Caloosahatchee llB assemblages. Suggested dates for
"early," or Caloosahatchee IIA are A.D. 650-800, and
A.D. 800-1350 for Caloosahatchee lIB.

The Caloosahatchee III definition can be modified by
specifying the continued abundance of Belle Glade
Plain pottery, continued presence of Sand-tempered
Plain and SPCB Plain, and possibly Belle Glade Red.
The Caloosahatchee IV definition can be modified by
specifying a decrease in Belle Glade Plain, an increase
in SPCB Plain pottery and increase/predominance of
Sand-tempered Plain. Both the Caloosahatchee III and
IV definitions can be modified by the presence of small
amounts of grog-tempered pottery and continued oc
currence of small amounts of Glades Red. The time
frame for Caloosahatchee IV has been changed in light
of the earlier temporal position of Glades Tooled pot
tery at Buck Key.

Chronological Significance of Technological and Formal
Variability

To evaluate possible chronological differences in
technological and formal attributes of the pottery, I
considered the following: core color/degree of coring
(color variation in freshly broken cross section), sur
face color, thickness, surface finishing, rim/lip shape,
vessel wall orientation, mean rim and body thickness,
and vessel mouth diameter. These attributes are ones
that are known or suspected to have chronological
significance in southwest Florida or adjacent areas
(see discussion in the introduction of this chapter). I
recorded variability in core color and thickness for the
entire sherd sample during initial classification of the
collection. Surface finishing method and surface color
were recorded only on the subsample of rim sherds.

CORE COLOR DEGREE OF CORING
(Coding Value)

NO CORING

UGHT CORING· up to 30% of
cross-section Is dark

MODERATE CORING - 30% 1060% of
cross-section Is dark

HEAVY MEDIUM CORING - at leasl 60% of
cross-section is dark

HEAVY DARK CORING - at least 60% 01
cross-section Is dark

White zones denote "light", or oxidized colors; Munsell hues range from 10VR 10 2.5YA with Munsell
values ~ 5.

Shaded zones denote 'medium" grayish and brownish colors; Munsell hues range from lOYR 10 5Y with
values > 3 :: 5.

Black zones denote "dark" gray 10 black colors; Munsell hues are mainly 2.5Y and 5Y with values <: 3
and chromas <: 2.

Figure 16. Stylized illustration of core color/degree
of coring categories.



Table 26. Surface Color Categories.

'Munsell color measurements were made on grab samples of rim sherds from
rim subsamples defined by site, paste and exterior surface color. Sample size
of the grab samples consisted of no more than five sherds per site/paste/color
category, totaling 116 rim sherds.

Coding
Munsell Colors' General and Munsell Description

Value

well-oxidized "buff" and reddish
colors; "bu ff" colors (lOYR hues)

hues 5YR to lOYR include: light yellowish brown, pale
1 values >4 brown, brown; reddish colors (5YR,

chromas 4-6 7.5YR hues) include; reddish brown,
yellowish red, brown, strong brown,
light yellowish brown

hues lOYR to 5Y moderately-oxidized gray and brown

2
(mostly lOYR) colors including: dark brown, brown
values 4-5 to dark brown, grayish brown, gray to
chromas 1-2 grayish brown, gray, gray to dark gray

hues lOYR to 5Y poorly-oxidized, mottled colors
(mostly 10YR) including: dark gray, dark gray to

3 values 3-4 dark grayish brown, dark gray to very
chromas 1-2 dark gray, dark brown to very dark

grayish brown

hues lOYR to 5Y very poorly-oxidized or reduced black
4 values <3 to very dark gray colors

chromas <2

148

Definition of attributes/methods of data collection.
The color of pottery is a product of the interaction of
paste composition (amount of iron compounds and
organics in clays) and temperature, duration, and at
mosphere of firing. When some degree of control over
paste variability is obtained, color can be used to make
inferences about firing technologies. I recorded
variability in core color/degree of coring with refer
ence to five nominal categories, ranging from "no
coring" (light, clear, or well-oxidized colors in sherd
cross section) to "heavy dark coring" (black to dark
gray, very poorly-oxidized colors for most of the cross
section) (see Figure 16 for illustration of core color
categories). These categories were based on gross
visual color/coring differences. I specified four
nominal categories of surface color for recording ex
terior and interior surface color of the rim subsample,
ranging from'light, clear or well-oxidized colors to
dark grayish brown to black, or very poorly-oxidized
colors (listed in Table 26). These categories were also
specified on the basis of gross visual color differences.
The range of Munsell colors for core and surface color
is listed in Figure 16 and Table 26, respectively.

Thickness of pottery is related to factors such as
paste composition (clays and size and frequency of
aplastics), vessel size and shape, intended function,
and perhaps skill or effort in manufacture. I specified
four ordinal categories of wall thickness for recording
variability in thickness from the entire sherd sample:::;
5 mm, > 5 ::; 7 mm, > 7< 10 mm, ~ 10. Interval meas
urements of body and rim thickness were made on
each rim sherd in the rim subsample.

Surface finish refers to surface characteristics result
ing from the method by which a vessel is smoothed
and evened during and after the shaping or construc
tion process (Rice 1987:136-138; Shepard 1976:187).
Surface finish is identified by class of tool used
(pliable or yielding, non-yielding, and edged
tools) and state of plasticity or dryness of the clay
body when finished (e.g., plastic or wet, leather
hard, dry). These tool/plasticity combinations
translate into descriptive nominal categories
such as "scraped, partially smoothed," "scraped,
well smoothed," "burnished," etc. These surface
finishing categories are described in more detail
in Table 27. I recorded exterior and interior sur
face finishes from the rim subsample.

Variability in rim/lip shape and vessel wall
orientation was recorded from the rim sub
sample with reference to nominal categories.
Possible values for rim or lip shape include
round, flat/squared, flat/beveled, thickened or
expanded flat/squared or flat/beveled (desig
nated when rim thickness is at least 2 mm greater
than body thickness), rounded, thinned, etc.
Possible values for vessel wall orientation in
clude incurving, outslanting, vertical or straight
sided, etc. In addition, vessel mouth diameter
was estimated for each applicable rim sherd with
a rim diameter template. Note that not all rim
sherds were large enough for determining vessel
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wall orientation, and not all rims that were large
enough for determining vessel wall orientation were
large enough for estimating mouth diameter.

Core color and thickness data were recorded for
computer analysis with the larger data set discussed
above (see AppendiX A). Individual color and thick
ness measurements of individual sherds were not
recorded. Nominal and ordinal categories were
specified so that these data could be easily and quickly
recorded on a large sample. Surface color, surface
finish, and formal data from the rim subsample
formed a separate data set for computer analysis (see
Appendix A). Provenience, paste, and decoration
were also recorded so that variation in form and tech
nological attributes could be evaluated and described
while controlling for spatial, chronological, and
typological aspects. The Statistical Analysis System
(Ray 1982) was used for all computer analyses.

Evaluation of Chronological Significance

I evaluated chronological differences in technologi
cal and formal variability by making intersite com
parisons of data. Small sample size and/or uneven
temporal representation precluded evaluation of
chronological differences within individual pottery
categories at particular sites, with the exception of
Belle Glade Plain from Josslyn Island.

The following discussions consist of intersite com
parison of the three predominant pottery categories:
Sand-tempered Plain (all four sites), Belle Glade Plain
(excludes Cash Mound), and SPCB Plain (all four
sites). The objective is to identify and define testable
temporal trends in technological and formal varia
bility within these pottery categories. Chi-square
statistics were often computed to evaluate the statisti
cal significance of the temporal trends suggested by
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Table 27. Description of Surface Finishing Categories.
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Coding
Technique Tool Type and Condition of Paste DescriptionValue

Surface was scraped uniformly but not
A Scraped, unsmoothed Edged tool, plastic state smoothed over, showing grain and drag

lines, pitting, and some plastic flow.

Partially dry surface was probably

B Unscraped, smoothed Pliable tool, leatherhard state
smoothed with a wet, pliable tool without
prior scraping, resulting in a lumpy,
uneven surface.

Edged and pliable tools, plastic to
Surface was scraped to a uniform level

C Scraped, partially smootherd
leatherhard

and partially smoothed over but not all
evidence of scraping was obliterated.

Wet, pliable tool was used to finish a

D Scraped, well smoothed Pliable tool, plastic to leatherhard
level, uniform surface (probably scraped),
obliterating any evidence of prior
finishing.

Smooth, hard tool was used to finish a
uniform surface (probably previously

E Scraped, well finished Non-yielding tool, plastic to leatherhard scraped), resulting in some smooth
streaks but no luster; evidence of prior
treatments was obliterated.

Smooth, hard tool was used to burnish a
level, uniform surface (probably

F Scraped, bu rn ished Non-yielding tool, leatherhard to dry previously scraped), resulting in smooth
streaking and some luster; evidence of
previous finishing was obliterated.

G Unknown (stamped/textured) Plastic to leatherhard
Evidence of surface finishing prior to
stamping or texturing was obliterated.

H Unknown Unknown
Evidence of surface finishes obliterated or
eroded.

observed differences between sites for the nominal
technological and formal variables. When necessary,
I incorporated Yates' correction for continuity into the
calculations in order to meet the expected cell frequen
cy requirements of the Chi-square statistic (Thomas
1976:279-282). The null hypotheses for the com
parisons are that there are no statistically significant
relationships between sites (hence, time periods) and
variation in technological and formal characteristics.
Rejection of the null hypotheses will enable us to
eliminate small sample size and/ or chance as sources
of the proposed temporal relationships. In addition,
z-score and/or t-score test statistics were computed to
evaluate the statistical significance of differences be
tween sites (hence, time periods) in terms of mean
body and/or mean rim thickness.

Sand-tempered Plain. This category has the greatest
representation in terms of sample size and temporal
duration, and all four sites are considered in the com
parisons. The Josslyn sample was not divided into
Caloosahatchee II and III subsamples because the
majority of sherds, especially rims, were recovered
from the Caloosahatchee II context. Intersite com
parisons (Table 28 A-I) show a marked division be
tween pottery from Cash Mound and the other sites in
terms of formal attributes of rim shape and vessel wall
orientation and technological attributes of color, thick
ness, and surface finishing. For many of the com
parisons, Cash Mound and Buck Key samples occupy

opposite ends of a continuum with Collier Inn and
Josslyn materials falling in between.

Buck Key and Cash Mound occupy opposite ends in
variation in rim shape, with Collier Inn and Josslyn
samples occurring in between (see Table 28A). Cash
Mound has the highest proportion of "chamfered" lips
similar to those illustrated by Luer and Almy (1980:
214; 217-218) for "early" rim shapes; the variation ex
hibited by the Cash Mound subsample is similar to the
variation observed by Luer and Almy. Rounded and
flat/ squared lips are predominant in Collier Inn and
Josslyn subsamples and occur in nearly equal propor
tions. Buck Key has the highest proportion of
flat/squared rims and lowest proportion of rounded
rims, relative to the other two sites. In addition, a few
Sand-tempered Plain rims from Buck Key have thick
or expanded flat lips, similar to some Belle Glade Plain
rims (one example is pictured in Figure 10). The ob
served differences between Cash Mound versus Col
lier Inn plus Josslyn (combined), between Cash
Mound versus Buck Key, and between Collier Inn plus
Josslyn (combined) versus Buck Key are sta-tistically
significant (p < .01, .001, and .05, respectively). These
comparisons document an increase through time in
manufacture of sandy paste pots with flat/squared
rims (and expanded rims) at the expense of pots with
rounded rims and corroborate the regional implica
tions regarding change through time in rim form sug
gested by Luer and Almy (1980:218) for the central
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Table 28. Intersite Formal and Technological Variability in Sand-tempered Plain.

Site # 8LL722 8LL32 8LLSI 8CH38 Total

A. RIM/LIP SHAPE (Rim Subsample)

Thick-Flat & Beveled 7/6% 1/3% 1/1% 0 9

Flat/Squared 61/54% 11/37% 40/40% 2/14% 114

Flat/Beveled 7/6% 2/7% 1/1% 0 10

Rounded 30/27% 13/43% 41/41% 5/36% 89

Round/Beveled 6/5% 2/7% 5/5% 1/7% 14

Chamfered 0 0 3/3% 5/36% 8

Thinned 2/2% 1/3% 8/8% 0 11

Other 0 0 0 1/7% 1

Total 113 30 99 14 256

B. VESSEL WALL ORIENTATION (Rim Subsample)

Incurving/lnslanting 16/31% 6/26% 9/17% 5/62.5% 36

Vertical 17/33% 6/26% 19/36% 2/25% 44

Slightly Outslanting 3/6% 1/4% 2/4% 0 6

Outslanting 16/31% 9/39% 19/36% 1/12.5% 45

Compound 0 1/4% 4/8% 0 5

Total 52 23 53 8 136

C. CORE COLOR/DEGREE OF CORING (Entire Sample)

(I) No Coring 130/10% 9/4% 48/4% 11/17% 198

(2) Light Coring 7/<1% 2/1% 20/2% 2/3% 31

(3) Moderate Coring 170/14% 15/7% 257/23% 10/16% 452

(4) Heavy Medium
74/6% 14/6% 106/10% 12/19% 206

Coring

(5) Heavy Dark
858/69% 186/82% 667/61% 29/45% 1740

Coring

Total 1239 226 1098 64 2627

D. EXTERIOR SURFACE COLOR (Rim Subsample)

(l) Well Oxidized 10/9% 4/13% 12/12% 3/21% 29

(2) Moderately
8/7% 1/3% 8/8% 3/21% 20

Oxidized

(3) Poorly Oxidized 26/23% 10/33% 33/34% 5/36% 74

(4) Very Poorly
69/61% 15/50% 45/46% 3/21% 132

Oxidized

Total 113 30 98 14 255

E. INTERIOR SURFACE COLOR (Rim Subsample)

(I) Well Oxidized 17/15% 2/7% 16/16% 3/21% 38

(2) Moderately
12/11% 0 31/31% 2/14% 45

Oxidized

(3) Poorly Oxidized 34/30% 9/31% 16/16% 5/36% 64

(4) Very Poorly
49/44% 18/62% 36/36% 4/29% 107

Oxidized

Total 112 29 99 14 254
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Site # 8LL722 8LL32 8LLSI 8CH38 Total

F. EXTERIOR SURFACE FINISH (Rim Subsample)

(A) Scraped,
2/2% 1/4% 0 0 3Unsmoothed

(B) Unscraped,
4/4% 4/1S% 10/12% 5/38% 23Smoothed

(C) Scraped, Partially
20/19% 4/15% 13/15% 1/8% 38Smoothed

(D) Scraped, Well
61/59% 12/46% 54/63% 7/54% 134Smoothed

(E) Scraped, Well
17/16% 5/19% 9/10% 0 31Finished

Total 104 26 86 13 229

G. INTERIOR SURFACE FINISH (Rim Subsample)

(A) Scraped,
0 1/4% 0 0 1

Unsmoothed

(B) Unscraped,
1/1% 2/7% 6/7.5% 2/14% 11

Smoothed

(C) Scraped, Partially
8/8% 3/11% 9/11% 5/36% 25Smoothed

(D) Scraped, Well
84/82% 18/67% 59/74% 6/43% 167

Smoothed

(E) Scraped, Well
9/9% 3/11% 6/7.5% 1/7% 19

Finished

Total 102 27 80 14 223

H. BODY/WALL THICKNESS (Entire Sample)

:s;5mm 130/11% 20/9% 62/6% 1/2% 213

>5:S;7mm 710/58% 100/45% 475/45% 8/12% 1293

>7<10 mm 376/30% 94/42% 403/39% 35/55% 908

~10 mm. 17/1% 8/4% 105/10% 20/31% 150

Total 1233 222 1045 64 2564

L MEAN BODY AND RIM THICKNESS (Rim Subsample)

Mean Body Thickness 6.5 mm 6.9mm 7.2mm 8.8mm not applicable

Mean Rim Thickness 6.3mm 6.0mm 6.1 mm 8.3mm' not applicable

Mean Difference (Rim-
-0.2 mm -1.0 mm -1.1 mm -0.5 mm' not applicable

Body)

Mean Diameter 22.7 cm 21.3 cm 25.1 cm 21.0cm not applicable

Sample Size
# Body/# Rim/ 113/113/34 29/30/16 98/99/35 14/13/6 not applicable
# Diameter

, An extreme rim thickness value of 20.7 mm was excluded from the calculations.

peninsular Gulf coast. Rim profiles of Sand-tempered
Plain pottery are illustrated in Figures 10, 17, and 18
(8LL722), Figure 19 (8LL32), Figures 13, 20, and 21
(8LL51), and Figure 22 (8CH38).

The sites also show a marked division in terms of
vessel wall orientation (Table 28B). The identifiable
Cash Mound rims are primarily incurving/inslanting
and vertical in orientation. Those from the other sites
exhibit outslanting, vertical, and inslanting/incurving
orientations. An identical trend of change in vessel
shape through time is also suggested by Luer and

Almy (1980:218) for central peninsular Gulf coast pot
tery samples. This additional evidence is corrobora
tive and strengthens confidence in the validity of this
proposed temporal trend.

The Cash Mound sample has a more variable dis
tribution of values for core color/ degree of coring than
the other samples, with nearly half of the cases falling
into well- and moderately-oxidized categories (see
Table 28C). The observations for the other sites are
more strongly peaked, with dark gray to black/poor
ly-oxidized colors accounting for the majority of ob-
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Figure 17. Sand-tempered Plain rim profiles from 8LL722, Buck Key Shell Midden (rounded rimsHsee
Appendix F for explanation).

servations. A ranking of sites in terms of the propor
tion of better- versus poorly-oxidized colors places
Cash Mound and Josslyn Island at opposite ends, with
Collier Inn and Buck Key in the middle. Post-deposi
tional refiring may have affected the placement of
Buck Key in this ranking, however; about 40% of the
well- to moderately-oxidized sherds come from fea
ture levels in Test B and were subjected to alteration
through post-depositional firing. I suspect that an
unaltered (by refiring) distribution of observations
would approximate that from Josslyn Island. The ob
served differences in core color variability between
Cash Mound versus Collier Inn plus Josslyn (com
bined) and between Cash Mound versus Buck Key are
statistically significant (p< .001).

These observations of intersite variability in core
color should not be interpreted as meaning that "ear
lier" sand-tempered plain pottery was "better" fired
than later pottery, because "poorly oxidized" does not
equate with poor or insufficient firing. Rather, the
distributions may document a trend of increasing con
sistency of manufacturing/firing of the pottery. A
tendency for "early" sand-tempered plain pottery to
have reddish brown (better-oxidized?) colors was
noted by Sears at the Fort Center site (1982:23).

Cash Mound samples also exhibit the highest pro
portion of well- to moderately-oxidized surface color,
and a more variable distribution of observations

(Table 28D and E). Buck Key, the most recent site,
exhibits predominantly very poorly-oxidized ex
teriors; Josslyn and Collier Inn distributions are inter
mediate between these extremes, but are more similar
to Buck Key samples than to Cash Mound. Interior
surfaces tend to be somewhat better-oxidized than
exteriors in terms of the percentage of well- to
moderate- versus poorly-oxidized colors, regardless
of site/time period (Table 28E). This variation maybe
due to how vessels were arranged for firing, rather
than changes through time and this may indicate that
exterior surface color is more useful than interior color
for documenting temporal trends, or at least for cor
roborating trends observed in other attributes. The
observed differences in exterior surface color
variability between the sites have little or no statistical
significance, however.

Cash Mound samples also differ from the other sites
in terms of surface finishes. The Cash Mound sample
exhibits more poorly-finished surfaces (categories B
and'C) and fewer well-smoothed surfaces (category D)
relative to the observations at the other sites (Tables
28F and G). The observed differences in exterior sur
face finish between Cash Mound versus Collier Inn
plus Josslyn and between Cash Mound versus Buck
Key have statistical significance with p<.10 and .005,
respectively; the differences for interior surface finish
are significant with p<.20 and .01, respectively. This
may document an increase in consistency of manufac-
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Figure lB. Sand-tempered Plain rim profiles from BLL722, Buck Key Shell Midden (flat/squared rims)(see
Appendix F for explanation).

ture through time in terms of increase in labor input
or care and time in execution of surface finish.

The division between Cash Mound and the other
sites is also evident for the distribution of thickness
measurements and mean rim and body thickness
(Table 28H and I). Thirty-one percent of Cash Mound
sherds are ~10 mm thick, versus only 1% at Buck Key.
The distributions for Josslyn and Collier Inn are inter
mediate between these two sites. The observed dif
ferences in thickness variability between Cash Mound
versus Collier Inn plus Josslyn, between Cash Mound
versus Buck Key, and between Collier Inn plus Josslyn
versus Buck Key are statistically significant (p < .001).
These distributions are reflected by mean body thick
ness measurements from the rim subsamples: Cash
Mound with 8.8 mm versus 6.5 mm for Buck Key, and
Josslyn and Collier Inn with 6.9 mm and 7.2 mm,
respectively. In addition, rims are generally thinner
than body sherds in all subsamples. The differences
in mean body thickness between Cash Mound versus
Collier Inn, Cash Mound versus Josslyn, Cash Mound
versus Buck Key, Collier Inn versus Buck Key, and
Josslyn versus Buck Key were all found to be statisti
cally significant (p<.OOI to .05). These distributions
and mean measurements document a reduction in
thickness through time and corroborate the observa
tions of the Bullens (1956) for their Cash Mound inves-

tigation, those of Luer and Almy (1980) for "early"
contexts in the central peninsular Gulf coast, and those
of Sears (1982) for "early" contexts at Fort Center.

On the basis of these distinctions, I suspect that
several Caloosahatchee I period sherds may be in
cluded in the Collier Inn site collection. This suspicion
is based on technological and formal variation within
a subsample of Sand-tempered Plain rims having a
body thickness of 8 mm or greater (Table 29A-I). This
subsample consists of 29 rim sherds or 29% of the
entire Collier Inn Sand-tempered Plain rim sub
sample. Thirty-one percent of this subsample have
thickness values that are ~10 mm (Table 29H and I),
which is comparable to the percentage of rims with
~10 mm body thickness from Cash mound (entire
sample-see Table 28H). Rounded rims are predom
inant in this Collier Inn subsample, but the range of
variation in rim/lip shape is similar to Cash Mound
(Table 29A), and it includes the occurrence of "cham
fered" rims, similar to those from Cash Mound
(rounded rim examples from Collier Inn are illustrated
in Figure 20 Ii, k, 0, vD. Most of the identifiable rims
exhibit incurving/inslanting and vertical vessel wall
orientation (Table 29B). In addition, this subsample is
similar to sand-tempered plain pottery from Cash
Mound in variation in surface and core color and
surface finishing (Table 29C-G).
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Figure 19. Sand-tempered Plain rim profiles from 8LL32, Josslyn Island Mound (see Appendix F for
explanation).

Belle Glade Plain. Comparisons of Belle Glade Plain
pottery include samples from Buck Key, Josslyn, and
Collier Inn. Sample sizes from Josslyn were sufficient
for distinguishing between Caloosahatchee II and III
time periods. Intersite comparisons are listed in Table
30A-I. The comparisons show that there are no clear
cut differences between sites/time periods in terms of
vessel wall orientation, coring, surface color and
finishing (see Tables 30B-G). Belle Glade pottery is
generally characterized by well- to poorly-oxidized
colors, scraped, unsmoothed or partially smoothed
exterior surface finish (categories A and C), well
smoothed or well-finished interior surface finish
(categories D and E), and outslanting vessel wall
orientation. Sears observes at Fort Center that colors
change from dark or gray colors to lighter colors
through time and proposed increase in control of
firing (1982:21). I saw no such trend in the present
study and it may be that some "temporal trends" are
site-specific and cannot be applied to broader regional
manifestations of the pottery.

The strongest evidence for a temporal difference
between subsamples is in rim shape, the difference
between rim and body thickness, and body thickness
(Tables 30A, H, and 1). Buck Key and the Caloosa-

hatchee III Josslyn subsample have the highest propor
tion of thick or expanded flat lips, and hence, the
largest difference between rim and body thickness
(average difference of 3.0 and 2.6 for Buck Key and
Josslyn-Caloosahatchee III versus 1.3 for both Josslyn
Caloosahatchee II and Collier Inn subsamples, respec
tively). Rim profiles of Belle Glade pottery are
illustrated in Figures 23 (8LL722), 24 and 25 (8LL32),
and 26 (8LL51). The differences in the distributions of
rim shape between Collier Inn plus Josslyn (Caloo
sahatchee II subsample) versus Buck Key plus Josslyn
(Caloosahatchee III subsample) have very weak statis
tical significance (p<.20). However, the differences in
mean rim thickness between Collier Inn versus
Josslyn-Caloosahatchee III and versus Buck Key sub
samples, and Josslyn-Caloosahatchee II versus
Josslyn-Caloosahatchee III and versus Buck Key were
all found to have stronger statistical significance, with
significance levels ranging between p < .005 and .10.
The Buck Key samples have the greatest proportion of
extremely thin-walled vessels (48% S 5 mm; see Table
30H). The differences in the distribution of body
thickness between Buck Key versus each of the other
subsamples are statistically significant (p <.001 to .01).
The differences between these sites indicate a tenden-
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Figure 20. Sand-tempered Plain rim profiles from 8LL51, Collier Inn, Useppa Island (rounded rims)(see
Appendix F for explanation>.

cy toward making slightly thinner-walled vessels with
extra thickened lips. At Fort Center, Sears notes a
decrease in body thickness (1982:21) and an increase
in frequency of "expanded flat" lips (1982:112) through
time; the present study corroborates these trends on a
regional level.

SPCB Plain. The intersite comparisons (Table 31A-
1) of SPCB Plain pottery should be considered with
caution due to small total sample sizes from Cash
Mound (probably Caloosahatchee II in age) and
Josslyn Island (probably Caloosahatchee II-III in age),
and small rim subsample size from all sites. Some
trends seem to be evident despite small sample size,
however, and they can suggest trends to be tested with
future work. SPCB pottery is intermediate between
Sand-tempered Plain and Belle Glade Plain categories
in terms of technological and formal attributes as well
as paste characteristics. In terms of attributes of body
thickness, rim versus body thickness, and rim/lip
shape, the Cash Mound and Collier Inn subsamples
(probably Caloosahatchee II in age) are similar to
Caloosahatchee II Sand-tempered Plain subsamples
(i.e., samples from Collier Inn and Josslyn). The SPCB
Plain subsamples from Josslyn Island and Buck Key
(probably Caloosahatchee II-III and III-IV in age,

respectively) resemble some Belle Glade pottery in
terms of having rim thickness that exceeds body thick
ness and in the proportions of flat/squared or
flat/beveled and expanded flat rim shapes. The dif
ferences between Caloosahatchee II and III or IV con
texts in terms of mean body thickness and rim-body
thickness are statistically significant (p<.02S to .10).
These observations indicate that perhaps through time
the manufacture of SPCB pottery begins to mimic Belle
Glade Plain pottery in form and shape. Rim profiles
of SPCB Plain pottery are illustrated in Figures 22
(8CH38), 23 (8LL722), 24 (8LL32), and 26 (8LLS1).

Potential Chronological Refinements: Technological and
Formal Variability

Intersite comparisons of technological and formal
data show that there are several potential refinements
that can be added to the existing pottery chronology.
These are listed in Table 32 and summarized in the
following discussion.

Although the Caloosahatchee I time period is poorly
represented by the collections examined, there are
several testable improvements that can be added to
Widmer's period definition. Sand-tempered Plain
pottery from Caloosahatchee I contexts, as identified
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The difference in vessel form between Caloosahat
chee I and later time periods may have significance
beyond the temporal distinction described above.

The attributes that are most useful for distinguish
ing between Caloosahatchee I and later Sand-tem
pered Plain pottery include rim shape, vessel wall
orientation, wall thickness, core color, exterior surface
color, and surface finishing (exterior and interior).
The attributes that continue to be useful for making
temporal distinctions between Caloosahatchee II ver
sus III or IV Sand-tempered Plain pottery include rim
shape, vessel wall thickness, and rim thickness.

Sand-tempered PIain pottery from Caloosahatchee III
IV contexts, as identified from Buck Key, is similar to
Caloosahatchee II pottery in terms of surface and core
color, surface finishing, and vessel wall orientation.
Differences include a slight decrease in body thickness
and increase in rim thickness relative to body thick
ness, and increase in occurrence of flat/ squared rims.
Mean body thickness is 6-7 mm, with most of the
pottery ranging between 5 and 7 mm; flat/squared lip
shapes are predominant. In addition, some rims are
expanded/flat in shape and appear to mimic Belle
Glade Plain in rim shape and vessel form.

Figure 21. Sand-tempered Plain rim profiles from 8LL51, Collier Inn, Useppa Island (flat/squared rims)(see
Appendix F for explanation).

from Cash Mound, can be characterized by mean ves
sel body thickness of around 9 mm (with most pottery
ranging between about 7 mm to 12 mm), extremely
variable surface and core colors, with a significant
proportion of cases having "better-oxidized" colors,
variable surface finishing, incurving/inslanting and
vertical vessel wall orientation, and variable rim
shapes with rounded and chamfered lips being espe
cially common.

Sand-tempered Plain pottery from Caloosahatchee II
contexts, as identified from Collier Inn and Josslyn,
exhibits a decrease in vessel wall thickness and less
variable colors and surface finishing. This sand
tempered pottery is characterized by mean body thick
ness of about 7 mm (with most pottery ranging
between 5 mm and 10 mm), predominantly dark or
gray, poorly- to very poorly-oxidized surface and core
colors, and mostly well-smoothed surface finishing
(category D). Vessel form is variable, with outslant
ing, vertical, and incurving/inslanting orientations
occurring in approximately equal proportions. Flat/
squared and rounded rim shapes are also typical, oc
curring in approximately equal proportions.
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Figure 22. Sand-tempered Plain (a-h) and SPCB Plain (i-I) rim profiles from 8CH38, Cash Mound
(see Appendix F for explanation).

From Caloosahatchee I to II periods, there is a shift
from predominantly incurving or inslanting forms
(that is, forms with restricted vessel openings) to an
abundance of both restricted and unrestricted forms.
This change may indicate that pottery containers
played an increased role in the activities of the
makers/users during Caloosahatchee II and later
periods. Domestic pottery generally serves as con
tainers for storage, cooking or processing, and serving
or transfer (Rice 1987:208). Ethnographically, pottery
containers used for storage generally have smaller or
more restricted vessel orifices than do containers used
in cooking/processing and serving/transfer. Vessels
used in serving or transfer have larger, even more
unrestricted orifices than cooking/processing vessels
(see discussion in Rice 1987:236-240). Therefore, we
can hypothesize that Caloosahatchee I pottery vessels
may have served primarily as containers for storage,
while Caloosahatchee II and later vessels may have
served a wider range of functions, perhaps the entire
gamut of domestic functions. However, the relation
ships between vessel form and function do not always
hold true ethnographically, and they are difficult to
document archaeologically (Rice 1987:236-242, 210
211, 224-236).

The comparisons regarding Belle Glade Plain pot
tery provide the basis for further modifying the
Caloosahatchee II and III-IV sequence definitions.
Belle Glade Plain from Caloosahatchee II contexts, as
identified from Josslyn (Caloosahatchee II subsample)
and Collier Inn, is characterized by mean body thick
ness of 5.8 mm (with most of the pottery ranging

between 4 and 8 mm), mean rim thickness ranging 1-2
mm greater than mean body thickness, and
flat/squared rim shapes. Belle Glade Plain pottery
from Caloosahatchee III to IV contexts, as identified at
Buck Key (Caloosahatchee III-IV) and Josslyn Island
(Caloosahatchee III subsample), shows a slight
decrease in body thickness, and an increase in rim
thickness. The increase in rim thickness is reflected in
the increase and predominance of expanded flat
rim/lip shapes. Mean body thickness is 5.7 mm, but
ranges primarily between 3 and 7 mm; rims average 2
to 4 mm greater than body thickness. Characteristics
common to both time periods include variable surface
and core colors, scraped, unsmoothed or partially
smoothed exterior surface finishing, well-smoothed or
well-finished interior surface finishing, and outslant
ing vessel wall orientation.

The attributes consistently useful for making tem
poral distinctions in Belle Glade Plain pottery include
rim thickness, the difference between rim and body
thickness and, to a lesser degree, body thickness. Ves
sel form, color, and surface finishing do not exhibit
temporally diagnostic variation.

The difference between Belle Glade Plain and Sand
tempered Plain pottery in terms of vessel form de
serves some mention. In the present study, outslant
ing forms are predominant for Belle Glade Plain ver
sus a variety of vessel shapes for Sand-tempered Plain
pottery. Following the above discussion regarding
possible functional differences through time in Sand
tempered Plain pottery, we can hypothesize that Belle
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Table 29. Intersite Formal and Technological Variability in Early Sand-tempered Plain.

Site Number 8LL51 8CH38 Total

A. RIM/LIP SHAPE (Rim Subsample)

Thick/Flat Beveled 1/3% 0 1

Flat/Squared 6/21% 1/9% 7

Rounded 18/62% 3/27% 21

Round/Beveled 0 1/9% 1

Chamfered 2/7% 5/45% 7

Thinned 2/7% 0 2

Other 0 1/9% 1

Total 29 11 40

B. VESSEL WALL ORIENTATION (Rim Subsample)

Incurving/ Inslan ti ng 4/24% 5/83% 9

Vertical 5/29% 1/7% 6

Slightly Outslanting 1/6% 0 1

Outslanting 5/29% 0 5

Compound 2/12% 0 2

Total 17 6 23

C. CORE COLOR/DEGREE OF CORING (Rim Subsample)

(l) No Coring 2/7% 0 2

(2) Light Coring 4/14% 1/9% 5

(3) Moderate Coring 3/10% 0 3

(4) Heavy Medium Coring 5/17% 3/27% 8

(5) Heavy Dark Coring 15/52% 7/64% 22

Total 29 11 40

D. EXTERIOR SURFACE COLOR (Rim Subsample)

(1) Well Oxidized 8/28% 3/27% 11

(2) Moderately Oxidized 1/3% 3/27% 4

(3) Poorly Oxidized 10/34.5% 3/27% 13

(4) Very Poorly Oxidized 10/34.5% 2/18% 12

Total 29 11 40

E. INTERIOR SURFACE COLOR (Rim Subsample)

(l) Well Oxidized 11/38% 2/18% 13

(2) Moderately Oxidized 5/17% 2/18% 7

(3) Poorly Oxidized 6/21% 4/36% 10

(4) Very Poorly Oxidized 7/24% 3/27% 10

Total 29 11 40

F. EXTERIOR SURFACE FINISH (Rim Subsample)

(B) Unscraped, Unsmoothed 4/17% 3/30% 7

(C) Scraped, Partially Smoothed 6/25% 1/10% 7

(0) Scraped, Well Smoothed 13/54% 6/60% 19

(E) Scraped, Well Finished 1/4% 0 1

Total 24 10 34
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Table 29. Intersite Formal and Technological Variability in Early Sand-tempered Plain, continued.

Site Number 8LLSl 8CH38 Total

G. INTERIOR SURFACE FINISH (Rim Subsample)

(B) Unscraped, Smoothed 3/14% 2/18% 5

(C) Scraped, Partially Smoothed 3/14% 4/36% 7

(D) Scraped, Well Smoothed 14/67% 4/36% 18

(E) Scraped, Well Finished 1/5% 1/9% 2

Total 21 11 32

H. BODY/WALL THICKNESS (Rim Subsample)

~8<10 mm 20/69% 6/55% 26

~lOmm 9/31% 5/45% 14

Total 29 11 40

1. MEAN BODY AND RIM THICKNESS (Rim Subsample)

Mean Body Thickness 9.5mm 9.6mm not applicable

Mean Rim Thickness 7.9mm 8.8 mma not applicable

Mean Difference (Rim-Body) -1.7 mm -0.7 mma not applicable

Mean Diameter 25.9 cm 21.0cm not applicable

Sample Size - # Body/# Rim/# Diameter 29/29/14 11/10/4 not applicable

a An extreme rim thickness value of 20.7 mm was excluded from the calculations.
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Figure 23. Belle Glade Plain (a-j) and SPCB Plain (k-cc) rim profiles from 8LL722, Buck Key Shell Midden
(see Appendix F for explanation).
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Table 30. Formal and Technological Variability in Belle Glade Plain.

Site Number 8LL722
8LL32 8LL32

8LL51 TotalCaloosahatchee III Caloosahatchee 1I

A. RIM/LIP SHAPE (Rim Subsample)

Thick/Flat & Beveled 8/67% 13/59% 7/33% 4/27% 32

Flat/Squared 2/17% 7/32% 10/48% 5/33% 24

Flat/Beveled 2/17% 1/5% 3/14% 5/33% 11

Rounded 0 1/5% 1/5% 1/7% 3

Total 12 22 21 15 70

B. VESSEL WALL ORIENTATiON (Rim Subsample)

Incurving/lnslanting 1/10% 0 0 0 1

Vertical 3/30% 4/22% 4/25% 1/11% 12

Slightly Outslanting 2/20% 0 4/25% 1/11% 7

Outslanting 4/40% 14/78% 8/50% 7/78% 33

Total 10 18 16 9 53

C. CORE COLOR/DEGREE OF CORING (Entire Sample)

(1) No Coring 5/6% 16/18% 19/13% 2/1% 42

(2) Light Coring 0 2/2% 11/7% 4/2% 17

(3) Moderate Coring 10/12% 17/19% 34/23% 19/9% 80

(4) Heavy Medium
35/41% 20/22% 19/13% 77/38% 151Coring

(5) Heavy Dark
35/41% 35/39% 64/44% 100/50% 234Coring

Total 85 90 147 202 524

D. EXTERIOR SURFACE COLOR (Rim Subsample)

(1) Well Oxidized 0 6/29% 0 0 6

(2) Moderately
2/17% 0 4/19% 6/40% 12

Oxidized

(3) Poorly Oxidized 6/50% 10/48% 11/52% 6/40% 33

(4) Very Poorly
4/33% 5/24% 6/29% 3/20% 18

Oxidized

Total 12 21 21 15 69

E. INTERIOR SURFACE COLOR (Rim Subsample)

(1) Well Oxidized 0 5/23% 1/5% 0 6

(2) Moderately
2/17% 7/32% 6/29% 5/33% 20

Oxidized

(3) Poorly Oxidized 9/75% 7/32% 11/52% 8/53% 35

(4) Very Poorly
1/8% 3/14% 3/14% 2/13% 9

Oxidized

Total 12 22 21 15 70

F. EXTERIOR SURFACE FINISH (Rim Subsample)

(A) Scraped,
6/50% 16/84% 11/52% 6/55% 39

Unsmoothed

(B) Unscraped,
0 2/11% 4/19% 1/9% 7

Smoothed

(C) Scraped, Partially
6/50% 1/5% 5/24% 3/27% 15

Smoothed

(D) Scraped, Well 0 0 0 1/9% 1
Smoothed

(F) Scraped,
0 0 1/5% 0 1

Burnished

Total 12 19 21 11 63
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Table 30. Formal and Technological Variability in Belle Glade Plain, continued.
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Site Number 8LL722
8LL32 8LL32

Caloosahatchee III Caloosahatchee II 8LL51 Total

G. INTERIOR SURFACE FINISH (Rim Subsample)

(B) Unscraped,
0 0 0 2/14% 2Smoothed

(C) Scraped, Partially
0 0 2/10% 0 2Smoothed

(D) Scraped, Well
7/64% 5/26% 6/29% 11/79% 29Smoothed

(E) Scraped, Well
4/36% 14/74% 13/62% 1/7% 32Finished

Total 11 19 21 14 65

H. BODY WALL THICKNESS (Entire Sample)

s:5mm 41/48% 23/26% 35/24% 66/33% 165

<5s:7mm 33/39% 54/61 % 81/55% 112/57% 280

<7<10 mm 11/13% 12/13% 32/22% 17/9% 72

~1O mm. 0 0 0 2/1% 2

Total 85 89 148 197 519

I. MEAN BODY AND RIM THICKNESS (Rim Subsample)

Mean Body Thickness 4.9mm 6.1 mm 6.0mm 5.4 mm not applicable

Mean Rim Thickness 7.9mm 8.6mm 7.3mm 6.7 mm not applicable

Mean Difference (Rim-
3.0mm 1.7mm 1.3 mm 1.3 mm not applicableBody)

Mean Diameter 29.5 cm 31.8cm 29.4 cm 26.2 cm not applicable

Sample Size
# Body/# Rim/ 12/12/8 22/22/9 21/21/14 15/15/5 not applicable
# Diameter

Glade containers had a more restricted role in the
activities of the users than did Sand-tempered Plain
pottery. One alternative explanation for this pattern
is related to the suggestion that Belle Glade pottery
was brought into the Caloosahatchee area from the
Lake Okeechobee area through interregional exchange
(Luer 1989). In studies of archaeological pottery dis
tribution and trade it has been suggested that nes
tability or stackability of vessels is an important
characteristic of pottery vessels that were transported
over large distances (see discussion in Rice 1987:202,
236-242). The shallow, unrestricted forms and range
in mouth diameter exhibited by the Belle Glade Plain
rims examined in this study would be well-suited to
stacking or nesting; this might argue in support of a
nonlocal origin for Belle Glade pottery in southwest
Florida. With this in mind, regardless of possible
functional differences, perhaps the abundance of shal
low open bowl forms in these southwest Florida sites
can be explained in terms of representing an easily
transportable commodity. Determining the origin of
manufacture for Belle Glade pottery will allow this
proposition to be tested.

Although sample sizes of SPCB Plain are extremely
small, some provisional statements of temporal dif
ferences can be made. SPCB Plain from Caloosahat
chee II contexts, as identified from Collier Inn and

Cash Mound, should resemble Caloosahatchee II
Sand-tempered Plain in technological and formal at
tributes, while some SPCB pottery from Caloosa
hatchee III-IV contexts (as identified from Buck Key
and Josslyn) should approach Belle Glade Plain in
characteristics of body versus rim thickness, rim form,
and vessel form. The attributes useful for making
possible temporal distinctions include rim shape and
the difference between rim and body thickness.

SUMMARY AND RECOMMENDATIONS

In investigating pottery variability I have attempted
to improve our understanding of pottery production
through time and space in southwest Florida. Six
specific research objectives were addressed, beginning
with characterization and description of paste
variability. We can say with confidence that the pot
tery samples examined in this study are clearly char
acterized by greater paste variation than had been
traditionally assumed for this area. Under 70X mag
nification, four categories of paste can be distin
guished and consistently recognized, accounting for
94% of the sherds examined: sandy pastes A and B,
characterized by abundant quartz sand and few or no
acicular sponge spicules; and spicule pastes A and B,
characterized by common to abundant quartz sand
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Table 31. Intersite Formal and Technological Variability in SPCB Plain.

Site Number 8LL722 8LL32 8LL51 8CH3B Total

A. RIM/LIP SHAPE (Rim Subsample)

Thick/Flat & Beveled 5/23% 1/17% a a 6

Flat/Squared 8/36% 5/83% 3/33% 2/40% 18

Flat/Beveled 5/23% a 2/22% 1/20% 8

Rounded 3/13% a 2/22% 1/20% 6

Round/Beveled 1/5% a 1/11% a 2

Thinned a a 1/11% a 1

Other a a a 1/20% 1

Total 22 6 9 5 42

B. VESSEL WALL ORIENTATION (Rim Subsample)

Incurvi ng/ Inslan ti ng 4/21% a 2/25% a 6

Slightly Incurving or
1/5% a a a 1

Inslanting

Vertical 7/37% 1/25% 1/12.5% 1/33% 10

Outslanting 7/37% 3/75% 5/62.5% 2/67% 17

Total 19 4 8 3 34

C. CORE COLOR/DEGREE OF CORING (Entire Sample)

(1) No Coring 3/2% a a 1/9% 4

(2) Light Coring a a a a a

(3) Moderate Coring 8/6% a 10/10% 1/9% 19

(4) Heavy Medium
3/2% a 1/1% a 4

Coring

(5) Heavy Dark
121/90% 20/100% 89/89% 9/82% 239

Coring

Total 135 20 100 11 266

D. EXTERIOR SURFACE COLOR (Rim Subsample)

(1) Well Oxidized 1/5% a a 1/20% 2

(2) Moderately
2/9% a 1/11% 1/20% 4

Oxidized

(3) Poorly Oxidized 7/32% 1/17% 4/44% 1/20% 13

(4) Very Poorly
12/55% 5/83% 4/44% 2/40% 23

Oxidized

Total 22 6 9 5 42

E. INTERIOR SURFACE COLOR (Rim Subsample)

(1) Well Oxidized a a a 2/40% 2

(2) Moderately
6/27% a 2/22% a 8

Oxidized

(3) Poorly Oxidized 4/18% 3/50% 5/56% 2/40% 14

(4) Very Poorly
12/55% 3/50% 2/22% 1/20% 18

Oxidized

Total 22 6 9 5 42
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Site Number 8LL722 8LL32 8LL51 8CH38 Total

F. EXTERIOR SURFACE FINISH (Rim Subsample)

(A) Scraped,
0 1/17% 1/11% 0 2Unsmoothed

(B) Unscraped,
0 1/17% 4/44% 1/20% 6Smoothed

(C) Scraped, Partially
4/18% 1/17% 1/11% 0 6Smoothed

(D) Scraped, Well
13/59% 2/33% 2/22% 3/60% 20Smoothed

(E) Scraped, Well
5/23% 1/17% 1/11% 1/20% 8Finished

Total 22 6 9 5 42

G. INTERIOR SURFACE FINISH (Rim Subsample)

(B) Unscraped,
0 0 0 1/20% 1

Smoothed

(C) Scraped, Partially
3/14% 1/17% 1/11% 2/40% 7Smoothed

(D) Scraped, Well
17/81% 4/67% 7/78% 2/40% 30

Smoothed

(E) Scraped, Well
1/5% 1/17% 1/11% 0 3

Finished

Total 21 6 9 5 41

H. BODY /WALL THICKNESS (Entire Sample)

~mm 23/19% 5/25% 2/2% 1/9% 31

>5$7mm 57/47% 10/50% 69/69% 3/27% 139

>7<10 mm 34/28% 4/20% 24/24% 6/55% 68

~lOmm 7/6% 1/5% 5/5% 1/9% 14

Total 121 20 100 11 252

I. MEAN BODY AND RIM THICKNESS (Rim Subsample)

Mean Body Thickness 6.7mm 6.0mm 6.9mm 7.4 mm not applicable

Mean Rim Thickness 7.2mm 6.6mm 6.1 mm 6.4 mm" not applicable

Mean Difference (Rim-
1.4 mm 1.3 mm -0.9mm -1.0 mm" not applicable

Body)

Mean Diameter 24.2 cm 22.0 cm 28.2 cm 27.0 cm not applicable

Sample Size
# Body/# Rim/# 22/22/14 6/6/1 9/9/5 5/4/2 not applicable
Diameter

"An extreme rim thickness value of 20.6 mm was excluded from the calculations.

and common to abundant acicular sponge spicules. In
traditional classification, only two categories would
probably have been distinguished: sandy paste pot
tery, which would subsume sandy paste A and Band
spicule paste B categories, and Belle Glade pottery,
which would subsume spicule paste A.

With respect to the second research objective, that
is, the determination of numbers or kinds of clays used
in manufacture, petrographic examination and refir
ing of subsamples of these categories reveals that five
clay or resource groups are represented: one account
ing for the sandy paste A and B categories from Buck
Key and one for sandy paste A and B from Useppa;

two for Belle Gladejspicule paste A; and one for SpeB.
This is not intended to suggest that only five discrete
clay sources are represented; instead, each hypotheti
cal resource grouping represents clays having similar
physical properties.

Assessment and description of the project area's
"ceramic environment" in terms of available clay
resources was the third objective of study and one that
requires further investigation. Most of the sediment
samples collected thus far for comparison with the
pottery are unsuitable for use in pottery-making due
to excessive quantities of silt and coarser aplastics. In
addition, most of the samples that were suitable for
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Figure 24. Belle Glade Red (a-e), SPCB Plain (f-h), and miscellaneous rim profiles(i-j =
Grog-tempered Plain, k =Pinellas Plain, I =St. Johns Plain) from 8LL32, Josslyn Island
Mound (see Appendix F for explanation).

pottery manufacture are calcareous in composition,
while most of the pottery was made from non-cal
careous clays. The preliminary assessment of clay
resources from southwest Florida does indicate, how
ever, that the effective ceramic environment for the
inhabitants of Charlotte Harbor jPine Island Sound
area archaeological sites may involve a broad geo
graphical area. Soil survey descriptions indicate that
clayey soils or subsoils are not present in the barrier
islands, therefore suitable clay sources may not be
accessible in the immediate vicinity of some of the
archaeological sites. Soil types with sandy clay loam
subsoils are located in inland areas of the southwest
Florida region. Because initial sampling was
restricted primarily to the vicinity of certain barrier
island archaeological sites, none of these were
sampled for analysis in the present study. These soil
types and certain inland muck soils should be con
sidered as significant potential resources for purposes
of further and more thorough documentation of the
range of clay resource opportunities in southwest
Florida.

The fourth research goal focused upon assessing the
geographic manufacturing origin of the pottery
samples. Preliminary efforts to answer this question

have not been very successful. This investigation has,
however, yielded evidence for reconsideration of cer
tain traditional assumptions and tentative confirma
tion of others. In general, much of the aplastic and
color variation in the pottery can be explained by local
resources, but this does not constitute definite proof of
local manufacture. Direct evidence of local manufac
ture of presumed or suspected local ppttery, in the
form of matching local clays, is limited. Comparisons
to local resources do indicate that sandy paste C
(Goodland pottery) and possibly some limestone
tempered pottery may be local. Comparisons between
pottery samples indicate that local origins can be ex
tended to Glades Tooled pottery if the assumption of
local origin for Sand-tempered Plain pottery is a valid
one. In addition, nonlocal origin of fiber-tempered
and micaceous paste pottery is supported. The tradi
tional, presumed nonlocal status for other pottery
categories, including Belle Glade and St. Johns paste,
will probably stand until unequivocal evidence of
local manufacture can be documented. Further collec
tion and analysis of clayey sediments and pottery
samples from the project area and adjacent regions are
necessary in order to resolve satisfactorily the ques
tion of pottery origins.
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Figure 25. Belle Glade Plain rim profiles from 8LL32, Josslyn Island Mound (a-i Caloosahatchee III, j-w
Caloosahatchee II)(see Appendix F for explanation).

The fifth goal, refinement of Widmer's chronology
by evaluation of the chronological significance of
paste variability, was investigated by making strati
graphic comparisons of pottery type frequencies.
These comparisons revealed that certain paste cate
gories are more useful than others for chronological
determination. The observed trends include (1) gen
eral predominance and longevity of manufacture
and/or use of sandy paste pottery from Caloosa
hatchee I to IV; (2) absence of Belle Glade/spicule
paste A pottery prior to about A.D. 650 (beginning of
Caloosahatchee II) and increase in manufacture/ac
quisition and/ or use between about A.D. 650 and 1350
(Caloosahatchee II-III); (3) decrease in Belle Glade pot
tery in Caloosahatchee IV; (4) absence of manufac
ture/acquisition and/ or use of SPCB pottery prior to
about A.D. 650 (Caloosahatchee II); and (5) increase in
SPCB pottery through time in late contexts (Ca
loosahatchee IV). The first two trends are well estab
lished for the region, but the latter three may prove
significant in making useful refinements to the exist
ing southwest Florida chronology.

A summary list of other observations or trends re
cognized from stratigraphic comparison includes
Belle Glade Red as a possible indicator of late Ca
loosahatchee II, reconsideration of the time frame for
subperiod divisions on the basis of Glades Tooled
pottery, Weeden Island series types restricted to
Caloosahatchee II contexts, occurrence of grog-

tempered pottery in Caloosahatchee III and IV con
texts, and occurrence of Glades Red in Caloosahatchee
II-IV assemblages.

The sixth goal, refinement of the existing chronology
through description of variability in technological and
formal attributes traditionally viewed as temporally
sensitive, was investigated by making intersite com
parisons of data. The pottery type or category descrip
tions presented are based on careful and objective
measurement or observation of technological and for
mal characteristics. The methods and standards of
measurement or observation are described explicitly,
so there should be no ambiguity in using these data for
comparative purposes. Several potential refinements
were identified.

Sand-tempered Plain pottery shows changes in tech
nology and form through time. Specific characteris
tics include decrease in thickness and increase in con
sistency of manufacture in terms of firing and finish
ing, and change in rim shape and vessel form.
Caloosahatchee I samples are characterized by "thick"
vessel walls, variable firing and finishing methods,
rounded and chamfered lips, and incurving or inslant
ing vessel wall orientation. Sand-tempered Plain pot
tery from later contexts is characterized by decreased
thickness of vessel walls, increase in consistency of
firing and finishing, increase in flat/ squared rim
shapes, and increase in variability in vessel wall orien
tation. In addition, some Sand-tempered Plain pottery
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Figure 26. Belle Glade Plain (a-i) and SPCB Plain (j-p) rim profiles from 8LL51, Collier Inn, Useppa Island
(q = St. Johns PlainHsee Appendix F for explanation).

in late contexts (Caloosahatchee III-IV) mimics Belle
Glade Plain pottery in rim shape and vessel form.
Many of these observations corroborate similar but
poorly quantified observations made on pottery
samples from the Cape Haze area and the central
peninsular Gulf coast.

From Caloosahatchee II to III-IV contexts, Belle
Glade Plain pottery undergoes a slight decrease in
body thickness and marked increase in rim thickness
and hence in the difference between rim and body
thickness. These changes are related to an increase in
the proportion of expanded, flat rim/lip shapes.
These trends corroborate observations made on pot
tery from the Lake Okeechobee area and may therefore
have regional utility.

SPCB Plain pottery also appears to change through
time, but this observation is based on an extremely
small sample size. SPCB pottery from Caloosahatchee
II contexts tends to resemble Sand-tempered Plain pot
tery from Caloosahatchee II contexts, while SPCB pot
tery from later contexts tends to resemble Belle Glade
Plain pottery. Due to the small sample size, these
observations represent tentative refinements and
should be used cautiously. Further documentation of
comparable observations at more sites is recom
mended to establish their applicability on a regional
scale.

These observations of temporal variation in paste,
technological, and formal attributes prOVide the basis
for revising Widmer's Caloosahatchee ceramic se
quence. The revised ceramic sequence is summarized
in Table 33. In this revision, I redefine the Caloosa
hatchee periods by specifying variability in paste, and
in technological and formal attributes of plain pottery,
as well as traditional minority decorated wares.

This study clearly demonstrates the chronological
potential of plain pottery in southwest Florida. In the
absence of diagnostic decorated pottery, it is possible
to gain temporal control over undated, undecorated
pottery, but this depends upon accurate charac
terization of paste and careful examination of tech
nological and formal variability at the regional scale.
Many previous but poorly-quantified temporal trends
for pottery from this area and adjacent areas were
corroborated by the present study. This corroboration
supports the utility of these trends, when adequately
quantified, for gaining chronological control over un
dated plain pottery assemblages in the broader South
Florida region. Also important is the fact that mi
nority paste and/or decorated categories, including
Belle Glade Red, were found to have chronological
significance, at least in the context of the four sites
investigated.
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In considering the revised ceramic sequence, it is
evident that there are still gaps in our understanding
of southwest Florida pottery variability. While this
effort has succeeded in embellishing the Caloosahat
chee I period definition, it has failed to provide any
basis for improving temporal control within the 1200
year Caloosahatchee I time span. Although this is
disappointing, it is probably due to inadequate sample
size rather than to lack of observable temporal dif
ferences in Caloosahatchee I pottery. This situation
can be remedied by comparable study of pottery from
independently dated, stratified Caloosahatchee I
deposits. PreViously excavated sites that meet these
criteria include: Wightman (Fradkin 1976), Solana
(Widmer 1986), and earlier testing at Useppa (Milan
ich et al. 1984). Pottery dating to the Caloosahatchee
V period also needs to be studied to ascertain the
nature of variability in plain pottery during post-con
tact times.

The ultimate goal of this investigation was the for
mulation of a more rigorous, objectively-derived
typology for plain pottery in southwest Florida. This
has been accomplished primarily by microscopic ex
amination of paste. Of the four paste categories that
were consistently recognized, I consider three to be
significant for formulating a paste typology for plain
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pottery. The first category consists of sandy paste A
and B categories (combined); the second is spicule
paste A or Belle Glade pottery; and the third consists
of spicule paste B or SPCB pottery. In the context of
the four sites investigated, these categories are sig
nificant in terms of clays used in manufacture; as paste
categories, they have chronological significance; and
each changes through time in technological and for
mal characteristics. While Belle Glade pottery can be
recognized fairly consistently with the unaided eye,
correct identification is insured by microscopic ex
amination. It should be emphasized that sandy paste
and SPCB categories cannot be successfully distin
guished unless a microscope is used. The utility of this
paste typology in future pottery studies will depend
upon use of methods comparable to those described
here. The key to comparability will involve the
routine use of a microscope in initial characterization
and classification of materials.

This investigation has made significant progress
toward bettering our understanding of southwest
Florida pottery production over time and space.
Clearly, however, there is much work to be done,
especially in the study of pottery manufacturing
origins. Recent and/or ongoing excavations at the
Pineland site, Galt Island, Horr's Island, and Useppa

Table 32. Summary List of Potential Chronological Refinements based on Technological and Formal
Variation in the Predominant Pottery Categories.

Subperiod Sand-tempered Plain Belle Glade Plain SPCB Plain

Poorly-oxidized surface and core Variable to poorly-oxidized surface and Resembles Belle Glade
colors and well-smoothed surface core colors Plain in rim/form
finishing predominant Scraped, unsmoothed or partially characteristics
Decrease in vessel wall thickness smoothed exteriors; well-
(range=5-7 mm, mean=6.5 mm) smoothed/finished interiors
Slight increase in rim thickness relative Slight decrease in vessel wall thickness

Caloosahatchee 111-
to body thickness (rim and body (range=3-7 mm, mean=5.7 mm)

IV
thickness nearly equal) Increase in rim thickness (rims 2-4 mm
Increase in occurrence of flat/squared thicker than walls; mean rim
rims (predominant) thickness=8.4 mm)
Slight increase in occurrence of Increase in occurrence of thick/expanded
thick/expanded flat rims flat rims (predominant)
Outslanting, vertical, and Outslanting vessel wall orientation
inslanting/incurving vessel wall predominant
orientations equally common

Increase in consistency of manufacture Variable to poorly-oxidized surface and Resembles Sand-
Poorly-oxidized surface and core colors core colors tempered Plain in
and well-smoothed surface finishing Scraped, unsmoothed or partially technology and form
predominant smoothed exteriors; well-
Decrease in wall thickness (range=5-10 smoothed/finished interiors
mm, mean=7 mm); Vessel walls thicker Thin vessel walls (range=4-8 mm,

Caloosahatchee II
than rims (mean rim thickness=6 mm) mean=5.8 mm)
Increase in occurrence of flat lips (flat/ Rimsl-2 mm thicker than vessel walls
squared and rounded shapes equally (mean rim thickness=7 mm)
common) Flat/squared rims predominant
Increase in outslanting and vertical Outslanting vessel wall orientation
vessel wall orientation (outslanting, predominant
vertical, and inslanting/incurving forms
equally common)

Variable colors and surface finishing
Thick vessel walls (range=7-12 mm,
mean=9mm)

Caloosahatchee I
Vessel walls thicker than rims (mean rim
thick,ness=8 mm)
Rounded and chamfered lips typical
Incurving/ inslanting vessel wall
orientation typical
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Table 33. Revised Caloosahatchee Area Ceramic Sequence.

Periodrrime Range General Characteristics Pottery Descriptions

Caloosahatchee V European goods No new data
AD. 1500-1750 Mission period aboriginal ceramics

No new data

Safety Harbor, Pinellas, Glades Tooled Caloosahatchee III-IV
Increase in Sand-tempered Plain pottery Sand-tempered Plain

Caloosahatchee IV
(predominant) Poorly-oxidized and core colors and well-

A.D. 1350-1500
Decrease in Belle Glade Plain smoothed surface finishing
Increase in SPCB Plain Decrease in vessel wall thickness (range=5-7
Small quantities of Glades Red and Grog- mm; mean=6.5 mm)
tempered pottery Slight increase in rim thickness ( rim, body

thickness nearly equal)
Increase in occurrence of flat/squared rims
(predominant)
Slight increase in occurrence of thick/ ex-
panded flat rims
Outslanting, vertical, and inslanting/incurv-
ing vessel wall orientations
Belle Glade Plain
Variable to poorly-oxidized surface and core
colors

Englewood ceramics Scraped, unsmoothed or partially smoothed

Caloosahatchee III
St. Johns Check Stamped exteriors; well-smoothed/finished interiors

AD. 1200-1350
Continued predominance of Belle Glade Plain Slight decrease in vessel wall thickness
Small quantities of Glades Red and Grog- (range=3-7 mm, mean=5.7 mm)
tempered Plain and Belle Glade Red Increase in rim thickness (mean rim
Continued occurrence of Sand-tempered thickness=8.4 mm; rims average 2-4 mm
Plain and SPCB Plain thicker than walls)

Increase in occurrence of thick/expanded flat
rims (predominant)
Outslanting vessel wall orientation
predominant
SPCB Plain
Resemblance to Belle Glade Plain in
rim/form characteristics

Belle Glade Plain predominant Caloosahatchee II
Belle Glade Red Sand-tempered Plain

Caloosahatchee liB
Small amounts of Weeden Island series and Increase in consistency of manufacture

AD.800?-1200
related pottery? Poorly-oxidized surface and core colors and
Small quantities of Glades Red well-smoothed surface finishing
Continued occurrence of Sand-tempered Decrease in wall thickness: range=5-10 mm,
Plain and SPCB Plain mean=7 mm; vessel walls thicker than rims

(mean rim thickness=6 mm)
Increase in occurrence of flat/squared lips
(flat/squared and rounded shapes equally
common)
Increase in outslanting and vertical vessel

First appearance of Belle Glade Plain
wall orientation (outslanting, inslanting/in-
curving forms equally common)

Increase in Belle Glade Plain through time Belle Glade Plain
Decrease in Sand-tempered Plain Variable to poorly-oxidized surface and core
First occurrence of SPCB pottery colors

Caloosahatchee IIA Small amounts of Weeden Island series and Scraped, unsmoothed or partially smoothed
AD. 650-800? related decorated pottery exteriors; well-smoothed/finished interiors

Small quantities of Glades Red Thin vessel walls (range=4-8 mm; mean=5.8
Absence of Belle Glade Red? mm)

Rims average 1-2 mm thicker than vessel
walls (mean rim thickness=7 mm)
Flat/squared rims predominant
Outslanting vessel walls predominant
SPCB plain
Resemblance to Sand-tempered Plain in
technology and form

Caloosahatchee I
Sand-tempered Plain predominant Sand-temvered Plain
Laminated/contorted paste present Variable colors and surface finishing
Small amounts of St. Johns Plain and Thick vessel walls (range=7-12 mm, mean=9

Caloosahatchee I "Hopewellian" decorated pottery mm)
500 B.C.-AD. 650 Belle Glade Plain absent Vessel walls thicker than rims (mean rim

SPCB paste absent thickness=8 mm)
Rounded and chamfered lips typical
Incurving/inslanting vessel wall orientation
typical
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Island are furnishing additional pottery samples that
promise to test the chronological refinements put forth
in this chapter. However, further collection and
analysis of clays and pottery samples from the project
area and adjacent regions will be necessary if we are
to advance our understanding of pottery origins, and
hence, our understanding of the makers and/or users
of this pottery.
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872803 8LL32 A2 01 2 CHECK CHKA1 3 1 17.9 2
872803 8LL32 A2 01 2 CHECK CHKA2 5 37.6 1
872803 8LL32 A2 01 1 INCSD SANDA 5 3.8
&72803 8LL32 A2 01 10 PLAIN SANDA 5 2 49.3 1 3 5
872803 8LL32 A2 01 2 PLAIN SANDA 4 14.0 2
872803 8LL32 A2 01 2 PLAIN SANDA 3 27.1
872803 8LL32 A2 01 1 PLAIN SANDA 1 4.9
872803 8LL32 A2 01 1 RED SANDA 3 15.9 1
872803 8LL32 A2 01 3 RED SANDA 5 1 31.6 3
872803 8LL32 A2 01 3 PLAIN SPCS 5 1 10.8 3
872803 8LL32 A2 01 2 PLAIN GROG 3 2 13.2 2
872803 8LL32 A2 01 1 PLAIN GROG 4 2.6 1
872803 8LL32 A2 01 1 PLAIN LAMIN 5 1 7.1 1
872803 8LL32 A2 01 2 PLAIN SPCA 1 18.1 1 1
872803 8LL32 A2 01 3 PLAIN SPCA 3 1 2 14.1 1 1
872803 8LL32 A2 01 5 PLAIN SPCA 4 1 1 51.6 2 2
872803 8LL32 A2 01 8 PLAIN SPCA 5 2 1 112.3 2 6

FlaMNH catalogue number: 87-28-03
Provenience: 8LL32 Oosslyn Mound), Test A2, Level 1
Pottery Inventory: 4 SI. Johns Check Stamped (very fine paste)

2 St, Johns Check Stamped (fine paste)
1 unidentifiable incised, sandy paste

15 Sand-tempered Plain (2 rims)
4 Glades Red (one rim)
3 SPCB Plain (one rim)
3 Grog-tempered Plain (2 rims)
1 Pinellas Plain (rim)

18 Belle Glade Plain (3 rims)

Coded Data for One Rim Showing Format for Rim SUbsample
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39 8LL32 872810 A2 04 . THICKFLAT OUTS 9.2 4.6 PLAIN SPCA 28.0 AD 334



APPENDIX B. PETROGRAPHIC ANALYSIS

" Quartz Point CountsQ. Accessory Minerals
~

70 X, 1.45 X 1.45 mm

'" ... Paste Category§~.• a Type Name
N

....
tl .. Site Number Quartz Sponge Spicules " " " "~Z Primary Constituents ~ " a '" .5 c: .... "" ....

FlaMNH Catalogue No. Relative Abundance Relative Abundance c: ..
~ c: ;; ~ c: ".. ii: " .. i:l Y 0 " '0c: 01 c: :0 0 e '0 l::: Ii .~ :;;:a Rim Number (if ap- e- ii: '5il ""'; " v ii:i N >. " 'Q..f-< plicable) " ~ .. .. E'0 >- ~ ~ 0 :.: "-I

f-< f-< 0:r:

SPCA
Belle Glade Plain Sponge Spicules,

11 8LL722 Common Abundant 34 21 11 2 - - - + - - + -
A27510 Quartz
rim# 165

SANDB
Sand-tempered Plain

+'12 8LL722 Quartz Abundant Occasional 39 19 17 3 + + - - + + +
A27550
rim# 108

SANDA
Sand-tempered Plain

13 8LL722 Quartz Abundant Occasional 42 17 23 2 - - - - + - + -
A27568
rim#75

SPCB
SPCB Plain Quartz,

14 8LL722 Common Common 26 12 12 2 - - - + - - - -
A27514 Sponge Spicules
rim# 84

SANDA
Glades Tooled

15 8LL722 Quartz Abundant Occasional 39 18 18 3 - - - - + - - +
A27554
rim# 148

SANDA
Sand-tempered Plain

16 8LL51 Quartz Abundant Occasional 41 19 20 2 + + - + + + + +
A20382
rim# 128

SPCA
Belle Glade Plain Sponge Spicules,

17 8LL51 Common Abundant 27 19 6 2 - - - + - + + +
A20382 Quartz
rim# 10

18
Calcareous Clay Calcite,

Common Absent 24 22 2 0 + +LLlO Quartz - - - - - -
GROG

19
Gro~-tempered Plain Quartz,

Abundant Absent 45 37 7 1 - - - - + - - +8LL 22 Grog
A27515

'Filling a void space.
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APPENDIX C. ORIGINAL AND REFIRED CORE COLORS

Table C-l. Original and Refired Core Colors of Sherdsa from BLL722 and BLL55.

FlaMNH
Original Original Refired

Site Number Catalogue Rim Number Paste Refired Coring
Number

Coring Munsell Color Munsell Color

8LL722 A-27568 r-75 SANDA 5 2.5Y 2/0 3
10YR 4.5/6,
7.5YR 2.5/0

8LL722 A-27533 r-43 SANDA 3
lOYR 3/1,

1
2.5YR 4.5/8,

5YR5/4 lOR 4.5/4

8LL722 A-27543 r-45 SANDA 5 2.5Y 2/0 1 5YR5/7

8LL722 A-27564 r-72 SANDA 5 2.5Y 2/0 1
7.5YR5.5/6,

5YR5/8

8LL722 A-27514 r-21 SANDA 5 lOYR 2/1 2
lOR 4/8,

7.5YR5/l,3/0

8LL722 A-27531 r-148
SANDA

5 2.5Y 2/0 1 7.5YR4.5/6GLADES TOOLED

8LL722 A-27526 r-145
SANDA

3
lOYR 3.5/1,

1
2.5YR5/6,

GLADES TOOLED 10YRS/4,5/2 7.5YR 4.5/6

8LL722 A-27529 r-146 SANDA
5 2.5Y 2/0 1 2.5YR 4/8GLADES TOOLED

2.5Y 3/0 2.5YR 4/8 to
8LL722 A-27523 - SANDA 3 5YR 4.5/6, I lOR 4/8,

10YR5/2.5 5YR5/7

8LL722 A-27564 - SANDA 5 2.5Y 2/0 1 5YR4/3,
2.5YR4/7

8LL722 A-27550 r-l08 SANDB 5 2.5Y 2/0 3
2.5YR 4.5/8,
7.5YR3.5/0

8LL722 A-27536 r-104 SANDB 5
2.5Y 2/0,

1
2.5YR 4.5/8,

7.5YR3.5/2 10R5/7

8LL722 A-27537 r-176 SANDB 5 2.5Y 2/0 4 lOR 3.5/1,
2.5YR 4.5/5

8LL722 A-27503 r-78 SANDB 5
2.5Y 2/0,

1
5YR5/6,

10YR 3/2 5YR 4/2-3/1

8LL722 A-27516 r-28 SANDB 5 2.5Y 2/0 2
lOYR 4.5/8,
2.5YR3/0

8LL722 A-27567 r-127 SANDB 5 2.5Y 2/0 1 2.5YR5/6,
5YR5/6

2.5YR5/6,
8LL722 A-27551 - SANDB 5 2.5Y 2/0 1 5YR5/6,

5YR4/l

lOR 4/2, 4/1,
8LL722 A-27510 r-165 SPCA 5 2.5Y 3.5/0 4 lOR 6/8,

10YR 7.5/4

2.5YR 5/3,
8LL722 A-27565 r-l72 SPCA 5 10YR 3/1 1 10R5/4,

lOYR5.5/6

8LL722 A-27533 r-169 SPCA 5 2.5Y 3/0 1
2.5YR5/4,
2.5YR5.5/8

8LL722 A-27514 r-84 SPCB 5 2.5Y 2/0 3
7.5YR2/0,
2.5YR5/7

8LL722 A-27517 r-133 SPCB 5 2.5Y 2/0 2
5YR 2.75/1,

10R4.5/6
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Table C-l. Original and Refired Core Colors of Sherdsa from 8LL722 and 8LL55, continued.

173

FlaMNH
Site Number Catalogue Rim Number Paste Original Coring Original

Refired Coring
Refired

Number Munsell Color Munsell Color

5YR4/1.4 lOR 5/6,6/8,
8LL722 A-27500 - CHKA1 4 7.5YR 2/0, 3 1l0R 4.5/3,

5YR 4.5/3.5 7.5YR 4/0

8LL722 A-27534 - CHKA1 5 2.5Y 2/0 4
10YR 3.5/1.5,

5YR 7/6

8LL55 A-27559 - GROG 4 IOYR3.5/2 2 7.5YR7/4,
7.5YR 4.5/0

8LL722 A-27503 - GROG 3 IOYR5/2.5,
I

7.5YR5/5,
10YR 3/1 10YR5/1

8LL722 A-27515 - GROG 5 2.5Y 2/0 4
2.5Y 6/2,
2.5Y 4/0

a All sherds are undecorated except for those labeled Glades Tooled.

Table C-2. Original and Refired Core Colors of Sherdsa from 8LL32.

FlaMNH
Original RefiredSite Number Catalogue Rim Number Paste Original Coring Refired Coring

Number
Munsell Color Munsell Color

8L132 87-28-15 r-91 SANDA 5 2.5Y 2/0 1 7.5YR5/6

8L132 87-28-15 r-90 SANDA 5 2.5Y 2.5/0 4 5Y 3.5/1

8L132 A-27575 r-5 SANDA 5 2.5Y 2/0 1 5YR4/6

2.5Y 2/0, 7.5YR 5.5/6,
8L132 87-28-10 r-67 SANDB 5

10YR 3/2
3 7.5YR 2.5/0,

7.5YR5.5/4

8L132 87-28-4 r-33 SPCA 1 10YR 5/3,6/2 1
5YR 7/6,
2.5YR 6/8

5YR 7/3.5, 10YR 7.5/4,
8L132 87-28-1 r-22 SPCA 3 10YR4/l, 1 2.5YR 6/8,

10YR 6.5/2.5 5YR 7/4

8L132 A-224 10 r-14 SPCA 5 10YR 2/1 1 10YR 7/4, 7/3

8L132 87-28-15 r-55 SPCA 5 5Y 2.5/1 1 7.5YR 5.5/6

8L132 87-28-15 r-76 SPCB 5 2.5Y 2/0 4
5Y 4/1.5,
7.5YR 5/6

a All sherds are undecorated.

Table C-3. Original and Refired Core Colors of Sherdsa from 8CH38 and 8CH16.

FlaMNH Original Original RefiredSite Number Catalogue Rim Number Paste Refired Coring
Number

Coring Munsell Color Munsell Color

5YR5/3,
8CH38 A-27604 r-ll SANDA 5 2.5Y 2/0 4 5YR 3.5/1,

5YR4/2,4/4

lOYR 4/2,5/2,
8CH38 A-27604 r-107 SANDB 2 10YR 3/l, 1 2.5YR 5/8

2.5Y 3/0

8CH38 A-27604 r-102 SPCB 5 2.5Y 2/0 5 10YR 3/1

8CH16 A-27616
CHKA1

1
10YR6/3,7/4,

1 10YR 8/3, 7/4- DUNNS CRK. RED IOYR 5/3

8CH16 A-27616 - CHKB1 3 10YR 5.5/3.5, 1 lOYR 7/5
2.5Y 3/0

a All sherds are undecorated except for the one labeled Dunns Creek Red.
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Table C-4. Original and Refired Core Colors of Sherdsa from 8LL51.

FlaMNH Vessel Numbel Original RefiredSite Number Catalogue Paste Original Coring Refired Coring
Number Rim Number Munsell Color MunsellColor

8LLSI A-20383
v-B

SANDA 5 10YR3/1 1 7.5YR5/6
r-110

8LLSI A-20384
v-C

SANDA 5
10YR 3/ 1.5,

4
5YR5/6,

r-lll 7.5YR3.5/2 5YR4/2.5

8LLSI A-20382
v-D

SANDA 4 lOYR3/2.5 1
5YR5.5/5,

r-1l2 10YR5/4

8LLSI A-20382
v-F

SANDA 3
2.5Y 2/0,

1
10YR 7/4,

r-1l4 lOYR5/4 5YR 6/6

8LLSI A-20397
v-G

SANDA 5
10YR 2/1,

1 5YR5/6
r-1l5 7.5YR4/4

8LLSI A-20382
v-K

SANDA 5 2.5Y 2/0 3 7.5YR4/0, 6/4r-122

8LLSI A-20399
v-M

SANDA 5 lOYR 2.5/1.5 1
5YR5/6,

r-1l6 10YR5/4

v-M 7.5YR2/0,
2.5YR 6/7,

8LLSI A-20398 SANDA 3 4 2.5Y 5/2,r-1l6 10YR 4/3, 5/3
10YR 4/2

8LLSI A-20382
v-I

SANDA 5 lOYR 2.5/1 1 7.5YR5.5/6
r-128

8LLSI A-20382
v-U

SANDA 5 2.5Y 2/0 2
7.5YR 6.5/5,

r-126 7.5YR 4/0

8LLSI A-20382 v-U SANDA 5 2.5Y 2/0 1 7.5YR5.5/6
r-126

8LLSI A-20382
v-V

SANDA 5 10YR 2.5/1 1
7.5YR 6/5,

r-127 10YR 7/4

8LLS1 A-20382
v-A

SANDB 5 2.5Y 2/0 1
7.5YR 6.5/6 to

r-109 10YR 7/4

8LLS1 A-20395 v-J SANDB 5 lOYR 2/1 1 7.5YR6.5/6
r-121

8LLS1 A-20381 r-8 SPCA 5
2.5Y 2/0 to

1 lOYR 7.5/4
5Y 2.5/1

8LLSI A-20382 r-10 SPCA 5
2.5Y 2/0 to

1 lOYR 7/4,8/4
5Y 2.5/1

8LLSI A-20398 v-N SPCA 5 2.5Y 2.5/0 1 10YR 6.5/4

8LLS1 A-20398 v-W SPCA 5 5Y 3/1 to 1 lOYR 7/5 to
2.5Y 3/0 7.5YR7/5

8LLSI A-20396
v-H

SPCB 5 2.5Y 2/0 3
7.5YR 5.5/6,

r-1l8 7.5YR 3.5/0

v-I
7.5YR 2/0,

8LLS1 A-20393 r-119
SPCB 5 2.5Y 2/0 3 lOYR5.5/4 to

7.5YR 5.5/6

7.5YR2/0,

v-L
5YR 6/6 to

8LLS1 A-20381 r-120
SPCB 5 2.5Y 2/0 5 7.5YR 6/6,

7.5YR 7/5 to
10YR 7/4

10YR 7.5/3.5, lOYR7/5,
8LLS1 A-20399 - CHKA1 2 lOYR5/1, 1 lOR 6/6,

2.5YR6/5 2.5YR 6/6

• All sherds are undecorated.
b Crossmended vessel designation.



APPENDIX D. CONTEXTUAL DATA FOR THE CLAY/SOIL SAMPLES

Sample # Collection
AmounU

Date Location Thickness of Form and Extent How In Situ Overlying Surrounding Cultural
Volume Other RemarksCollector- Township/Sec- Deposit of Deposit Exposed Characteristics Material Natural Features Features
Sampled

Recorder tion/Range

located in area of
St. Augustine
Sand within the

Lee County, FL- unknown; Wulfert/Kesson/

L11
Useppa Island; sample collected

bucket
light gray-tan

south of one bag
Captiva soil

southern tip of from wet sand and tan sand and associa tion
3-27-86 unknown auger not recorded Collier (1.5 according to Lee
Cordell

island near area approximately testing
shells; felt shells

Inn quarts) County Soil
of former spring 22" below ground slightly sticky Survey, but

44S/9/2IE surface characteristics
resemble
description of
Kesson Fine Sand

area may have
been disturbed;
located in area of

slightly sticky-
St. Augustine

Lee County, FL- unknown; Sand within the

LL2
Useppa Island; sample collected bucket feeling, dark

south of
Wulfert/Kesson/

approximately 20 from brown, damp mangroves and one bag Captiva soil
3-7-86 unknown auger dark brown sand Collier association

Cordell
yards south of approximately

testing
sand with shells dunes

Inn
(1 quart) accordin~ to Lee

L11 collection site 18" below ground and unidentified County oil
44S/9/21E surface greenish rocks Survey;

characteristics
resemble
description of St.
Augustine Sand

loca ted in area of
Kesson Fine Sand
within the

Lee County FL- dark grayish Wulfert/Kesson/
Useppa Island; Captiva soil

L13 brown wet one bag associationwestern side of not
3-7-86

island in
unknown unknown at surface mucky material none not recorded

recorded
(1.5 accordin~ to Lee

Cordell with shells and quarts) County oil
disturbed area roots Survey, but

44S/9/21E characteristics
resemble
description of
Wulfert Muck

thought sample
might exhibit
rclasticity if wet;
ocated m area of

Lee County, FL- Widespread dark brown to Wulfert Muck
within the

L14 CayoCosta; occurrence in the bucket gray sand with one bag Canaveral/Captivanot
3-7-86 south central approximately 12" mangrove auger crushed shells; none thick vegetation

recorded
(1.5 /Kesson soil

Cordell portion of island islands; overlies testing dry but slightly quarts) association

44S/19-20/21E old beach deposit mucky feeling according to Lee
County Soil
Survey;
characteristics
resemble Wulfert
Muck



Appendix D. Contextual Data for the Clay/Soil Samples, continued.

Sample # Collection
Amount!Date Location Thickness of Form and Extent How In Situ Overlying Surrounding Cultural
Volume Other RemarksCollector- Township/Sec- Deposit of Deposit Exposed Characteristics Material Natural Features Features
SampledRecorder tion/Range

loca ted in area of
Kesson Fine Sand

deposit within the
Wulfert/Kesson/CLee County, FL.- apparently occurs

east of aptiva soilL15 Josslyn Island, in over the entire black mucky
Josslyn one bag association

3-27-86 area of lIwater unknown surface of the at surface plastic sediment none not recorded (3 accordin!c to Lee
Cordell court" water court and with many shells Mound,

quarts) County oil
45S/?/22E other low lying 8L132 Survey, but

characteristicsareas resemble
description of
Wulfert Muck

eobably same as
15, but finer;

loca ted in area of
Kesson Fine Sand

Lee County, FL- deposit within the
black mucky very east of Wulfert/Kesson/LL6 Josslyn Island, apparently occurs
plastic sediment Josslyn

one bag Captiva soil
3-7-86 east of the "water unknown over the entire at surface none mangrove swamp (3 association

Cordell court" surface of low with fewer shells Mound,
quarts) accordin!c to Lee

than L15 8L132 County oil45S/?/22E lying areas
Survey, but
characteristics
resemble
description of
Wulfert Muck

located in area of
Estero Muck
within the

Lee County, FL- Peckish/
Little Pine Island, very wet reddish- Estero/Isles soilLL7

east-central extensive, in black mucky sedi- not one bag association
3-8-86 unknown surface (1.5 accordin!c to Leeportion of the ment with many none mangrove swamp

recordedCordell mangrove swamp
quarts) County oilisland roots and shells Survey;

44S/25/22E characteristics
resemble
description of
Estero Muck

thought the
samble might
exhi it plasticity

Lee County, FL- when wet;
Pine Island, located within

east of area ofRandell's
unknown; sample possible midden Randell's Immokalee SandLL8 property
collected from 80- bucket dark brownish

material house one bag within the
4-19-86 apprOXimately unknown auger black fine sandy, pasture Immokalee/Myakk
Cordell 150 yards east of 100cm below

testing slightly silty soil overlying to 40cm and (l quart) a soil associationsurface below surface 8L133 accordin!c to Leemounds in
mounds County oilformer "canal"

Survey;
44S/7/22E characteristics

resemble
descrition of
Immo alee Sand



Appendix D. Contextual Data for the Clay/Soil Samples, continued.

Sample # Collection
Amount/Date Location Thickness of Form and Extent How In Situ Overlying Surrounding Cultural
Volume Other RemarksCollector- Township/Sec- Deposit of Deposit Exposed Characteristics Material Natural Features Features
Sampled

Recorder lion/Range

Lee County FL- light olive-gray
bank of Hickey's unknown; wet plastic sandy

Creek on the probably probably
LL9 along north clay; sandy near one bag

4-19-86
property of Robin extensive

unknown bank of feeling due to sand
hammock

Brown's (3 represents late

Cordell
and Jan Brown in horizontally and creek abundant fossils

vegetation
house quarts) Miocene Tamiami

central-eastern vertically; and phosphate Formation clay
Lee County overlies LLlO

pebbles
43S/31/27E

Lee County, FL- unknown
bank of Hickey's

probably along south
light yellowish

Creek on the brown wet, two probably
LLlO extensive bank of near

4-19-86 property of Robin horzontallyand unknown creek under
dense, sticky-stiff LL9 deposit and hammock

Brown's bags (2- represents late

Cordell
and Jan Brown in

vertically; about IS
plastic clay; finer sand vegetation

house 3 quarts Miocene Tamiami
central-eastern underlies LL9 of water in texture than each) Formation clay

Lee County deposit
LL9

43S/31/27E

Charlotte County,
FL- Catfish Creek probably "lime

CHI
in Charlotte mud" deposit, shovel

wet, plastic, but
one bag

Harbor at site of typical in shallow contains not
4-18-86

SWFL project
unknown water sea floors testing for

abundant shells
none shallow water

recorded
(1.5

Cordell clam collection
clams and fine sand quarts)

station "B"
42S/18/21E

in association

Collier County, with
unknown/not Caloosahatchee

CRI
FL- spoil pile at 7 recorded; spoil Marl or Ft. 7 mile

10-9-88 mile marker of pile was thought Thompson marker, one bag
Alligator Alley (l- "shel\1;" (Chione spoil pile not recorded not recorded not recorded

JohnG. 75 construction)
to originate at eanee ala) marls Alligator (1 quart)

Beriault
49S/SE 1/4

depth of 360cm formations from Alley
below surface estimated depth

35/27E of 360cm below
the surface



Appendix D. Contextual Data for the Clay/Soil Samples, continued.

Sample # Collection
Form and Surrounding Amount/

Date Location Thickness of In Situ Overlying Cultural
Collector- Township/Sec- Deposit

Extent of How Exposed Characteristics Material
Natural

Features
Volume Other Remarks

Recorder tion/Range
Deposit Features Sampled

Collier County, original
FL- 200 m east at least 30cm; deposition former slash

CR2 of East-West collected from a thought to have pine/saw one bag (l
3-8-79 runway of depth of 30- been "hard pan" drainage ditch not recorded yellow-tan sand

palmetto scrub
Naples Airport

quart)
John G. Beriault Naples Airport 60cm below layer below a

49S/SE 1/4 surface surficial yellow-
area

35/25E tan sand layer

associated with
surficial
limestone

Collier County, cagrock 0-
12 cm below

CR3 FL- road bed of ground surface; "flakes" from
one bag (l

7-21-81 Airport/Pulling up to 120cm(?) also associated road cut dried puddles not recorded not recorded Pulling Road
John G. Beriault Road with shelly in the roadbed

quart)

49S/13/25E marl (with
Pliestocene
Chione cancel/ala-
Ft. Thompson
Formation)

unknown or not
clay associated
with strata from

recorded; which a
sample Gomhholherium

CR4
Collier County, collected from toot was clay refined

3-29-80 FL- Bay West "dredgings" recovered; this
excavation

"marly clay-like
not recorded not recorded

Bay West site one bag (l from shelly
site (8CR200) was associated material" (8CR200) quart) marl- probably

John G. Beriault
48S/22-27/26E

from depth of with underlying early
300-350cm ~eolOgicallayer Caloosahatchee

below ground eneath burials Formation

surface in a solution
hole

Collier County, probably a
FL- percolation mangrove

60cm(?); swam
cL

soil
CRS test hole at

collected from percolation test one half bag (1,''2 accor i~ to the
5-18-88 north bank of 60-120cm below not recorded hole not recorded not recorded Rock Creek not recorded quart) Collier ounty

John G. Beriault Rock Creek Soil Survey
50S/SW1/4

surface

2/25E
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APPENDIX E. STRATIGRAPHIC COMPARISONS OF POTTERYIPASTE DECORATIVE
CATEGORIES (FIGURES SHOWN ARE ROW PERCENTAGES; IN EACH CELL, TOP PERCENTAGE IS

BY COUNT, BOTTOM PERCENTAGE IS BY WEIGHT)

Table EI. Statigraphic Comparisons, Buck Key
Shell Midden, 8LL722, Test Pits C-I and C-2, Com
bined.

Belle Sand-
SPCB St. JohnsLevel Glade tempered Total

Plain Plain
Plain Plain

I 35 5 I
1 2% 83% 12% 2% 42

1% 84% 11% 1%

13
2 0 100% 0 0 13

100%

141
3 0 100% 0 0 141

100%

1
4 0 100% 0 0 1

100%

Total 1 190 5 1 197

Table E2. Stratigraphic Comparisons, Buck Key
Shell Midden, 8LL722, Test Pit H-I.

Belle
Sand-

Level
Glade Plain tempered SPCB Plain Total

Plain

2 10
Surface 17% 83% 0 12

41% 59%

1 8 1
1 10% 80% 10% 10

22% 57% 21%

Total 3 18 1 22

Table E3. Stratigraphic Comparisons, Buck Key
Burial Mound, 8LL55, Test Pit F-I.

Belle
Grog-

St. JohnsLevel Glade Plain tempered Plain Total
Plain

1
Surface 100% 0 0 1

100%

7
1 0 100% 0 7

100%

8 9
2 0 78% 22% 17

47% 53%

Total 1 15 9 25

Table E4. Stratigraphic Comparisons, Josslyn Is
land Mound, 8LL32, Test Pit C-I .

Level Belle Glade Plain Total

1
1 100% 1

100%

1
3 100% 1

100%

Total 2 2

Table E5. Stratigraphic Comparisons, Useppa Island, Collier Inn, 8LL5I, Test Pit A-I.

Level
Belle Glade

Orange Plain Orange Incised
Sand-tempered

SPCB Plain St. Johns Plain Total
Plain Plain

5 11 1
Surface 29% 0 0 65% 0 6% 17

25% 75% 1%

36 54 26
1 31% 0 0 47% 22% 0 116

30% 46% 23%

46 364 14
2 11% 0 0 86% 3% 0 424

9% 87% 3%

1 38 3
3 2% 0 0 90% 0 7% 42

<1% 98% 2%

2 25 3 1
4 6% 0 0 81% 10% 3% 31

6% 89% 4% 1%

3
5 0 0 0 100% 0 0 3

100%

1 3
7 0 25% 75% 0 0 0 4

9% 91%

Total 90 1 3 495 43 5 637
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Table E6. Stratigraphic Comparisons, Useppa Island, Collier Inn, 8LL51, Test Pit A-2.

Level Belle Glade Plain Fort Drum Incised Pasco Plain
Sand-tempered

SPCB Plain To
Plain

3 38 8
1 6% 0 0 78% 16% 49

5% 79% 17%

4 I 41 5
2 8% 0 2% 80% 10% 51

10% 1% 84% 5%

7 I 46 7
3 11.5% 2% 0 75% 11.5% 61

7% 2% 81% 11%

Total 14 I 1 125 20 161

Table E7. Stratigraphic Comparisons, Useppa Island, Collier Inn, 8LL51, Test Pit A-3.

Belle Glade Sand-tempered
Miscellaneous

Level Pasco Plain Sand-tempered SPCB Plain St. Johns Plain Total
Plain Plain

Decorated

3 12 1 11
1 11% 0 44% 4% 41% 0 27

7% 36% 2% 54%

6 51 4
2 10% 0 84% 0 6% 0 61

6% 86% 7%

19 1 68 2 3 3
3 20% 1% 71% 2% 3% 2% 96

19% 1% 70% 3% 5% 3%

Total 28 1 131 3 18 3 184

Table E8. Sherd Counts, Useppa Island, Collier Inn, Test Pits A-2 and A-3 Combined: Sherds in Direct As
sociation with Burials (dated ca. A.D. 595-666).

Levels Belle Glade Plain Sand-tempered Plain SPCB Plain St. Johns Plain Total

2 and3
28 III 4 I

19% 77% 3% 1% 144
combined

20% 75% 3% 2%
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APPENDIX F. EXPLANATION OF RIM PROFILES

Figure 6. Glades Tooled Rim Profiles from Test B, 8LL722, Buck Key Shell Midden.
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Rim Number
FlaMNH

Rim/Lip Shape
Vessel Wall

Mouth Diameter PasteCatalogue No. Orientation

a=r-148 A27531 flat/beveled outslanting 32.0 em SANDA
b = r-175 A27531 round/beveled outslanting 32.0 em SANDB
c=r-153 A27518 flat/ squared outslanting 20.0 em SANDA
d = r-146 A27529 fla t / squared outslanting 26.0 em SANDA
e = r-179 A27554 thick/beveled slightly outslanting --- SANDA
£=r-147 A27522 fla t / squared outslanting 30.0 em SANDA
g = r-149 A27515 flat/squared vertical --- SANDA
h = r-145 A27526 fla t /beveled slightly incurving 22.0 em SANDA

Figure 7. Glades Tooled and Related Rims from 8LL722, Buck Key Shell Midden.

Rim Number
FlaMNH

Rim/Lip Shape
Vessel Wall Mouth

Paste Test Pit
Catalogue No. Orientation Diameter

a=r-161 A27519 flat/squared vertical 24.0 cm SANDA Test B
b = r-144 A27533 flat/squared inslanting --- SANDB Test B
c=r-156 A27551 flat/squared vertical 28.0 cm SANDA Test B
d = r-141 A27563 flat/squared vertical 17.0 cm SPCB Test I
e=r-155 A27520 rounded vertical 24.0 cm SANDA Test B
£=r-154 A27520 flat/squared inslanting --- SANDA Test B
g = r-157 A27563 flat/squared unknown --- SANDA Test I
h = r-152 A27517 flat/squared unknown --- SANDA Test B
i=r-143 A27564 flat/squared unknown --- SANDA Test I
j=r-159 A27570 flat/squared unknown --- SANDA Test B
k = r-158 A27564 flat / squared unknown --- SANDA Test I
l=r-142 A27569 flat/squared unknown --- SPCB Test I
m = r-31 A27518 flat/ squared unknown --- SANDA Test B
n=r-151 A27516 flat/squared unknown --- SANDA Test B
0=r-150 A27515 flat/squared unknown --- SANDA Test B

Figure 13. Rim Profiles of Partially Reconstructed Sand-tempered Plain Vessels from 8LL51, Collier Inn,
Useppa Island.

FlaMNH Vessel Wall
Crossmended

Rim Number
Catalogue No.

Rim/Lip Shape
Orientation

Mouth Diameter Vessel
Designation

a = r-128 A20382 flat/squared vertical 31.0cm vessel T
b = r-126 A20382 fla t / squared vertical 26.0 cm vessel U
c = r-115 A20400 flat/squared vertical 21.0cm vessel G
d = r-114 A20382 round/beveled outslanting 28.0 em vessel F
e=r-127 A20382 flat/squared vertical-compound 16.0 cm vessel V
£=r-116 A20399 flat/squared incurving 17.0 em vessel M
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Figure 17. Sand-tempered Plain Rim Profiles from 8LL722, Buck Key Shell Midden (rounded rims).

Rim Number
FlaMNH

Rim/Lip Shape
Vessel Wall Mouth

Paste
Decorated

Catalogue No. Orientation Diameter Sherds

a = r-12 A27503 rounded outslanting --- SANDA
b = r-32 A27520 rounded outslanting 22.0cm SANDA
c = r-19 A27514 rounded outslanting 18.0 cm SANDA

d = r-140 A27507 round/beveled outslanting --- SANDA Glades Red
e = r-10 A27502 rounded vertical 22.0cm SANDA
f = r-67 A27563 round/beveled outslanting 27.0cm SANDA
g = r-43 A27533 rounded vertical 16.0 cm SANDA
h = r-36 A27526 rounded vertical 20.0 cm SANDA
i = r-139 A27531 rounded slightly outslanting 16.0 cm SANDA Glades Red
j = r-49 A27550 rounded inslanting --- SANDA
k = r-76 A27570 rounded inslanting --- SANDA
1= r-15 A27510 rounded incurving 18.0 cm SANDA
m = r-74 A27565 rounded inslanting --- SANDA
n = r-ll A27503 round/beveled inslanting 26.0cm SANDA
0= r-64 A27562 rounded vertical 21.0 cm SANDA

p = r-102 A27535 rounded vertical 28.0cm SANDB
q = r-78 A27503 rounded outslanting 32.0cm SANDB
r=r-lOO A27533 rounded vertical 18.0 cm SANDB
s = r-80 A27504 rounded incurving 22.0cm SANDE
t = r-ll0 A27556 thick/rounded incurving --- SANDB
u = r-81 A27505 rounded inslanting --- SANDE
v = r-107 A27550 thinned/pointed incurving 28.0cm SANDB
w = r-104 A27536 round/beveled inslanting --- SANDB

Figure 18. Sand-temprered Plain Rim Profiles from 8LL722, Buck Key Shell Midden (flat/squared rims).

Rim Number
FlaMNH

Rim/Lip Shape
Vessel Wall

Mouth Diameter Paste
Catalogue No. Orientation

a = r-75 A27568 fla t / squared outslanting 26.0 em SANDA
b = r-70 A27564 flat/beveled outslanting --- SANDA
c = r-54 A27553 flat/squared outslanting 30.0 em SANDA
d = r-46 A27549 fla t/ squared outslanting 26.0 em SANDA
e = r-71 A27564 fla t/ squared outslanting --- SANDA
f = r-40 A27527 thick / squared slightly outslanting --- SANDA
g = r-39 A27527 flat/squared vertical 20.0 em SANDA
h = r-34 A27520 flat/squared vertical 20.0 em SANDA
i = r-63 A27562 fla t/ squared vertical --- SANDA
j = r-30 A27518 fla t/ squared slightly outslanting 20.0 em SANDA
k = r-37 A27527 fla t/ squared vertical 20.0 em SANDA
1 = r-52 A27552 flat/squared vertical --- SANDA
m = r-69 A27564 flat/squared incurving --- SANDA
n = r-61 A27555 flat/squared inslanting 14.0 em SANDA
0= r-47 A27549 fla t/ squared insIanting --- SANDA
P = r-48 A27549 fla t/ squared inslanting 26.0 em SANDA
q = r-9 A27502 fla t/ squared inslanting --- SANDA
r = r-59 A27555 flat/beveled vertical 32.0 em SANDA
s = r-58 A27554 thick/squared outslanting 28.0 em SANDA
t = r-127 A27567 thick/beveled outslanting 30.0 em SANDE
u = r-95 A27531 flat/beveled outslanting 13.0 em SANDB
v = r-126 A27565 fla t / squared outslanting --- SANDB
w = r-115 A27562 flat/squared outslanting 19.0 em SANDB

x = r-1 A27501 flat/squared vertical --- SANDB
Y= r-28 A27516 flat/squared vertical 18.0 em SANDE

z = r-108 A27550 flat/squared slightly outslanting --- SANDE
aa = r-98 A27533 flat/squared vertical 18.0 em SANDB
bb = r-96 A27531 fla t/ squared vertical 17.0 em SANDB
cc = r-83 A27510 fla t/ squared inslanting 20.0 em SANDB
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Figure 19. Sand-tempered Plain Rim Profiles from 8LL32, Josslyn Mound.
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Rim Number
FlaMNH

Rim/Lip Shape
Vessel Wall Mouth Decorated

Catalogue No. Orientation Diameter
Paste

Sherds

a = r-3 A27575 flat/squared outslanting 24.0 cm SANDA
b = r-83 87-28-05 flat / squared outslanting 18.0 cm SANDA
c = r-94 87-28-18 flat/squared slightly outslanting 22.0 cm SANDA
d = r-90 87-28-15 flat/squared vertical 21.0 cm SANDA
e = r-89 87-28-12 flat/squared vertical 18.0 cm SANDA
f = r-5 A27575 flat/squared inslanting 16.0cm SANDA
g = r-6 A27575 flat/squared compound --- SANDA

h = r-93 87-28-18 round/beveled outslanting 18.0cm SANDA
i = r-4 A27575 round/beveled incurving 12.0 cm SANDA
j = r-8 A27575 rounded outslanting --- SANDA

k = r-87 87-28-11 rounded outslanting --- SANDA
1= r-80 87-28-02 rounded outslanting 18.0 cm SANDA

m = r-84 87-28-05 rounded outslanting --- SANDA
n = r-88 87-28-11 rounded vertical 34.0 cm SANDA
0= r-7 A27575 rounded vertical --- SANDA

P = r-91 87-28-15 rounded incurving 38.0 cm SANDA
q =r-2 A27575 rounded incurving --- SANDA
r = r-85 87-28-05 thinned/pointed incurving 14.0cm SANDA
s = r-66 87-28-15 flat/squared outslan ting --- SANDB
t = r-69 87-28-15 flat/beveled outslanting 22.0cm SANDB
u = r-70 87-28-19 flat / squared vertical 14.0cm SANDB
v = r-67 87-28-10 flat / squared inslanting 30.0 cm SANDB
w = r-68 87-28-10 rounded vertical 22.0 cm SANDB
x = r-77 87-28-15 rounded inslanting 18.0 cm SANDB Glades Red

Figure 20. Sand-tempered Plain Rim Profiles from 8LL51, Collier Inn, Useppa Island (rounded rims).

Rim Number
FlaMNH

RimlLip Shape
Vessel Wall Mouth

Paste
Crossmended Vessel

Catalogue No. Orien tation Diameter Designation

a = r-l13 A20382 rounded outslanting --- SANDA crossmended vessel E
b = r-117 A27379 rounded outslanting 28.0 cm SANDA crossmended vessel P
c = r-112 A20382 rounded outslanting 18.0 cm SANDA crossmended vessel D
d = r-97 A20399 rounded outslanting 34.0 cm SANDA
e = r-98 A20399 rounded outslanting --- SANDA
f = r-71 A20384 rounded outslan ting --- SANDA
g = r-88 A20397 round/beveled outslanting --- SANDA
h = r-92 A20398 round/beveled outslanting --- SANDA
i = r-104 A20401 rounded vertical 26.0 cm SANDA
j = r-110 A20383 rounded vertical 28.0 cm SANDA crossmended vessel B
k = r-65 A20382 rounded vertical 28.0 cm SANDA
1= r-36 A20379 rounded vertical 30.0 cm SANDA

m = r-102 A20399 rounded vertical 46.0 cm SANDA
n = r-75 A20393 thin/rounded vertical 20.0 cm SANDA
0= r-103 A20400 rounded incurving 20.0 cm SANDA
p = r-38 A20379 rounded' incurving --- SANDA
q = r-45 A20379 rounded inslanting --- SANDA
r = r-77 A20393 rounded incurving --- SANDA
s=r-101 A20399 rounded incurving 17.0 cm SANDA
t = r-21 A20379 rounded outslanting --- SANDB
u =r-33 A20401 rounded outslanting 28.0 cm SANDB
v = r-20 A20379 rounded incurving 32.0 cm SANDB

w = r-121 A20383 rounded vertical 34.0 cm SANDB crossmended vessel J
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Figure 21. Sand-tempered Plain Rim Profiles from 8LL51, Collier Inn, Useppa Island (flat/squared rims).

FlaMNH
Rim/Lip Vessel Wall Mouth Crossmended VesselRim Number Catalogue Paste

No.
Shape Orientation Diameter Designation

a = r-122 A20382 flat/squared outslanting 24.0 cm SANDA crossmended vessel K
b = r-42 A20379 flat/squared outslanting 34.0 cm SANDA
c = r-35 A20379 flat/thinned outslanting 18.0 cm SANDA
d = r-60 A20382 flat/squared outslanting 22.0 cm SANDA
e = r-64 A20382 flat/squared outslanting 14.0 cm SANDA
f=r-108 A20379 flat/beveled outslanting --- SANDA
g = r-68 A20382 flat/squared outslanting 20.0 cm SANDA
h = r-59 A20382 flat / squared outslanting 34.0 cm SANDA
i = r-57 A20381 flat/squared vertical 20.0 cm SANDA
j = r-69 A20383 flat/squared vertical 32.0 cm SANDA

k = r-123 A20394 flat / squared vertical 15.0 cm SANDA crossmended vessel R
1= r-39 A20379 flat / squared vertical 18.0 cm SANDA

m = r-ll1 A20382 flat/ thinned compound --- SANDA crossmended vessel C
n = r-79 A20394 flat/squared compound --- SANDA
0= r-44 A20379 flat/squared compound 32.0 cm SANDA
p = r-96 A20398 flat/squared vertical --- SANDA
q = r-90 A20397 flat/squared vertical --- SANDA
r = r-66 A20382 flat/squared vertical --- SANDA
s = r-48 A20379 flat/squared vertical --- SANDA
t = r-62 A20382 flat/squared inslanting --- SANDA
u = r-19 A20379 flat/squared slightly outslanting 28.0 cm SANDB
v = r-22 A20379 flat/squared slightly outslanting 26.0 cm SANDB
w = r-23 A20379 flat/squared incurving 12.0 cm SANDB

Figure 22. Sand-tempered Plain (a-h) and SPCB Plain (i-I) Rim Profiles from 8CH38, Cash Mound.

Rim Number
FlaMNH

Rim/Lip Shape
Vessel Wall

Mouth Diameter Paste
Catalogue No. Orientation

SAND-TEMPERED PLAIN

a = r-lO A27605 round/beveled inslanting --- SANDA
b = r-116 A27604 rounded incurving 20.0 em SANDA
c = r-ll A27604 chamfered incurving 22.0 em SANDA

d = r-111 A27604 rounded incurving 22.0 em SANDA
e = r-9 A27608 thick/rounded vertical 18.0 em SANDA

f = r-113 A27604 L-shaped vertical --- SANDA
g = r-107 A27604 rounded incurving 20.0 em SANDB
h = r-13 A27604 flat/squared outslanting 24.0 em SANDB

SPCB PLAIN

i=r-104 A27604 flat/beveled outslanting 30.0 em SPCB
j = r-102 A27604 rounded outslanting --- SPCB
k = r-103 A27604 flat/squared vertical 24.0 em SPCB
l=r-105 A27604 T-shaped unknown --- SPCB
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Figure 23. Belle Glade Plain (a-j) and SPCB Plain (k-cc) Rim Profiles from 8LL722, Buck Key Shell Midden.

Rim Number FlaMNH
Rim/Lip Shape

Vessel Wall
Mouth DiameterCatalogue No. Orientation Paste

BELLE GLADE PLAIN

a = r-173 A27570 thick/beveled outslanting 30.0 em SPCA
b = r-168 A27532 thick/beveled outslanting 30.0 em SPCA
c=r-163 A27504 thick/beveled outslanting 20.0 em SPCA
d = r-167 A27517 thick/beveled outslanting --- SPCA
e=r-164 A27507 thick / squared vertical --- SPCA
f=r-170 A27533 fla t / squared slightly outslanhng 30.0 em SPCA
g = r-162 A27500 fla t / squared slightly outslanhng 38.0 em SPCA
h=r-165 A27510 thick / squared vertical 24.0 em SPCA
i = r-l72 A27565 thick/beveled vertical 34.0 em SPCA
j=r-169 A27533 flat/beveled inslanhng 30.0 em SPCA

SPCB PLAIN

k = r-133 A27517 flat/beveled outslanting 17.0 em SPCB
1= r-86 A27515 flat/squared outslanting 30.0 em SPCB

m = r-134 A27517 fla t / squared outslanting --- SPCB
n=r-135 A27517 thick/beveled outslanting 14.0 em SPCB
0= r-132 A27501 flat/squared vertical 28.0 em SPCB
p = r-123 A27564 flat/squared outslanting 26.0 em SPCB
q = r-124 A27564 flat/squared outslanting 32.0 em SPCB
r = r-87 A27516 flat/squared vertical --- SPCB

s = r-l12 A27562 flat/squared vertical 18.0 em SPCB
t = r-89 A27516 fla t / squared vertical --- SPCB
u = r-84 A27514 round/beveled vertical 23.0 em SPCB

v = r-l09 A27551 thick/beveled slightly incurving 18.0 em SPCB
w = r-79 A27504 flat/beveled vertical 30.0 em SPCB
x=r-125 A27565 thick/beveled vertical 25.0 em SPCB
y = r-136 A27545 flat/beveled inslanhng 14.0 em SPCB
z=r-137 A27562 flat/beveled inslanhng 30.0 em SPCB

aa = r-116 A27562 thick/beveled inslanhng 34.0 em SPCB
bb = r-128 A27568 rounded inslanhng --- SPCB
cc=r-138 A27564 rounded outslanting --- SPCB

Figure 24. Belle Glade Red, SPCB Plain, and Miscellaneous Rim Profiles from 8LL32, Josslyn Mound.

FlaMNH Vessel Wall Mouth Miscellaneous Sherd
Rim Number Catalogue RimlLip Shape

Orientation Diameter
Paste

Types
Number

BELLE GLADE RED

a = r-61 87-28-12 thick/squared outslanting 36.0 cm SPCA
b = r-59 87-28-10 thick/beveled outslanting 30.0 cm SPCA
c = r-60 87-28-10 flat/squared outslanting 34.0 cm SPCA
d = r-62 87-28-15 thick/squared outslanting 26.0 cm SPCA
e = r-63 87-28-15 flat/beveled outslanting 26.0 cm SPCA

SPCB PLAIN

f = r-73 87-28-10 thick/squared outslanting 22.0 cm SPCB
g = r-72 87-28-04 flat/squared outslanting --- SPCB
h = r-75 87-28-14 flat/squared outslanting --- SPCB

MISCELLANEOUS

i=r-l0l 87-28-03 rounded incurving --- GROG Grog-tempered Plain
j=r-lOO 87-28-03 rounded outslanting 24.0 cm GROG Grog-tempered Plain
k = r-99 87-28-03 thick/ squared outslanting 20.0 cm LAMIN Pinellas Plain(?)
1= r-98 87-28-04 flat/squared vertical 20.0 cm CHKAI St. Johns Plain
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Figure 25. Belle Glade Plain Rim Profiles from 8LL32, ]osslyn Mound.

Rim Number
FlaMNH Rim!Lip Shape Vessel Wall

Mouth Diameter Paste
Catalogue No. Orientation

CALOOSAHATCHEE III RIMS

a = r-30 87-28-04 thick / squared outslanting 28.0 em SPCA
b = r-22 87-28-01 thick/beveled outslan ting 26.0 em SPCA
c = r-36 87-28-09 thick/beveled outslanting 50.0 em SPCA
d = r-33 87-28-04 thick/beveled outslanting 30.0 em SPCA
e = r-21 87-28-01 thick /beveled outslanting 24.0 em SPCA
f=r-15 A22410 thick/rounded outslanting 28.0 em SPCA
g = r-28 87-28-04 flat/squared outslanting 28.0 em SPCA
h = r-35 87-28-05 flat/squAred outslanting 40.0 em SPCA
i = r-26 87-28-04 flat/squared vertical 32.0 em SPCA

CALOOSAHATCHEE II RIMS

j = r-38 87-28-10 thick/beveled outslanting 40.0 em SPCA
k = r-39 87-28-10 thick / squared outslanting 28.0 em SPCA
1= r-56 87-28-15 thick/squared outslanting 38.0 em SPCA

m = r-55 87-28-15 thick / squared slightly outslanting 22.0 em SPCA
n = r-47 87-28-11 thick / squared slightly outslanting 26.0 em SPCA
0= r-48 87-28-11 thick/beveled vertical 30.0 em SPCA
p = r-43 87-28-10 thick / squared vertical 26.0 em SPCA
q = r-42 87-28-10 fla t / squared outslanting 28.0 em SPCA
r= r-52 87-28-15 flat/beveled outslanting 34.0 em SPCA
s = r-40 87-28-10 fla t / squared slightly outslanting 32.0 em SPCA
t = r-54 87-28-15 fla t / squared outslanting 30.0 em SPCA
u = r-53 87-28-15 flat/beveled outslanting 26.0 em SPCA
v = r-51 87-28-12 flat/squared slightly outslanting 32.0 em SPCA
w = r-57 87-28-15 flat/squared vertical 20.0 em SPCA

Figure 26. Belle Glade Plain (a-i) and SPCB Plain (j-p) Rim Profiles from 8LL51, Collier Inn, Useppa Island.

FlaMNH RimILip Vessel Wall Mouth
Crossmended Vessel

Rim Number Catalogue Paste Designation!
Number

Shape Orientation Diameter
Miscellaneous

BELLE GLADE PLAIN

a = r-5 A20379 flat/beveled outslanting --- SPCA
b = r-12 A20394 thick/beveled outslanting 28.0 cm SPCA
c = r-9 A20382 flat/beveled outslanting --- SPCA
d = r-8 A20381 thick/beveled outslan ting 28.0 cm SPCA
e = r-6 A20379 flat/beveled outslanting --- SPCA
f = r-4 A20379 flat/squared outslanting 28.0 cm SPCA
g = r-7 A20379 thick/beveled outslanting --- SPCA

h = r-l0 A20382 flat/beveled slightly outslanting 25.0 cm SPCA
i = r-17 A20401 thick/ squared vertical 22.0 cm SPCA

SPCB PLAIN

j = r-120 A20381 flat/thinned outslanting --- SPCB crossmended vessel L
k = r-119 A20393 flat/beveled outslanting 26.0 cm SPCB crossmended vessel I
1= r-25 A20382 flat/beveled outslanting 25.0 cm SPCB

m = r-18 A20379 rounded outslanting 32.0 cm SPCB
n = r-118 A20396 round/beveled vertical 30.0 cm SPCB crossmended vessel H
0= r-32 A20399 rounded inslanting --- SPCB
P = r-28 A20382 flat/squared inslanting 28.0 cm SPCB

MISCELLANEOUS

q = r-2 A20398 flat/thinned vertical --- CHKAI St. Johns Plain
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Shell Artifacts from the Caloosahatchee Area

William H. Marquardt

I n this chapter I provide a shell artifact typology
based upon an analysis of certain items from south

west Florida in the collections of the Florida Museum
of Natural History (FlaMNH). I also report on the
shell artifacts we recovered in the course of our inves
tigations in Charlotte Harbor and environs between
1984 and 1988.

The typology is based on materials we have col
lected and excavated, as well as some from Cash
Mound (8CH38), Key Marco (8CR49), and the so
called Cushing Collection (FlaMNH catalogue number
91900). The latter contains artifacts gathered by Frank
Hamilton Cushing in the 1890s in the Ten Thousand
Islands area near Marco Island.

I want to state at the outset that in setting forth this
typology I am summarizing the collaborative research
of a number of professional and avocational archaeol
ogists who are at work on shell artifacts throughout
south Florida. I refer to their work frequently in this
chapter.

PREVIOUS RESEARCH ON SOUTH FLORIDA
SHELL ARTIFACTS

Shell artifacts have long been recognized in south
west Florida, perhaps all the more because southwest
Florida pottery is unremarkable, at least to the casual
observer. (As Ann Cordell's work shows in Chapter
4, this volume, southwest Florida's plain pottery also
has a story to tell if we look closely enough.) Our
predecessors, such as Cushing (1897) and Clarence B.
Moore (1900, 1905, 1907, 1921), described shell ar
tifacts in their writings, and John M. Goggin estab
lished a typology that is still the point of departure for
studies today. In the 1940s Goggin wrote a manu
script (Goggin n.d.) of over 700 pages providing an
artifact typology for all of south Florida and a sum
mary of what was then known of its prehistory. Al
though the work was never published, the manuscript
is still frequently consulted. It includes detailed de
scriptions of shell artifact types, based in part on the
work of Gordon Willey (1949b).

As Goggin notes (n.d.:476), grouping artifacts by
material of manufacture is not very satisfactory be
cause different media are sometimes used to make the
same artifact. For example, in this book one will find
sinkers mentioned in three different places, namely

191

with discussions of ceramics, stone, and shell. Net
mesh gauges were made of gastropod shells, turtle
carapace, and wood (Walker 1991), and are described
in Chapters 5, 6, and 8. A single composite artifact can
be made of two materials, say, bone and shell, as in the
fish hooks described by Walker (see Chapters 6 and 8).
I treat shell artifacts separately here because I believe
this will facilitate the use of this typology by those who
wish to compare their materials with those we have
found in southwest Florida. For other purposes, a
grouping by morphology or function may be pre
ferred.

Like many of his contemporaries, Goggin classified
his artifacts as much by function as by form. For
example, he referred to certain hafted gastropods as
"picks," when they could have been used in a variety
of picking, cutting, chopping, and chipping tasks.
Goggin's non-ceramic artifact categories include: ves
sels; cutting and picking tools; hammering and pound
ing tools; piercing tools; grinding, scraping, and
smoothing tools; weapons; weights; ornaments; and
ceremonial objects.

Functional types have the advantage of being easy
to remember, but must be carefully considered. Ul
timately, one cannot be reasonably certain that the
correct function has been inferred in the absence of
indisputable functional context or, at the very least,
extensive experimentation.

In the recent past, shell-artifact researchers have
focused more directly on manufacturing sequences
than on the attribution of function. For example, John
Beriault (1986:162) proposes a descriptive algorithm
and classification system that moves from unmodified
shell to finished tool, with categories for debitage from
both the manufacturing and reworking processes.
Marilyn Masson (1988) borrows terminology from
lithic analysis to describe manufacture and use of shell
celts. Arthur Lee (1989) measures the hafting angle
and working edge angle of whelk shell tools. George
Luer (Luer et al. 1986:114) considers in detail the con
tinuum of modification of the lightning whelk (Busy
can contrarium) from selection of raw material through
modification, tool production, and reworking into
other tool forms.

Over the course of our archaeological surface collec
tion and test excavations in the Charlotte Harbor/Pine
Island Sound area (Chapter 2, this volume) we dis-
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covered a number of shell artifacts. Using Goggin's
(n.d.) typology as a beginning point and conferring
with others involved in shell artifact research, I de
veloped an expanded shell tool typology that I hope
will be useful for most assemblages in south Florida.

Although it is preliminary and will surely be aug
mented and altered in the future, I believe it improves
on Goggin's work by subsuming multiple mollusk
species under individual types and in decreasing,
though not completely eliminating, functional attribu
tion. I do use functional names when they are par
ticularly descriptive of shape and size, or when the
function seems reasonably certain. By referring to an
artifact as a "saucer," for example, I do not mean that
I think that prehistoric south Floridians placed disk
shaped shells under their teacups, but simply that
these artifacts are saucer-like in shape and size and
that they could have been used for a variety of pur
poses. Goggin's broad functional categories forced
him to determine a rather specific use for each artifact
type, denying the possibility that some artifacts may
have had multiple functions.

My types are undoubtedly biased toward the Ca
loosahatchee area, with which I am most familiar. I
use the term "Caloosahatchee area" to mean the ar
chaeological zone, recognized by numerous authors
(Carr and Beriault 1984:4,12; Griffin 1988:121; Widmer
1988:79), that stretches from approximately the
present-day Sarasota-Charlotte county line south to a
point approximately 40 km. north of Marco Island
(Collier county), and from the barrier islands on the
west to a point approximately 90 km eastward into the
interior. By "Calusa region" I refer more generally and
informally to the coastal zone from Charlotte Harbor
south to the Ten Thousand Islands.

My research into Calusa-region shell artifacts was
aided immeasurably by the donation of numerous
shell artifacts collected from 8CH38, the Cash Mound
site. Remnants of the eastern edge of Cash Mound
have been eroding for many years, and a number of
bone, ceramic, and shell artifacts were found there by
Don Cyzewski, Janice Kemp, and Robert Edic, who
carefully curated the specimens they found. Realizing
the research value of their assembled collection, the
three donated these artifacts in 1988 to the FlaMNH,
where they serve as a valuable teaching and research
resource (catalogue numbers 88-1-1,88-1-2,88-1-3,88
1-4, 88-1-5, 88-1-6, and 88-1-26). Cash Mound was
tested by Ripley and Adelaide Bullen in the 1950s
(Bullen and Bullen 1956:15-25). I visited the site in
June, 1985, to remove a column sample for zooar
chaeological analysis from a remnant of the mound
still standing on the beach (Marquardt 1987a:3), and
returned to do some limited test excavations in April,
1988 (Blanchard and Marquardt 1989:13). Cash
Mound is now under federal protection as part of
Island Bay National Wildlife Refuge.

Culture and Environment in the Domain of the Calusa

SHELL ARTIFACTS FROM THE
CALOOSAHATCHEE AREA

Prominent in the Cyzewski-Kemp-Edic collection
from Cash Mound, and indeed throughout southwest
Florida, are tools made from the left-handed, or light
ning whelk (Busycon contrarium). This is the same
mollusk that contributed the raw material for the fam
ous Mississippian ceremonial gorgets known in east
ern North America in late prehistory, and the same one
that is thought to have provided the vessel used in the
Black Drink ceremony throughout the southeastern
United States. In the Calusa region the whelk was
fashioned into hafted and unhafted hammers and cut
ting-edged tools, adzes/celts, vessels, net-making and
spinning tools, weights, sinkers, anchors, beads, and
gorgets.

The carnivorous lightning whelk (Figure 1) was it
self a food source for humans. Some shell midden
mounds in the Charlotte Harbor estuarine system,
such as Josslyn Island (8LL32), are composed pre
dominantly of lightning whelk shells, with a variety of
sizes represented (Marquardt 1984). At Cash Mound,
however, where large lightning whelk shells were
used as tools, the midden shells are predominantly
oyster (Crassostrea virginica) and ribbed mussel (Geuk
ensia demissa) (see Chapter 8, this volume).

Another gastropod frequently chosen for tool
manufacture was the horse conch, Pleuroploca gigantea.
Although the whorls of the horse conch do not attain
the thickness of the largest of the lightning whelks, the
horse conch does possess a dense and highly resilient
columella. It was hafted as a hammer and, rarely, as
a cutting-edged tool. The unhafted horse conch

ape~ (posterior end)

shoulder

body whorl

basal portion of columeJIa

base (anterior end)

Figure 1. The lightning whelk, Busycon
contrarium, showing descriptive terms and points
of reference. Reference point "X" is where the
outer lip of the shell comes closest to the columella.



Shell Artifacts 193

ure 5.7A; Luer et al. 1986:Figure 8; Moore 1900:Figure
36; Moore 1905:Figure 39; Reiger 1981:Figures 4-7

Discussion: The working edges of gastropod tools
may be divided into two basic configurations. Those
having a blunt working surface perpendicular to the
columella's long axis are called "hammers." It is as
sumed that the bluntness is the result of attrition from
repeated pounding. In fact, spalling is often observed
near the hammer tip, where chips of the shell have
been driven off parallel to the columella's long axis.
Gastropod shells with working edges and bevels
placed obliquely to the long axis are called "cutting
edged tools," a term suggested by Luer et al. (1986:106)
to replace Goggin's overly restrictive term "pick."

Following Goggin's original typology, modified by
Luer and others, a hafted gastropod cutting-edged
tool is called Type A if there is a notch cut into the lip
for hafting through a hole in the opposite side of the
shell (Figure 3). George Luer (personal communica
tion, 1991) observes that the notch in Type A tools was
generally cut higher (more toward the apex, or
posterior end of the whelk) in Charlotte Harbor and
northward, while further south the notch was cut
lower. The hafted gastropods were secured to their
handles with lashing, probably a rawhide thong or a
stout cord. At the Key Marco site Cushing (1897:368)
found such hafted tools with remnants of the handles
and residues of rawhide thongs ("now mere jelly") still

columella was used both as a hammer and a cutting
edged tool, and it was also made into sinkers. Some
shells were perforated for use as weights or anchors.
Shells of smaller conchs and whelks, such as Strom
bus alatus/pugilis and Melongena corona, also served
as hammers. Shells of bivalves, such as the quahog
clam Mercenaria campechiensis, were used as anvils,
choppers, knives, scrapers, and weights.

I now present systematic descriptions of each of 52
shell artifact types identified from southwest Florida
collections at the FlaMNH. Catalogue numbers of
representative artifacts are found in Appendix A of
this chapter.

SHELL ARTIFACTS FROM THE
CALOOSAHATCHEE AREA: A TYPOLOGY

1. HAFTED GASTROPOD TOOL BLANK

Species Observed: Busycon contrarium

References: Gilliland 1975:190,192; Luer et al. 1986:
92-106

Illustrations, Photographs: Gilliland 1975:Plate
112L; Luer et al. 1986:93,97

2. GASTROPOD CUTTING-EDGED TOOL A

Discussion: The prehistoric people chose massive
whelks and conchs for tool production. Luer and
others (1986:106-112) describe the sequence of
preparation and working of the lightning whelk into
a finished cutting-edged tool. This includes per
forating the spire's body whorl above the shoulder,
removing part of the body whorl, shortening the Figure 2. A Busycon contrarium blank (104860).
siphonal canal, and modifying the columella tip to
produce a blank. Caches of such blanks were found
at Big Mound Key (8CH10) (Luer et al. 1986:92-98) and
at 8CH35 (Luer and Archibald 1988:23). Luer and his
colleagues (1986:112-120) also recognized that the
whelk tools passed through a sequence of reshaping
and reuse, accounting for some of the types that had
been recognized by Goggin and others. Specimens in
the Key Marco collection identified by Gilliland
(1975:190,192 and Plate 112L) as "Busycon Pick X" are
probably blanks for hafted tools. Occasionally the top
perforation is missing (see Luer et al. 1986:Figure 4),
but body whorl removal, siphonal canal shortening,
cutting-edge grinding, or side-hole perforation indi
cate that the shell was in the process of becoming a
cutting-edged tool. I include all such items in the blank
category. An example is a FlaMNH specimen from
8CR1, Chokoloskee Island; see Figure 2.

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Cushing 1897:368; Gilliland 1975:187,
190; Goggin n.d.:486-490; Goggin and Sommer 1949:
54-55; Luer et al. 1986:106-112,114

Illustrations, Photographs: Figure 3, this chapter;
Gilliland 1975:Plate 120; Goggin 1950:Figure 79X;
Goggin and Sommer 1949:Plate 5C; Griffin 1988:Fig-
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present. Reiger (1981:10-16) describes a Busycon cut
ting-edged tool he found with a reddish stain indicat
ing where the lashing had been stretched across the
shell.

Figure 3. Type A gastropod cutting-edged tool
(A-6381).

Reiger (1981 :15) calls his cutting-edged tool an
"adze" because the blade is at a right angle to the
handle. Goggin (n.d.:488) says that for Type A cut
ting-edged tools, "the plane of the blade is most com
monly at right angles to the haft" and that "as a result
of reworking the specimen, the cutting edge of the
blade is usually turned so that it is no long[er] at right
angles to the haft."

I believe Goggin was mistaken in assuming that a
haft/edge angle of 90° was primary or preferred. For
Type A cutting-edged tools, the preferred haft/edge
angle was neither perpendicular nor parallel, but at an
obtuse angle, more specifically at about 120° to 130°.
The importance of the haft/edge angle has been recog
nized by Arthur Lee (1989), who invented a measuring
device to record it. I measured the haft/edge angles
(see Figure 4) to the nearest 5° interval for a sample of
39 Type A cutting-edged tools and found only one
with a cutting edge parallel to the haft and none that
is strictly perpendicular (see Table 1, Figure 5, and
Appendix B). Thirty-eight of the specimens range
from 105° to 155°; the mean angle is 129°. Twenty
seven of the thirty-nine specimens fall between 120°
and 130° (11 are 120°,8 are 125°, and 8 are 130°). The
haft/edge angle is not significantly correlated with the
length, weight, cutting-edge width, or maximum lip
thickness, the latter measured at the point where the
body whorl comes closest to the columella (point "X"
on Figure 1.) Pleuroploca gigantea was infrequently
hafted as a cutting-edged tool, and it is far more com
mon in hammer form.

Culture and Environment in the Domain of the Calusa

3. GASTROPOD CUTTING-EDGED TOOL B

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Goggin n.d.:490, 492; Gilliland 1975:190;
Luer et al. 1986:106-112,114

Illustrations, Photographs: Busycon contrarium: fig
ure 6, this chapter; Cushing 1897:Plate 32, Figure 1;
Goggin 1949:Figure 21A; Luer et al. 1986:Figure 9;
Moore 1900:Figures 31-35; Moore 1905:Figure 41; Pleu
roploca gigantea: Moore 1905:Figure 43; Moore 1907:
Figure 21

Discussion: A hafted gastropod tool is Type B if the
hafting is accomplished using two holes rather than a
lip notch and a hole (Figure 6). The hafting holes are
circular to slightly ovate and well-made. One hole (on
Busycon contrarium, the one on the right as one holds
the shell with apex up and aperture to the left) is
almost invariably larger than the other. The typical
Busycon contrarium cutting-edged tool B has a curved,
gouge-like working edge, while Type A's tend to have
flatter, narrower cutting edges. Type B cutting edges
frequently extend to the edge of the outer whorl ad
jacent to the columella. On many of the Busycon con
trarium Type B cutting-edged tools, the width of the
secondary working edge (on the whorl) approaches
and sometimes equals the size of the primary working
edge (on the end of the columella) (Figure 7). The
broad working edge is also reflected in the measure
ment of cutting-edge width, which averages almost
half again as wide as the cutting edges of Type A
Busycon tools, in spite of the fact that overall tool
lengths of Types A and B are comparable (Table 1).
The Student's t statistic shows that the maximum cut
ting edge width for Type Bis significantly smaller than
that for Type A (t=3.93, P <.001). (The t statistic pro
vides a way to compare the means of two samples to
judge how similar they are, Le., to determine if the two
samples could have been drawn from the same pop
ulation. In the case just described, a calculated t value
of 3.93 shows that there is a significant difference
between the mean cutting-edge widths for Types A
and B, and that the probability (p) is less than 1 in 1000
that such a difference in the mean cutting-edge widths
could occur by chance.)

The haft/ edge angle of Type B cutting-edged tools
differs from that of Type A. Although there is quite a
range of haft/edge angles among Type B's (Appendix
B), none exceeds 105° and most (10 out of 15) fall
between 40° and 80° (Figure 5). The haft/edge angle
difference between Type A and Type B is statistically
significant (t=13.95, p <.001).

I recognize two major varieties of Type B cutting
edged tools (Figure 6). Type Bl has the outer whorl
present, but in Type B2 a portion of the whorl adjacent
to the aperture has been cut away. Removal of this
portion of the whorl made the hafted tool narrower
and presumably easier to use in chopping out a chan
nel or groove, or in deepening a cut against a vertical
plane, perhaps the gunwale of a canoe. Variety B2 is
somewhat shorter and thinner than variety Bl (Table
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A. Rest the shell tool on a table, aligning the columella vertically.

B. Insert a pencil through the hafting holes (or notch-and-hole) to determine the hafting axis.
Picture the axis projected onto the table surface along a perpendicular.

C. Lay another pencil on the table, tucked up against the cutting-edge surface, to determine
the cutting-edge axis.

D. The cutting-edge angle is the angle between the cutting-edge axis and the handle-end of
the hafting axis (around the open side of the shell tool).

Figure 4. Measurement of the haft/edge angle. Left: Type Ai right: Type B.

Table 1. Descriptive Statistics for Busycon contrarium Cutting-edged Tools (see Appendix B for raw data).

Means and
Maximum

Maximum
Haft/Edge Weight in Number of Number of Number ofStandard Length Cutting

Deviations
Thickness

Edge Width
Angle Grams Top Holes Side Holes Notches

Types A &
x= 153.1 x= 8.8 x= 23.3 x= 107.9 x= 406.9

B, combined
s= 26.3 s= 2.3 s= 7.1 s= 36.5 s= 195.6 - - -

(n=56)

Type A x= 154.8 x= 9.0 x= 21.1 x= 129.0 x= 441.1
Mode = 1 Mode = 1 Mode = 1

(n=39) s= 28.0 s=2.6 s= 6.6 s= 13.7 s= 197.0

Type B x= 149.2 x= 8.5 x= 28.3 x= 59.4 x=328.4
Mode = 1 Mode =2 Mode = 0(n=l7) s= 22.1 s= 1.5 s= 5.7 s= 23.4 s= 172.2

Variety B1 x= 161.0 x= 9.5 x= 32.2 x= 61.8 x= 479.2
Mode = 1 Mode = 2.5 Mode =0(n=5) s= 31.0 s= 2.1 s= 6.3 s= 18.5 s= 235.1

Variety B2 x= 143.8 x= 7.9 x= 28.0 x= 62.0 x= 242.5
Mode = 1 Mode = 2 Mode = 0(n=10) s= 17.2 s= 0.9 s= 3.4 s= 27.2 s= 61.7

Variety B3
x= 147.0 x= 9.3 x= 10.6 x= 42.5 x= 380.5 Mode = 0.5 Mode = 2.5 Mode = 1

(n=2)
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Figure S. Histogram of haft/edge angles for all Type A and B cutting-edged tools. Angles were rounded to
nearest SO interval.
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Figure 6. Type B gastropod cutting-edged tools. Left: Type B1 (A-6381); right: Type B2 (91900).
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Figure 7. A comparison of the cutting edges of Type A (left) and Type B cutting-edged tools.

I), and it is significantly lighter (t==3.0B, p <.01). I have
observed this type only for Busycon contrarium, but
Moore (l905:Figure 43) illustrates a Type B2 Pleuro
ploca gigantea specimen found at Goodland Point
(8CR45). A third, minor variety, B3, occurs when a
Type A cutting-edged tool is reworked by adding a
second hafting hole and adjusting the working-edge
angle. I have noted only two such specimens thus far
(Table 1). Moore (1905:Figure 37) shows a Busycon
contrarium Type B3 cutting-edged tool from Chokolos
kee Island.

4. GASTROPOD CUTTING-EDGED TOOL C

Species Observed: Busycon contrarium

References: Gilliland 1975:190; Goggin n.d.:491

Illustrations, Photographs: Gilliland 1975:Plate 112J;
Moore 1900:Figure 37.

Discussion: Goggin defined a Type C, which he be
lieved was derived from the A form (n.d.:491). The
cutting edge end of the columella is shortened further,
and the whelk shell is peeled back almost to the penul
timate whorl, at which point a notch is fashioned. A
perforation or notch is then made opposite the first
notch. A cutting edge is fashioned on the columella.
Goggin notes Type C's at ten sites, all in the Calusa
region. Because he does not identify the sites, it is
impossible to reevaluate his specimens. He does cite
Moore's (l900:Figure 37) illustration as an example,
and Moore's specimen looks like a Type A cutting
edged tool that has been purposely trimmed.
Goggin's definition of Type C's is not very precise, and
I feel that they can be confused with type B2's that
have broken holes and with re-worked Type A's. This
type should be used with caution.

5. GASTROPOD CUTTING-EDGED TOOL D

Species Observed: Busycon contrarium

References: Gilliland 1975:190; Goggin n.d.:491

Illustrations, Photographs: Gilliland 1975:Plate
112K; Luer 1977a:Figure 7A

Discussion: Goggin's Type D is similar to Type C, but
Type D has a longer columella (n.d.:491). Goggin
knew of only one specimen. Type C and D hammers
(see below) are very common, but C and D cutting
edged tools are rare. I have never observed a Type D
cutting-edged tool. Intuitively, it seems more rea
sonable that a broken A or B cutting-edged tool would
be reworked into a C or D hammer than into a C or D
cutting-edged tool. Luer and his colleagues would
apparently agree, because they mention the reworking
of types A and B cutting-edged tools into hammers,
but not into other cutting-edged tools (Luer et al. 1986:
112 and Figure 13).

6. GASTROPOD CUTTING-EDGED TOOL E

Species Observed: Busycon contrarium

References: Bullen et al. 1978:12; Goggin n.d.:491a;
Griffin 1988:83-84; Luer et al. 1986:121; Moore 1921 :14
15

Illustrations, Photographs: Figure 8, this chapter;
Bullen et al. 1978:Figure 11; Moore 1921:Figures 8-9

Discussion: Type E cutting-edged tools have neither
a notch in the lip nor a hole through the body whorl.
Instead, there are one or two perforations in the top of
the shell and hafting was apparently accomplished
through the aperture (Figure 8). One possible method
of hafting these implements is suggested by Charles
Willoughby (see Moore 1921:14-16). It is morphologi-
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cally similar to Luer's "blank" but it possesses a cutting
edge (see Luer et al. 1986:108). Type E's are known in
northeast Florida and along the coast of Georgia (e.g.,
Oatland Plantation on St. Simons Island), but there the
right-handed knobbed whelk (Busycon carica) is used
instead of the left-handed lightning whelk (Busycon
contrarium). Moore visited a site near Chokoloskee
Island that "abounded" with shell implements. He
found that virtually all were Type E. Bullen et al.
(1978) found cutting-edged tools hafted both through
the top and through the side at the Canton Street site
(8PI55). They hypothesized that the top hafting
method belonged to the Archaic period, and that the
type A and B methods were adopted ca. A.D. 1. In the
Caloosahatchee area they are found in some quantity
at Calusa Island (8LL45).

7,8,9. GASTROPOD CUTTING-EDGED TOOLS,
OTHER VARIETIES

Species observed: Busycon contrarium

References: this chapter

Illustrations: Figure 8, this chapter

Culture and Environment in the Domain of the Calusa

Discussion: Various researchers have noted other
hafting forms for Busycon contrarium cutting-edged
tools. These are rare, and need further study. Goggin
named five types of cutting-edged tools. His types A
and B are well-documented, and I suggest a sub
division of his Type B's into three varieties (see above).
In Figure 8 I illustrate three additional varieties: H, I,
and J. I do not use the letters F and G for cutting-edged
tools in order to avoid confusion with hammer types
F and G, discussed below.

Type H was brought to my attention by Robert Edic.
It is similar to Type E in that the haft seems to have
entered through the aperture, but instead of exiting
above the shoulder, it passed through the outer whorl
below the shoulder. A good example in the FlaMNH
collections is 88-23(3), found at 8CH10, Big Mound
Key; a smaller specimen is 88-1-5(113), from Cash
Mound (8CH38).

Type I is represented by a single specimen from the
Key Marco site (8CR49): FlaMNH number A-6381.
The artifact resembles in many ways a Type B2 cut
ting-edged tool, complete with cut-away whorl, acute

Figure 8. Four unusual types of gastropod cutting-edged tools: From upper left, clockwise: Types E (88-1-5),
H (88-23), I (A-6381), and J (A-6381).
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haft/edge angle, and a wide working edge, including
both a primary (on the columella) and a secondary (on
the whorl) working edge. However, hafting seems to
have been accomplished from a side hole to a hole
above the shoulder.

Type J is also represented by a single specimen from
Key Marco: FlaMNH number A-6381. The haft went
through a hole in the outer whorl, passed next to the
columella, and came to rest against the inner surface
of the shell's outer whorl. Evidence that the haft
rested against the inner surface is a highly-polished
circular spot about 20 mm in diameter that has ap
parently been produced by friction during the tool's
use. Hafting must have been aided by using lashing
through one or (probably) both of two holes placed
above the shoulder.

10. GASTROPOD CUTTING-EDGED TOOL, UN
HAFTED

Species Observed: Busycon contrarium

References: this chapter

Discussion: Rarely, one finds a gastropod shell with
an oblique working end but no holes or notches for
hafting. I call such an artifact a gastropod cutting-edged
tool, unhafted.

11. CUTTING-EDGED TOOL, INDETERMINATE

Species Observed: Busycon contrarium, Pleuroploca
gigantea

199

References: this chapter

Discussion: Sometimes cutting-edged tools can be
identified, but not isolated to a particular type due to
breakage. Such an artifact is a cutting-edged tool, in
determinate. These are distinguished from columella
cutting edged-tools (see below), which do not show
signs of breakage.

12. GASTROPOD HAMMER A

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Gilliland 1975:192; Goggin n.d.:505; Luer
et al. 1986:112,114

Illustrations, Photographs: Figure 9, this chapter

Discussion: Like Type A cutting-edged tools, Type A
hammers are hafted by means of a notch and a hole.
Instead of a smoothed, beveled cutting edge, however,
hammers exhibit a blunt working surface worn
smooth by repeated pounding. Sometimes small
spa lIs of shell are driven off during use, and this is
readily evident on the specimens. The working ends
of hammers can be further classified as straight (Le.,
parallel to the haft), acute (Le., at an acute angle with
the haft), and shattered.

13. GASTROPOD HAMMER B

Species Observed: Busycon contrarium, Pleuroploca
gigantea

Figure 9. Gastropod hammers. Left: Busycon contrarium, Type A (A22410); center: Pleuroploca
gigantea Type A (89-7-200); right: Pleuroploca gigantea Type B (88-4-4).
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References: Gilliland 1975:192; Goggin n.d.:505; Luer
et al. 1986:112,114

Illustrations, Photographs: Figure 9, this chapter;
Moore 1900:Figure 41

Discussion: Goggin named this type on the basis of
two specimens, one from Goodland Point and one
from Little Marco. They are hafted hole-to-hole. Al
though I have not done a quantitative comparison, my
impression is that there are more Pleuroploca gigantea
Type B hammers than there are Busycon contrarium
Type B hammers.

14. GASTROPOD HAMMER C

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Gilliland 1975:192-193; Goggin n.d.:505
506; Luer et al. 1986:112-120

Illustrations, Photographs: Figure 10, this chapter;
Luer et al. 1986:Figure 15; Moore 1907:Figure 24

Discussion: Type C hammers are well described by
Luer et al. (1986:112-120), who believe that they are
fashioned from the central portions of large whelks,
almost surely having been made from cutting-edged
tools (Luer et al. 1986:118). Hafting was accomplished
by passing the handle through one notch, past the
columella, and into a second notch (Figure 10). This is
a common artifact in the Caloosahatchee area. Al
though most were made from Busycon contrarium,
Pleuroploca gigantea specimens are not uncommon
(Moore 1907:Figure 24). Goggin distinguished Type C
from Type D by length; the D's have a longer columel-

Culture and Environment in the Domain of the Calusa

la than C's. "Long" and "short" are qualitative terms,
so I call these artifacts Type D if the distance between
the working edge extremity and the point where the
outer lip of the shell comes closest to the columella
(reference point "X" in Figure 1) is 1Il or more of the
artifact height (measured parallel to the columella),
otherwise it is Type C.

15. GASTROPOD HAMMER D

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Gilliland 1975:193; Goggin n.d.:506; Luer
et al. 1986:112-120

Illustrations, Photographs: Figure 11, this chapter;
Luer et al. 1986:Figure 14.

Discussion: See Gastropod Hammer C, above. Gog
gin believed Type D hammers were limited to the
Calusa region, from Chokoloskee Island to Punta
Gorda, but Luer (1977a:Figure 7A) illustrates a Type
D Busycon "pick" from the Old Oak site in Sarasota
county that could be classified as a Type D hammer.

16. GASTROPOD HAMMER E

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: this chapter

Illustrations, Photographs: Figure 12, this chapter

Discussion: Like Type E cutting-edged tools, Type E
hammers were hafted from the aperture to a hole
above the shoulder. Goggin did not discuss Type E
hammers, but four specimens are in the Cyzewski-

Figure 10. Gastropod hammers, Type C. Left: Busycon contrarium (88-1-5); center: Busycon contrarium
(88-1-5); right: Pleuroploca gigantea (88-1-26).
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Figure 11. Gastropod hammers, Type D. Left: Busycon contrarium (88-1-5); center: Busycon contrarium
(88-1-26); right: Pleuroploca gigantea (88-1-26).

Kemp-Edic collection from Cash Mound (8CH38).
They are also known from Hooker Key (8LL30) in Lee
county (Luer and Archibald 1988).

17. GASTROPOD HAMMER F

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: this chapter

Illustrations, Photographs: Figure 12, this chapter

Discussion: In 1988 Robert Edic and I identified two
new gastropod hammer forms, which we call F and G.
Hammer F may be a further stage of the reduction
process documented by Luer in the case of Busycon
contrarium. In Type F the upper part of the columella
and most to all of the spire are removed. Two shallow
notches are cut into either side of the whorl for hafting.
The anterior end shows signs of having been used as
a hammer. The length varies considerably, as does the
depth of the notches (Figure 12).

18. GASTROPOD HAMMER G

Species Observed: Busycon contrarium, Melongena
corona, Strombus alatus/pugilis

References: this chapter; Goggin n.d.:507-508; Luer et
al. 1986:121; Moore 1900:360; Reiger 1981:16-19

Illustrations, Photographs: Figure 13, this chapter;
Melongena corona: Karklins 1968:Figure 26; Reiger
1981 :Figures 8-9; 5trombus alatus/pugilis: Bullen
1951:Plate 3M; Bullen 1971 :Figure llJ-K; Luer
1977b:Figure 41-J

Discussion: Hammer G is not a part of Luer's reduc
tion process. G's are sma1ler and lighter than ham
mers A-F. They are most often made from she1ls of
normal (as opposed to massive) size, and may have
been intended for expedient use. A1l have at least one
hole, usually oblong, opposite the aperture, and may
or may not have a sha1low notch in the outer whorl.
Luer recognized this form at Addison Key in the Ten
Thousand Islands (Luer et al. 1986:118), but did not
give it a separate type designation. They are discussed
by Reiger (1981:16-19) and Moore (1900:360). In view
of the fact that Hammer G is not thought to be part of
the overall whelk/conch tool reduction process, it
seems reasonable to designate it a separate type.

Type G hammers are made from Strombus
alatus/5trombus pugilis (fighting conch), Melongena
corona (crown conch), and Busycon contrarium (light
ning whelk). Strombus alatus/Strombus pugilis ham
mers occur in quantity at Cash Mound (8CH38) as well
as at the Palmer site (8502). Fighting conch hammers
are common in the Manasota period (ca. 500 B.C.- A.D.
800) in Manatee and Sarasota counties, but apparently
do not occur thereafter (Luer and Almy 1982:44).
Fighting conch hammers were "the most common tool
at the Abel Midden" on Terra Ceia Island, Manatee
County (Bullen 1951:15), a site dating to the Manasota
period. Goggin (n.d.:507-508) states that "hundreds"
of crown conch hammers are know from the Cedar
Key area (Levy County, on the coast southwest of
Gainesville). Karklins (1970:74) reports Melongena
corona hammers from the surface of the Fish Creek site
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Figure 12. Gastropod hammers, Types E and F. Top row: Type E (two views, 88-1-5); bottom row: Type F
(all are 88-1-26).

(8HIl05) as well as from the Safety Harbor-period
Palm River Midden (8HIl08) in Hillsborough county
(Karklins 1968:70). Nina Borremans (1990) excavated
Melongena corona hammers recently in the Cedar Keys
area dating to the Weeden Island period (ca. A.D.
300-900).

19. GASTROPOD HAMMER, UNHAFTED

Species Observed: Busycon contrarium, Pleuroploca
gigantea, Cassis sp., Strombus gigas

References: Gilliland 1975:195; Goggin n.d.:508

Illustrations, Photographs: Figure 14, this chapter;
Goggin and Sommer 1949:Plate 61 (Strombus gigas).

Discussion: Rarely a gastropod shell exhibits ham
mer wear, but shows no sign of having been hafted.
Goggin called this artifact a "hand hammer." I refer to
it as a gastropod hammer, unhafted.

20. HAMMER, INDETERMINATE

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: this chapter
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and reduction of the size of
nodules. A pounder is quite
appropria te for the task of
knocking individual oysters
loose from a cluster. Both
Robert Edic and I have used
such shells for this purpose
for several years, and they
show little or no signs of
wear. This suggests that
pounders may have been used
prehistorically to batter even
harder objects than oyster
shells, or that they were used
for much longer periods of
time than Edic or I have used
them.

22. GASTROPOD HAM
MER/POUNDER

Species Observed: Busycon
contrarium

References: this chapter

Illustrations, Photographs:
Figure 15, this chapter

Discussion: Some pounders
have obvious hammer wear
on the anterior as well as
pounding wear on the poste
rior end. I call these artifacts
hammer/pounders.

23. GASTROPOD
GRINDER/PULVERIZER

Species Observed: Busycon
contrarium

References: this chapter
5

24. NOTCHED GASTROPOD SHELL HANDLE

Illustrations, Photographs:
Figure 15, this chapter

Discussion: This artifact was
first recognized in 1988 at the

Pineland site (8LL33), specifically in Operation B of
excavations in Brown's Mound. It is made of a large
whelk which has had its entire posterior end removed
down to the shoulder and its cut edges ground smooth
(Figure 15). Smoothing is evident on the posterior end
of the columella as well as on the extremity of the body
whorl. Its function is unknown, but it would have
worked well as a hand-held masher, pulverizer, or
tenderizer of vegetable or animal matter. I refer to this
tool as a grinder/pulverizer.

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: this chapter

Illustrations, Photographs: Figure 16, this chapter

emo

Discussion: When a fragment of a columella shows
hammer wear but is too fragmentary to determine
whether it was hafted or not, the term hammer, indeter
minate is used.

Figure 13. Gastropod hammers, Type G (all 88-1-5). Top row: Busycon
contrarium; middle row: Melongena corona; bottom row: Strombus
alatuslpugilis.

21. GASTROPOD POUNDER

Species Observed: Busycon contrarium, Pleuroploca
gigantea, Strombus gigas

References: Gilliland 1975:195; Goggin n.d.:509,509a;
Griffin 1988:84-85

Illustrations, Photographs: Gilliland 1975:Plate
122A,B; Moore 1907:Figure 23

Discussion: Pounders are large gastropod shells that
have had their outer whorls stripped off, then used to
batter other hard objects with the posterior end of the
shell, apparently by gripping the long, columella por
tion of the shell. They show obvious effects of pound
ing on hard objects in the form of pitting, rounding,
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25. COLUMELLA CUTTING
EDGED TOOL

Species Observed: Busycon con
trarium, Pleuroploca gigantea

References: Gilliland 1975:197; Gog
gin n.d.:501; Griffin 1988:87; this chap
ter

Illustrations, Photographs: Figure 17,
this chapter; Bullen and Bullen
1976:Plate 3N; Gilliland 1975:Plate 122

Discussion: Some columellas, appar
ently unhafted, also had beveled edges.
Goggin and Gilliland recognize a type
they call a columella chisel made from
Pleuroploca gigantea. Goggin (n.d.:501)
notes both "chisel" and "gouge-like"
blades. The opposite end is "usually
tapered, cut off square, and ground
smooth, but many show considerable
wear as if the end has been pounded in
use." Following the precedent set for
tools with similar working edges, I
refer to this artifact as a columella cut
ting-edged tool. It occurs on Busycon
contrarium as well as Pleuroploca gigan
tea, as shown in Figure 17A. The two
pictured Busycon specimens from
Useppa Island (8LL51) are quite similar
in that both have beveled cutting edges
on one end and a smoothed, straight
surface on the other. Note that the
specimen in the center (Figure 17B) has
its cutting edge placed on the anterior

end of the whelk's columella, while that on the right
(Figure 17C) has its cutting edge placed on the
posterior end.

26. COLUMELLA PERFORATOR

27. COLUMELLA HAMMER

Species observed: Busycon contrarium

References: Gilliland 1975:197; Goggin n.d.:514; Wil
ley 1949b:49

Illustrations, photographs: Gilliland 1975:Plate 122D

Discussion: In this artifact, one or both ends of the
columella have been sharpened to a point rather than
a bevel. These are commonly called "awls," a term that
generally connotes a tool for making holes in leather
or wood. I prefer the somewhat less restrictive term
perforator.

Discussion: Goggin includes a Pleuroploca gigantea
columella hammer in his typology (n.d.:510). I recog-

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Goggin n.d.:51O; this chapter

Illustrations, Photographs: Figure 18, this chapter;
Bullen and Bullen 1976:Plate 3L-M; Karklins 1968:Fig
ure 2M; Luer 1977b:Figure 4B-C; Willey 1949b:Plate
11K

5emo
Figure 14. Gastropod hammers, unhafted. Left: Cassis sp. (88-1-26);
right: Pleuroploca gigantea (88-8-80).

Discussion: This artifact is similar to a Busycon ham
mer F in that much of the body whorl has been
stripped away, sometimes even including the apex,
yet the anterior end of the shell has been left intact
(Figure 16). Some specimens have long notches in the
posterior section, others shallow ones. The artifacts
appear at first glance to have been hafted for use, yet
there is no obvious working edge on the anterior end
of the columella. Some, however, appear to have
evidence of hammering on the posterior end. These
artifacts resemble Hammer F's except for the lack of
hammer use-wear on the anterior end. If these ar
tifacts are Hammer F's that have been little used, then
they could not be part of the reduction process from
Hammers A, B, and D.

The function of the artifact is unknown. One spec
ulation is that these were expedient tools hafted and
used to dig for clams. Another suggestion is that
perhaps several were hafted in parallel to form tines
of a rake-like device, perhaps used as a pitch fork or
rake to move quantities of shellfish or fish expediently,
as is commonly done in commercial fish houses today.
A suggestion I put forward here for the first time is
that the artifact is a handle, designed to hold some
other stone, bone, antler, or shell artifact, perhaps a
hammer. I provisionally call this tool a notched
gastropod shell handle.
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28. COLUMELLA
SINKER

5

In the literature these
artifacts are generally
known as pendants or
plummets. Willey's
(l949b:50-51) typology
was extended by Gog
gin (n.d.:549-552) to in
clude several varieties.
As had Moore (1907:
458-459) before him,
Goggin considered and
rejected the notion that
the stone, potsherd, and
shell artifacts variously
known as plummets,
plumb-bobs, and pen
dants are actually fish
ing sinkers. Apparently
both Goggin and Moore
were convinced that
carefully manufactured
items could not be
utilitarian artifacts and
therefore must have
been items of adorn
ment. In 1894 Moore
(1894:151-152) refers to
three shell artifacts as
sinkers, but in his 1900
publication Moore (p.
369ff.) calls the objects
"sinkers," but writes that
some of them are "too
carefully made to have

served for other than ornamental purposes." Willey is
equivocal; he states (194%:51) that "these shell objects
may have been ornaments or they may have been
sinkers of some sort."

Walker (1991) argues that the function of the ma
jority of such shell, stone, and ceramic objects was in
fishing, citing ethnographic data from the South
Pacific as well as well-preserved archaeological ma
terials found in coastal Chile and Peru. I believe that
Walker is correct in attributing a fishing function to
objects heretofore called pendants and plummets.
This is not to say that all such objects were intended
for actual use in the water, or that none were worn as
ornaments. I refer to these artifacts as sinkers.

I list five varieties based upon Willey and Goggin's
work, but I do not find their typology satisfactory. The
main problem with the Willey-Goggin scheme is that
it accounts poorly for variation in shape and size by
mixing attributes of suspension method (e.g., single
grooved, double-grooved) with those of overall shape
(e.g., plummet and effigy varieties). I believe that a
much better typology could be derived if these ar-

em

Figure 15. Busycon contrarium tools. Left: Hammer/Pounder (88-1-26); right:
Grinder/Pulverizer (88-8-267).

nize two varieties of this artifact, one single-ended, the
other double-ended. In a single-ended specimen, only
one of the ends is smoothed and straight. Numerous
single-ended hammers made from the columellas of
Busycon contrarium were found recently at Late Ar
chaic sites on Useppa and Horr's Islands (Marquardt,
field and laboratory notes, Useppa excavations, 1989;
Russo 1991a: 368-369, 372). The hammer surface is
almost invariably on the anterior end of the whelk's
columella. At Useppa all stages of the manufacturing
process, from virtually unmodified massive whelk
shells to finished and used columella hammers, can be
recognized in the deposits (Milanich et a1. 1984:271
273). There is no evidence thus far from Useppa for
the hafting of Busycon contrarium shells in the manner
described above (see gastropod hammers, Types A-G),
suggesting that the large gastropods were not so
hafted in the southwest Florida Late Archaic. It is
certainly possible that columella hammers were
hafted in some other manner, perhaps in a socketed
handle. Columella hammers are not limited to the
Archaic period, for Karklins found them in an early
Safety Harbor period site in Hillsborough county
(Karklins 1968: Figure 2M).
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Figure 16. Notched gastropod shell handles. A: 89-7-205; B: 88-1-26; C: 88-1-26.

tifacts were to be studied systematically. Karen Jo
Walker (personal communication, 1991) has already
begun such a project.

28a. COLUMELLA SINKER, PLUMMET
VARIETY

Species Observed: Pleuroploca gigantea, Busycon con
trarium

References: Goggin n.d.:548, 550-551; Walker 1991;
Willey 1949b:50-51

Illustrations, Photographs: Bullen 1951:Plate 2D-E;
Bullen 1971:Figure 8J-M; Gilliland 1975:Plate ll1B,M;
Griffin 1985:Plate 5H-I; Griffin 1988:Figure 5.71; Moore
1900:Figure 8F,M,N; Moore 1905:Figure 24

Discussion: The sinkers have a tear-shaped or pear
shaped form, but vary widely in proportions. Gog
gin's statement is apt: "They may vary from long,
tapering, tear-shaped specimens to squat, globular,
almost spherical forms. Almost every conceivable
shape between the two is recognizable, including a top

or plumb-bob shape which might be considered as the
mean of the two extremes in form." Note that the more
squat and globular sinkers are usually made of stone,
while those made of columellas of gastropod shells are
more likely to be cylindrical.

28b. COLUMELLA SINKER, SINGLE-GROOVED
VARIETY

Species Observed: Pleuroploca gigantea, Busycon con
trarium

References: Goggin n.d.:551; Willey 1949b:51

Illustrations, Photographs: Figure 19A-D, this chap
ter; Bullen 1951:Plate 2A-C; Bullen 1971:Figure 8H,L;
Bullen and Bullen 1976:Plate 6A; Gilliland 1975:Plate
ll1A,C-E,H,J-L; Goggin 1949:Figure 22A,B; Goggin
1950:Figure 79U; Griffin 1985:Plate 5K,L,N; Griffin
1988:Figure 5.7F; Moore 1900:Figure 8A,B,E,G-J,L;
Moore 1907:Figures 3,16; Willey 1949a:Plate 15B; Wil
ley 1949b:Plate 12A-D
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Figure 17. Columella cutting-edged tools. A:
Pleuroploca gigantea (89-27-260); B: Busycon
contrarium with cutting edge on anterior end
(89-37-5); C: Busycon contrarium with cutting edge
on posterior end (89-39-2/1).

Discussion: These sinkers are generally cylindrical,
and often have blunt tips. A single groove has been
cut around one end.

28c. COLUMELLA SINKER, DOUBLE-GROOVED
VARIETY

Species Observed: Pleuroploca gigantea, Busycon con
trarium, Cassis sp.

References: Goggin n.d.:551; Walker 1991; Willey
1949b:50

Illustrations, Photographs: Figure 19G-H, this chap
ter; Bullen 1971:Figure 81; Moore 1900:Figure 8K;
Moore 1905:Figure 26; Moore 1907:Figure 4; Willey
1949a:Plate 16G,24A; Willey 1949b:Plate 12F-H

Discussion: This artifact is similar to the single
grooved form except that an encircling groove is found
at both ends. An unusual specimen made from the lip
of a helmet conch is illustrated by Willey (l949b:Plate
12H).

28d. COLUMELLA SINKER, EFFIGY VARIETY

Species Observed: Busycon contrarium

References: Goggin n.d.:552; Walker 1991

Illustrations, Photographs: Figure 19E, this chapter;
Moore 1907:Figure 14

Discussion: Some sinkers were carved to resemble
other objects. One Busycon contrarium specimen from
Cash Mound was made to resemble a fish (Figure 19E),
perhaps intended to invoke sympathetic magic in at
tracting a fish to its likeness. Moore (l896a:Figure 22;
1907:Figure 14) illustrates a shell specimen that has
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been carved to resemble the tooth of a carnivore, a type
that Goggin (n.d.:552) refers to as "imitation tooth"
form.

28e. COLUMELLA SINKER, PERFORATED
VARIETY

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: this chapter; Williams and Mowers 1977:
65

Illustrations, Photographs: Figure 19F, this chapter;
Bullen and Bullen 1956:19; Moore 1905:Figure 22; Wil
liams and Mowers 1977:Figure 4C

Discussion: Two specimens are known of this type in
the Caloosahatchee area (Figure 19F, this chapter; Bul
len and Bullen 1956:Plate 4D). A specimen from the
surface of Useppa Island is 64 mm long, 22 mm in
diameter at its widest point, and weighs 34 g. Bullen
and Bullen illustrate an excavated specimen from
Cash Mound that appears to be about 85 mm long and
23 mm in diameter (see Bullen and Bullen 1956:Plate
4D). Williams and Mowers (l977:Figure 4C) found a
perforated shell sinker at the Markham Park Mound
No.2 Site in Broward county, a site thought to date to
the Transitional period (ca. 1200 B.C. - 500 B.C.).
Moore (l905:Figure 22) illustrates a sinker that is both
perforated and single-grooved. Other perforated
sinkers reported from central Florida near Tavares are
made of both igneous and sedimentary rock (Moore
1896b:Figures 82, 83, 86). Similar items from the Tick
Island site (8V024), northeast Florida, were inter
preted as "Poverty Point type" bola weights (Jahn and
Bullen 1978:Figure 50A-B, I-J, L, N, P-Q, B'-C). The
perforated sinker is indeed similar to objects known
from the Poverty Point culture (ca. 2000B.C. -750 B.C.)
in Louisiana (Neuman 1984:103,105), which is at least
partially contemporaneous with the Transitional
period in Florida.

29. COLUMELLA PLANE

Species Observed: Pleuroploca gigantea

References: Luer and Almy 1979:39,41.

Illustrations, Photographs: Figure 20, this chapter

Discussion: The columella of the horse conch, Pleu
roploca gigantea, was sometimes made into a special
ized tool usually called a plane in the literature. The
main characteristic of the artifact is a very smooth and
flat surface parallel to the long axis of the columella. I
speculate that the so-called columella plane was a
specialized woodworking tool. Many columellas that
exhibit one or more planar surfaces may be unfinished
columella sinkers, not planes. Such objects would be
classified as "worked columellas" (see below).

30. SHOULDERED GASTROPOD ADZE

Species Observed: Busycon contrarium

References: this chapter

Illustrations, Photographs: Figure 21A, this chapter;
Willey 1949a:Plate 15C-D
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Figure 18. Columella Hammers (Top row: 88-1-26,88-1-26,88-1-26,
89-38-151/7,89-38-87/5,89-38-15111; bottom row: 89-38-146/1, 89-38-6012,
89-38-14116,89-38-195/1,89-38-53-111,89-38-55/1; all are Busycon
contrarium except the three leftmost artifacts in row 1.).

across the entire width of the im
plement, opposite the end with
the remnant of the whelk's
shoulder. The shoulder end was
presumably set into a handle in
such a way that the long axis of
the whelk was approximately at
right angles with the haft. I have
observed these artifacts only
from southwest Florida coastal
sites of the Late Archaic period
(Useppa Island, 8LL51, and
Horr's Island, 8CR208, 8CR209).
Willey (l949a:Plate 15C-0) il
lustrates a Busycon shouldered
adze from the Perico Island site
(8MA6).

31. SHOULDERED
GASTROPOD ADZE BLANK

Species Observed: Busycon con
trarium

References: this chapter

Discussion: This artifact is iden
tical to the shouldered gastropod
adze except that the working
edge has not been placed on the
anterior end of the whelk shell
fragment. To be classified as a
shouldered gastropod adze
blank, the object must be rectan
gular and made of a massive
whelk shell that extends to or in
cludes the whelk's shoulder. It is
distinguished from irregular
pieces of whelk whorl fragments,
which I classify as debitage (see
below).

32. GASTROPOD
ADZEICELT

Species Observed: Busycon con
trarium, Strombus gigas

References: Bullen 1978:94; Carr
and Reiger 1980; Keegan 1984;
Masson 1988; Willey 1949b:47-48

Discussion: The outer body whorl of some very mas
sive whelks, from the shoulder or just above the
shoulder down to near the anterior end, was used to
produce a rectangular tool with a single-bevel work
ing edge. These are distinguished from the smaller,
lighter, and more triangular-to-trapezoidal Busycon
contrarium adze/celts described below. The word
"shouldered" refers to the fact that the adze extends to
and includes part of the shoulder area of the lightning
whelk (Busycon contrarium). The natural shape of the
gastropod gives the artifact a gentle curve along its
long axis. A measured sample of 14 shouldered
gastropod adzes ranges in length from 89 to 153 mm,
and in width from 36 to 85 mm. The blade is situated

Illustrations, Photographs: Busycon contrarium: Fig
ure 21B-C, this chapter; Gilliland 1975:Plate 119B; Luer
1977b:Figure 40; Willey 1949a:Plate 15C-O, 16C; Wil
ley 1949b:Plate 11F-G; Strombus gigas: Figure 210, this
chapter; Carr and Reiger 1980:Figures 2-4; Gilliland
1975:Plate 119A,C; Goggin 1949:Figure 20B; Masson
1988:Figures 11-16; Moore 1900:Figure 11; Willey
1949a:Plate 15A,16A-B; Willey 1949b:Plate 11A-E

Discussion: The Busycon contrarium whorl was some
times made into an adze or celt, probably hafted in the
same manner suggested by Masson (1988) for Strombus
gigas tools from southeast Florida and the West Indies.
An artifact is usually called an adze when it has a
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Figure 19. Columella Sinkers. A-D: Single-grooved variety (89-7-282, 89-7-289,89-7-63,
A27594); E: Effigy variety (88-1-1); F: Perforated variety (89-40-1); G, H: Double-grooved
variety (87-72-111, 88-8-162).

Figure 20. Pleuroploca gigantea
Columella Planes. A: 89-7-393; B:
89-7-304.

unifacial working edge and a celt when the edge is
bifacial. Although this seems unambiguous, applying
the distinction in practice is not easy, especially with

Busycon specimens. For this reason, the term adze/celt
is used to characterize the artifacts. Close examination
of the Busycon celts from the Cash Mound collection
(see Figure 21, middle row) shows wear and spalling
of the kind described by Masson (1988:Figure 13) for
her southeast Florida specimens. The Busycon spec
imens are cut from the outer whorl, and range from
roughly rectangular to trapezoidal in shape, with the
working edge being placed on the longer of the two
short sides of the trapezoid. In contrast to the shoul
dered gastropod adze, the working edge of Busycon
adze/ celts is placed on the posterior, not the anterior
end. The Student's t statistic can be calculated to deter
mine whether the Busycon contrarium shouldered
adzes described above are significantly larger than
Busycon contrarium adze/ celts. The shouldered adzes
are significantly longer (t=4.91, p <.0001), wider
(t=8.20, p <.0001), and heavier (t=7.77, p <.0001), but
they are not significantly thicker (t=0.10). The maxi
mum thickness of the shouldered and unshouldered
Busycon types is virtually identical, averaging 6.90 and
6.85 mm, respectively.

The process of manufacture of Strombus gigas
adze/ celts is well understood thanks to the ex
perimental work of Keegan (1984). Similar replicative
experimentation with the manufacture and use of
Busycon contrarium adze/celts is needed. In contrast
to Busycon adze/celts, Strombus gigas adze/celts are
made from the lip of the shell. Adze/celts of both
Busycon contrarium and Strombus gigas were found at
Cash Mound, but they are not common at other sites
in the Caloosahatchee area. Although Strombus gigas
conchs live naturally only as far north as extreme
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Figure 21. Adzes and Adze/Celts, obverse and reverse sides. A: Busycon contrarium Shouldered
Adze (89-38-45/1); H, C: Busycon contrarium Adze/Celts (both 88-1-1); D: Strombus gigas
Adze/Celt (88-1-1).
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Species Observed: Mercenaria campechiensis

References: Luer 1986:141-145

Illustrations, photographs: Bullen and Bullen 1956:
Plate 5H

Discussion: Quahog clams also show probable use as
choppers, recognized by severe blunting and chipping
of the posterior edge of the ventral margin. Again,
such wear must be distinguished from the small chip
ping that can be observed on the lips of many clams.
The latter are scars left by predators, such as crabs and
carnivorous whelks (Luer 1986:130-131).

Discussion: Sometimes shells show evidence of
having served as a surface on which a hammer or other
blunt instrument was tapped or ground, hence such
artifacts are called anvils. The quahog clam (Mer
cenaria campechiensis) often shows evidence of having
served as an anvil. Excavations of a Late Archaic shell
columella tool-manufacturing area at Useppa Island
in 1989 showed that large lightning whelks driven into
the ground also served as anvils (Figure 22).

37. CHOPPER

38. ANVIL/CHOPPER

Species Observed: Mercenaria campechiensis

References: Luer 1986:141-145

Illustrations, Photographs: Luer 1986:Figure 10.

Discussion: Some quahog clam valves show evidence
of haVing been used both as an anvil and a chopper;
these are called anvil/choppers.

39. BIVALVE KNIFE/SCRAPER

Species Observed: Macrocallista nimbosa, Spisula
solidissima

References: Goggin 1950:241; Griffin 1988:88

Illustrations, Photographs: Macrocallista nimbosa: Gil
liland 1975:Plate 119G; Goggin 1950:Figure 79DD;

Discussion: Some quahog valves have
slight notches, suggesting that they were
hafted and perhaps used as digging im
plements (Luer 1986:134-137). I call these
artifacts notched bivalve shells. According
to Luer (1986:134), the artifacts are found
in both midden and burial contexts along
the lower peninsular Gulf coast and date
from ca. 300 B.C. to A.D. 1200. They are
also known in burial context from a looted
Weeden Island-period burial mound
(8CH16, Boggess Ridge) in the Charlotte
Harbor area.

Species Observed: Mercenaria cam
pechiensis, Busycon contrarium

References: Luer 1986:141-145; this chap
ter

Illustrations, Photographs: Figure 22, Figure 22. Busycon contrarium Anvils, in situ, in Late Archaic
this chapter midden at Useppa Island, 1989 excavation.

Species Observed: Busycon contrarium, Strombus gigas

References: Masson 1988:320-322

Illustrations, Photographs: Keegan 1984:Figure 9;
Masson 1988:Figures 9-10

Discussion: Gastropod adze/celt blanks are shell frag
ments the edges of which have been shaped into a
rectangular to trapezoidal form, with rounded and
smoothed edges. However, the working edge has not
been ground on the end of the artifact.

36. ANVIL

34. BIVALVE ADZE/CELT

Species Observed: Mercenaria campechiensis

References: Reiger 1981 :4-7

Illustrations, Photographs: Reiger 1981:Figures 1-2

Discussion: Segments of the quahog clam, Mercenaria
campechiensis, were also used as adzes! celts. Reiger
describes a sample of these tools from Chokoloskee
Island (8Cr1) and Marco Island (8CR107). They are
roughly triangular in shape and may have serrated
working edges along the ventral margins. Luer cau
tions (1986:125-132) that random chipping in the lips
of quahog clams is a natural occurrence due to the
action of predators. The triangular to rectangular
clam shell fragments would serve a number of pur
poses, and I think it quite likely that they were used as
expedient chopping tools.

35. NOTCHED BIVALVE SHELL

Species Observed: Mercenaria campechiensis

References: Luer 1986:134-135

Illustrations, Photographs: Luer 1977b:Figure 4E;
Luer 1986:Figures 7-8

south Florida and the Keys, Strombus gigas adze!celts
are found as far away as northeast Florida in the
preceramic freshwater-shell middens of the St. Johns
River (Bullen 1978:94).

33. GASTROPOD ADZE/CELT BLANK
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Griffin 1988:Figure 5.7H; Spisula solidissima: Gilliland
1975:Plate 119H-I

Discussion: The sun ray venus clam (Macrocallista
nimbosa) was sometimes used as a knife or scraper,
obtaining a distinctive wear pattern. Less frequently,
the surf clam (Spisula solidissima) was similarly used.
Williams and Mowers (1977:68) report 57 Macrocallista
knives from the Markham Park Mound No.2, a Tran
sitional-period tree island site in Broward county. I
have used a Macrocallista knife/scraper to scale fish,
and it works very well indeed.

40. PERFORATED GASTROPOD

Species Observed: Busycon contrarium, Conus sp.,
Oliva sp., Pleuroploca gigantea, Vermicularia sp.

References: Gilliland 1975:199,201; Reiger 1981:4-7

Illustrations, Photographs: Busycon contrarium: Bul
len and Bullen 1976:Plate 3Q; Gilliland 1975:Plate
1170; Oliva sp.: Bullen and Bullen 1976:Plate 31; Gil
liland 1975:Pl. 112H; Goggin 1950:Figure 79L; Griffin
1985:Plate 5E; Willey 1949b:Plate 12L-M; Pleuroploca
gigantea: Reiger 1981:Figure 3; Vermicularia sp.: Moore
1900:Figure 28

Discussion: Busycon contrarium shells perforated
below the shoulder may have served as net anchors or,
tied together in groups, as canoe anchors (Gilliland
1975:199,201). Clusters of massive, perforated
Busycon shells were observed by John Beriault on the
surface of a low area at Galt Island in 1987 (Marquardt
and Beriault 1988). Reiger (1981:7-10) describes
similarly perforated Pleuroploca gigantea shells from
several sites in south Florida. Sometimes fragments of
cemented worm snail (Vermicularia sp.) were per
forated and presumably used as weights or anchors.
Most scholars (e.g., Willey 1949b:51, 108) assume per
forated Oliva shells to be beads, but they may have
served as weights or sinkers.

41. PERFORATED BIVALVE

Species Observed: Argopecten sp., Codakia orbicularis,
Crassostrea virginica, Mercenaria campechiensis, Noetia
sp., Dinocardium sp.

References: Bullen 1971:22; Cushing 1897:366; Gil
liland 1975:187; Goggin n.d.:532-534; Luer 1986:137
141; Reiger 1981:7-10.

Illustrations, Photographs: Argopecten irradians: Fig
ure 23E, this chapter; Bullen 1971 :Figure 11 O-E; Bullen
and Bullen 1956:Plate 4I-J; Bullen and Bullen
1976:Plate 3J; Bullen et al. 1978:Figure lOP; Gilliland
1975:Plate 116A; Codakia orbicularis: Griffin 1985:Plate
8F-G; Moore 1907:Figure 26; Crassostrea virginica: Fig
ure 23A, this chapter; Mercenaria campechiensis: Figure
230, this chapter; Gilliland 1975:Plate 124A; Griffin
and Bullen 1950:Plate 3G; Luer 1986: Figure 9; Noetia
sp.: Figure 23C, this chapter; Bullen 1971:Figure 11F
H; Gilliland 1975:Plate 117F; Goggin 1949:Figure 23A
C; Moore 1907:Figure 25; Dinocardium sp.: Figure 23B,
this chapter; Bullen 1971:Figure Ill; Bullen et al. 1978:
Figure 10Q; Gilliland 1975:Plate 118; Moore 1907:Fig
ure 27
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Discussion: A number of shells have perforations in
them, perhaps having served as net weights (Figure
23). Perforated ark shells (Noetia ponderosa) were
found still attached to netting found at the Key Marco
site (Gilliland 1975:184(187). Figure 15 in Chapter 8,
this volume, is an artist's conception of a gill net with
perforated Noetia ponderosa shells used as weights in
the manner of the Key Marco specimens. Bullen et al.
(1978:15) mention a perforated oyster shell at the Tran
sitional-period Canton Street site (8PI55).

42. NOTCHED/WAISTED SHELL

Species Observed: Mercenaria campechiensis

References: Gilliland 1975:184; Goggin n.d.:535-536

Illustrations, Photographs: Gilliland 1975:Plate
117C; Goggin 1949:Figure 230-1; Moore 1900:Figure 29

Discussion: The quahog clam valve is made ex
pediently into a weight or reel by simply chipping
away parts of it to form a notch or pair of notches.
When notches are chipped from opposite sides of the
shell, a roughly hourglass, or "waisted" shape is ob
tained. Gilliland (1975:184) interprets these as net
weights, but illustrates (1975:Plate 117C) only one
specimen that looks as though it may have been tied
for suspension. Three other artifacts in her
photograph have cordage, possibly fishing line, still
wrapped around them. Hence, they may also be inter
preted as reels for hand fishing lines or simply as
spools, for storage of line.

43. NET MESH GAUGE

Species Observed: Busycon contrarium, Mercenaria
campechiensis

References: Walker 1991; Chapters 6 and 8, this
volume; d. Gilliland 1975:201-202, Griffin 1985:Plates
6E-F; Goggin n.d.:604-605, Moore 1900:374, and Willey
1949b:51

Illustrations, Photographs: Figure 24, this chapter;
Gilliland 1975:Plate 119D-E; Moore 1900:Figures 12
14; Willey 1949b:Plate 120; turtle carapace and fossil
mammal bone: Figure 10 in Chapter 6, this volume;
Figure 16 in Chapter 8, this volume

Discussion: Shell rectangles, variously called "bars,"
"cut shell sections," "tablets," "spatUlas," and "narrow
oblong strips" in the literature, are identified by
Walker as net mesh gauges (Walker 1991). Contem
porary southwest Florida fishing people call these ar
tifacts "paddles." The tool is used to keep the size of
the net uniform as the net knots are being tied. As each
knot is tied, it is slid along the length of the gauge
(Figure 16 in Chapter 8, this volume), assuring unifor
mity of the net opening. A possible shell net mesh
gauge identified as a spatula by Gilliland (1975:Plate
11ge, right) apparently still had cordage adhering to it
when recovered. Such an artifact works very well as
a net shuttle (Robin C. Brown, personal communica
tion, 1992). Walker demonstrates that there were sev
eral standard sizes of gauge, and that the gauge widths
are remarkably consistent from site to site. The gauges
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Figure 23. Perforated Bivalves. A: Crassostrea virginica (89-7-292); B: Dinocardium robustum
vanhyningi (88-8-293); C: Noetia ponderosa (A22410); D: Mercenaria campechiensis (88-1-2); E:
Argopecten irradians (89-7-46).

are made not just of shell, but also of turtle carapace
and wood (Walker 1991). See Chapters 6 and 8, this
volume, for further discussion of this artifact type.

44. SPINDLE WHORL

Species Observed: d. Busycon contrarium

References: Walker 1991

Illustrations, Photographs: Moore 1900:Figures 15-16

Discussion: Undecorated, centrally-perforated shell
disks such as the one illustrated by Moore (1900:374)

are rare, but probably functioned as spindle whorls for
drop spindles used in the spinning of yarn (Walker
1991). Bullen (1971:17) interpreted a centrally-per
forated stone disk from the Sarasota County site
(85023) as a spindle whorl, but so far as I know,
centrally-perforated shell disks have not been similar
ly interpreted.

45. GORGET

Species Observed: d. Busycon contrarium, Cassis sp.
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Figure 24. Shell Net Mesh Gauges. A: 87-28-15; B: 87-28-6; C: 88-8-97; D: 87-28-19.

Figure 25. Beads. A-B: Disk variety
(89-7-292,89-7-156); C: Square variety
(88-8-6); D: Tubular variety (89-7-141).
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tion in fishing, much as the glass and plastic beads one
finds in today's fishing tackle shops. If they did serve
a function in fishing, rather than as ornaments, then it
is not so surprising to find them in association with
other fishing artifacts, such as net weights. For ex
ample, for the Granada site (80A11), Griffin (1985:72)
reports an increase from Period II to Period III in
"beads, pendants, and net weights." If one interprets
so-called pendants as fishing sinkers (see above) and
beads as fishing equipment, then the fact that these

46. SHELL BEADS

References: Gilliland 1975:175,179; Goggin n.d.:540
541; Willey 1949b:51

Illustrations, Photographs: Figure 25, this chapter;
Gilliland 1975:Plate 112E; Griffin 1985:Plate 5B-O, F-G;
Willey 1949b:Plate 12J-K

Discussion: Shell beads, indeed beads of any ma
terial, are rare in the Calusa region. Goggin says that
they "occur in relatively large numbers and forms" at
Addison's Key, and Willey (1949b:51) reports hun
dreds from the Belle Glade sites. Shell beads may have
been ornamental, or they may have served some func-

References: Gilliland 1975:175; Goggin n.d.:543-545;
Luer 1977b:123

Illustrations, Photographs: Bullen et al. 1978:Figure
lOA; Gilliland 1975:Plate 112B-C,G, Plate 113A, Plate
114; Griffin 1985:Plate 6A-C; Moore 1900:Figure
9,lower right; Moore 1907:Figure 10

Discussion: Although the shell carvers of southwest
Florida did not reach the level of artistry known a
mong later Mississippian period people of the Amer
ican Southeast, a number of perforated and smoothed
shell objects have been found in south Florida. Goggin
discusses several varieties, but most are circular, with
one or more well-drilled holes, presumably for sus
pension. Griffin (1985:Plate 6B) illustrates a rectan
gular specimen from the Granada site (80A11). Luer
(1977b:123) discusses "a polished and perforated piece
of body whorl, also cut from the shell of a left-handed
whelk" from the Roberts Bay site in Sarasota county.
Although these may well have been worn at the neck,
as the term "gorget" implies, it is entirely possible that
they served a utilitarian purpose, such as a saucer for
mixing body paint or serving food. The suspension
holes may have served to attach the object to a hook or
to one's clothing while traveling. Although most so
called gorgets were probably made from the Busycon
contrarium, George Luer (personal communication,
1991) knows of a gorget fashioned from a helmet shell
(Cassis sp.) from a site in Manatee county.
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three artifacts are found in association is no longer
enigmatic (d. Griffin 1985:72).

Willey and Goggin recognized several shell bead
forms, which I adopt here as varieties of the general
category shell beads.

46a. Bead, Seed Variety.

These small beads range from 2 to 3 mm in diameter,
with proportionately large perforations (Goggin n.d.:
540). About 750 were found at the Belle Glade site
(Willey 1949b:51).

46b. Bead, Disk Variety.

These beads are disk-shaped, with the flat sides
being well smoothed. I classify beads as "disk" if they
are at least 3 mm in diameter and have a length less
than the maximum diameter; if the length is equal to
or greater than the diameter, I call them "tubular" (see
below). Willey (1949b:51) reports that disk-shaped
beads are 3 to 4 mm in diameter, with a length of 1 to
3 mm. About 750 were found at the Belle Glade site.
A disk-shaped bead from the Opa Locka 1 site is 12
mm in diameter and 6 mm long. Only a few beads
have been found in our excavations in the Caloosa
hatchee area. The two disk-shaped beads shown in
Figure 25 (A,B) are 6 to 7 mm in diameter and 3 to 5
mm long. They are from Pineland (8LL33). A disk
shaped bead from the surface of Cash Mound (8CH38)
measures 6 mm long and 9 mm in diameter.

46c. Bead, Square Variety.

Goggin (n.d.:540) describes square to slightly rectan
gular beads from Addison's Key. They typically range
in size from 4 to 9 mm wide and 7 to 10 mm long, but
larger specimens may be up to 14 mm long. One bead
from Pineland (8LL33) (Figure 25C) has a squarish
cross section, with a length of 9 mm and a maximum
width of 9 mm.

46d. Bead, Tubular Variety.

One hundred thirty-nine tubular beads were found
by Willey in southeast Florida (Willey 1949b:51).
These beads are mostly cylindrical, but some have one
or two planar surfaces. They typically range in dia
meter from 4 to 6 mm and in length from 8 to 19 mm.
The tubular bead shown in Figure 250 is 7 mm in
diameter and 9 mm long; it is from the Pineland site
(8LL33).

46e. Bead, Expanded Ends Variety.

Cylindrical beads that flare out at the ends are re
ferred to by Willey (1949b:51) as "tubular beads, ex
panded ends variety." These are quite long, ranging
from 21 to 45 mm in length, with a center diameter of
about 7 mm. I know of none from the Caloosahatchee
area.

46f. Bead, Faceted Variety.

According to Goggin (n.d.:541), this small bead has
roughly faceted sides, giving it an approximate oc
tagonal shape. Only one specimen is known, from
Matecumbe Key; it measures 9 mm long.

46g. Bead, Irregular Variety.
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At Addison's Key two roughly rectangular beads
with rounded corners were found (Goggin n.d.:541).
Their diameters are 14 mm, their lengths 16 and 17
mm.

46h. Bead, Massive Variety.

A large and heavy shell bead from Chokoloskee Key
is illustrated by Moore (1907:Figure 17). It is 43 mm
long and 26 mm in diameter.

46i. Bead, Other Variety.

Beads that do not fit in one of the eight categories
above may be placed in this residual category.

47. DIPPER/VESSEL

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Bullen 1978:94-95; Gilliland 1975:169
172; Goggin n.d.:478; Goggin and Sommer 1949:54;
Luer et al. 1986:119-120; Webster 1970; Willey 1949b:50

Illustrations, Photographs: Figure 26, this chapter;
Bullen 1971:Figure 12; Bullen and Bullen 1976:Plate
6G; Gilliland 1975:Plates 108, 109, 1l0A; Goggin 1949:
Figure 20A; Griffin 1988:Figure 5.6A; Webster 1970:
Figures 1-2 ("Busycon cooking vessels")

Discussion: The usefulness of the large gastropods
Busycon contrarium and Pleuroploca gigantea did not
end with hafted hammers, cutting-edged tools,
adze/ celts, and other tools. The shells were aIso fash
ioned into what appear to be vessels, dippers, saucers,
and spoons or scoops, and these are well-described by
Goggin. The so-called dipper is made by carefully
chipping out the Busycon contrarium's columella with
out removing the posterior (apex) end of the shell.
These vessels are sometimes found in burial contexts,
and some have been perforated, suggesting ritual kill
ing of the vessel. A "killed" ceramic vessel reported by
Moore (1896a:Plate 74) from the Grant Mound seems
to have been made in the shape of a gastropod dip
per /vessel. Willey (1949b:50) reports a large, well
finished Pleuroploca gigantea dipper from southwest
Florida.

Another suggestion is their having been used as
cooking vessels, placed directly in fires or on hot coals.
Webster (1970:3-4) hypothesizes that Busycon con
trarium cooking vessels were associated with the pre
ceramic Archaic period, during which time they
served a purpose later to be fulfilled by ceramic ves
sels. Bullen (1978:94) refers to these cooking vessels as
"kettles." The term dipper is probably too restrictive,
as is the attribution of a cooking function. The shells
could have been used to hold a variety of materials,
hence I apply the term dipper/vessel.

48. CUP

Species Observed: Busycon contrarium, Pleuroploca
gigantea

References: Goggin n.d.:480; Goggin and Sommer
1949:53-54; Luer et al. 1986:119-120
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51. WORKED COLUMELLA

Species Observed: Busycon contrarium, Pleuroploca
gigantea

5em

Illustrations, Photographs: Gil
liland 1975:Plate 112F; Goggin
and Sommer 1949:Plate 7G;
Moore 1900:Figure 9, lower left

Discussion: A saucer is a circular
or near-circular section of the
outer whorl of a whelk shell that
has a smoothly ground, flat lip.
Because of the curve of the whorl,
the interior of the saucer is con
cave. Goggin (n.d.:482) notes
that the usual size is 50 to 75 mm
in diameter, though specimens as
small as 37 mm and as large as
100 mm are known. Again, one
cannot be certain of the artifact's
function. Some smoothed, cir
cular whorl fragments may be
blanks for spindle whorls or gor
gets. Goggin hypothesizes that
the Busycon saucer is confined to
the Glades III period (n.d.:483).

50. SPOON/SCOOP

Species Observed: Busycon con
trarium, Cypraea zebra

References: Goggin n.d.:483-484

Illustrations, Photographs: Fig
ure 28B-C, this chapter; Bullen
1971:Figure 9M; Gilliland 1975:
Plate 110B-D; Goggin and Som
mer 1949:Plate 6D; Griffin 1988:
Figure 5.7D; Moore 1900:Figures
17 and 18

Discussion: Shell spoon/scoops
are cut from the whorl of the
lightning whelk, Busycon contra
rium, and the measled cowrie, or
mickory-mock shell, Cypraea
zebra. They vary in size and
shape, but all have smoothed
lips. They differ from saucers in
deviating from a circular shape.

To be classified as a spoon/scoop, the item must pos
sess some constricted area to serve as a "handle." Grif
fin (1988:82) notes such shapes as "ovoid with rounded
bowl end" (Griffin 1988:Figure 5.7D) and "rectan
guloid with square end" (Goggin and Sommer
1949:Plate 6D). Cypraea spoon/scoops are apparently
limited to southeast Florida (Goggin n.d.:483). A rec
tangular Busycon specimen was found in Late Archaic
context in 1989 at Useppa Island (Marquardt, field and
laboratory notes, 1989); see Figure 28C, this chapter.

o

49. SAUCER

Figure 26. Dipper/Vessel (88-1-26).

Illustrations, Photographs: Figures 27 and 28A, this
chapter; Goggin and Sommer 1949:Plate 5H (Busycon
contrarium) and Plate 5E (Pleuroploca gigantea)

Discussion: Cups made of whelk and conch shells are
occasionally found. Goggin (n.d.:480) describes
whelk cups, but the specimen pictured in Figure 27,
this chapter, is made from a Pleuroploca gigantea (horse
conch). A cup is smaller than a dipper, ranging from
35 to 60 mm high, and it possesses no "handle" as does
the dipper/vessel. The lips are often smoothed, but
the outside of the vessel shows no noticeable polish
ing. Goggin notes that Busycon cups range from 95 x
83 mm to 110 x 105 mm.

Species Observed: Busycon contrarium

References: Goggin n.d.:482; Goggin and Sommer
1949:55

References: this chapter

Illustrations, Photographs: Gilliland 1975:Plate 117E
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52. DEBITAGE

Figure 27. Pleuroploca gigantea Cup (87-28-15).

Discussion: Sometimes one finds columellas of
whelks and conchs that have been reduced from the
parent whelk or conch by trimming off all whorls, but
not further worked into a recognizable artifact form.
Some columellas show evidence of abrasion on one or
more surfaces, but it is impossible to classify the result
as a specific type. I call all such items worked columel
las.

SHELL ARTIFACTS FROM RESEARCH IN THE
CALOOSAHATCHEE AREA, 1984-1988

Our recent (1988-1992) work at Galt Island, Pine
land, and Useppa Island in Lee county and Horr's
Island in Collier county will be reported in future
publications. This book reports only on our testing of
sites in the Charlotte Harbor area from 1984 through
1988, focusing mainly on preliminary work at Josslyn
Island (8LL32), Useppa Island (8LL51), Cash Mound
(8CH38), and Buck Key (8LL722), but also including
surface collections from several sites, including Cash
Mound (8CH38), Calusa Island (8LL45), The Cape
(8CH44), Big Mound Key (8CH10), Turtle Bay 2
(8CH37), and John Quiet Mound (8CH45). However,
the shell artifact typology set forth above is based on
specimens known from all of our research (1984-1992)
in Lee, Charlotte, and Collier counties, as well as on
other south Florida collections housed at the FlaMNH.
The purpose of this final section of the chapter is to
summarize shell artifacts found in the earlier (1984
1988) phase of our work. The order of the discussion
follows the order of the 52 types described above.

1. Blanks for cutting-edged tools were not frequent
ly found. Three were found at Josslyn Island, one from
the surface and two in a context dating to the Cal
oosahatchee II period. A fourth blank is from the
surface of Cash Mound.

2. Of the 17 Busycon contrarium Type A cutting
edged tools found, 14 are from Josslyn Island. The
nine specimens found in context suggest a Caloos
ahatchee II time period, while the other eight are sur
face finds. Two specimens are from the Buck Key Shell
Midden (8LL722), dating probably to late Caloosa
hatchee II or early Caloosahatchee III. One specimen
is from the surface of Cash Mound.

3. Six Busycon contrarium Type Bcutting-edged tools
were found, but five are from the surfaces of Cash
Mound (3), Josslyn Island (1), and Calusa Island
(8LL45) (1). One specimen was excavated from Level
2 of Square C-1 at Buck Key (8LL722), dating to ca.
A.D. 1300.

4. Type C cutting-edged tools are very infrequently
found. One specimen is known from the surface of
Cash Mound.

5. Type D cutting-edged tools are also rare. Of the
two we found, one was from the surface of Cash
Mound, the other from the surface of Josslyn Island.

6. Eleven Type E cutting-edged tools were found,
and five of those are from the surface of Calusa Island
(8LL45). Three each are from the surfaces of Cash
Mound and Josslyn Island.

10. One unhafted cutting-edged tool is known from
Cash Mound.

11. Indeterminate cutting-edged tools number
eighteen specimens. They are from Cash Mound (7),
Josslyn Island (10), and Calusa Island (1).

12. Thirteen Type A gastropod hammers were
found. Three are from the surface of Cash Mound,
seven are from the surface of Josslyn Island, and three

5ema

Species Observed: Busycon contrarium

References: Luer et al. 1986:120; Marquardt, field and
laboratory notes, Useppa Island excavations, 1989

Illustrations, Photographs: Gilliland 1975:Plate 124B;
Goggin and Sommer 1949:Plate 6G

Discussion: Large, often roughly triangular frag
ments of the whorls of Busycon contrarium are probably
the discarded pieces from the reduction of a whelk to
its columella. I call these rejected fragments debitage,
a French word used by specialists in lithic analysis to
refer to by-products from the manufacture of chipped
stone artifacts.
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Figure 28. A: Cup (87-28-12); B: Spoon/Scoop (88-1-26); C: Spoon/Scoop (89-38-128/12).

are from excavated context at Josslyn dating to the late
Caloosahatchee I and Caloosahatchee II periods. All
are Busycon contrarium except for one specimen from
Josslyn Island Test A-I, level 10 (Caloosahatchee II
period).

14. Type C hammers are common in the Caloo
sahatchee area. One hundred nineteen are known

from the surface of Cash Mound, of which 116 are
Busycon contrarium and 3 are Pleuroploca gigantea. Oth
er Busycon contrarium Type C hammers are one from
the surface of The Cape (8CH44) and five from Josslyn
Island. Of the five Josslyn specimens, two are surface
finds and three are from Caloosahatchee II and III
contexts. Finally, a single Pleuroploca gigantea
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specimen was found on the surface of Big Mound Key
(8CH10).

15. Type D hammers are common, but not as com
mon as Type C. Thirty-four are from Cash Mound,
seven are from Josslyn Island, and one is from Buck
Key Shell Midden. All are surface finds except for five
specimens from late Caloosahatchee II and Caloo
sahatchee III contexts at Josslyn. Of the 42 specimens,
40 are Busycon contrarium and 2 are Pleuroploca gigan
tea. One of the Pleuroploca gigantea specimens is from
a Caloosahatchee III context at Josslyn.

16. Type E hammers number only five specimens.
Four are from the surface of Cash Mound, one from
the surface of Josslyn Island. All are Busycon con
trarium.

17. There are 15 Type F hammers, all Busycon con
trarium. Thirteen are from the surface of Cash Mound,
one is from the surface of The Cape (8CH44), and one
is from a late Caloosahatchee II, possibly Caloosa
hatchee III context at Josslyn Island.

18. The 62 Type G hammers are all from the surface
of Cash Mound. Of the 62, 39 are Strombus ala
tus/pugilis, 17 are Busycon contrarium, and 6 are Melon
gena corona.

19. Of six artifacts classified as unhafted hammers,
four are Busycon contrarium, one is Pleuroploca gigantea,
and one is Cassis sp. The latter is from the surface of
Cash Mound. At Josslyn Island were found one ham
mer in Caloosahatchee II context and one on the sur
face, both Busycon contrarium. From the surface of
Calusa Island (8LL45) came one Pleuroploca gigantea
and two Busycon contrarium artifacts of this type.

20. Fifty-three artifacts are classified as indetermin
ate hammers. Of these, 33 are from the surface of Cash
Mound, including 20 Busycon contrarium and 13 Pleur
oploca gigantea. Other surface finds include one spec
imen each from Turtle Bay 2 (8CH37) and John Quiet
(8CH45), two each from Useppa Island and Calusa
Island, and five from Josslyn Island (all Busycon).
Seven Busycon hammers were found in late Caloos
ahatchee II-early Caloosahatchee III context at Josslyn
Island, and two come from the Collier Inn excavations
at Useppa Island dating to the Caloosahatchee I
period.

22. Two Busycon contrarium hammer/pounders
were found on the surface of Cash Mound.

23. Two grinder/pulverizers were found on the
surface of Cash Mound, and one comes from Caloos
ahatchee II/III context at Josslyn Island.

24. Four notched gastropod shell handles corne
from Cash Mound surface and one each were found at
Josslyn Island (Caloosahatchee II/III) and Buck Key
Shell Midden (Caloosahatchee II/III).

25. One columella cutting-edged tool was found on
the surface at Useppa Island.

26. Two perforators were found, one on the surface
of Cash Mound, the other from Caloosahatchee II/III
context at Josslyn Island.
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27. Of thirty-two columella hammers, eighteen are
from the surface of Cash Mound: eleven Busycon con
trarium, seven Pleuroploca gigantea. Two Pleuroploca
specimens were found on the surface of Turtle Bay 2
(8CH37) and three Busycon specimens are from the
surface of Useppa Island. One Busycon specimen is
from a Caloosahatchee I context at the Collier Inn
excavations at Useppa Island. One Busycon contrarium
and seven Pleuroploca gigantea specimens corne from
Josslyn Island, dated to Caloosahatchee II/III.

28. Columella sinkers corne primarily from Josslyn
Island, where six are from Caloosahatchee II/III con
text. A seventh specimen was found on the surface of
Cash Mound.

29. One Pleuroploca gigantea plane was found on the
surface of Cash Mound.

32. Twenty-nine gastropod adze/ celts come from
the surface of Cash Mound. Of these, 19 are of Busycon
contrarium and 10 are of Strombus gigas.

33. Six artifacts are classified as gastropod
adze/ celt blanks. All are surface finds: four from
Cash Mound, one each from Calusa Island and Josslyn
Island.

34. Three Mercenaria campechiensis adze/ celts were
found: two from the surface of Cash Mound, one from
the surface of Turtle Bay 2 (8CH37).

36. Seven Mercenaria campechiensis anvils were
found: two from Cash Mound surface, one from Joss
lyn Island surface, and two each from Caloosahatchee
I and III contexts at Josslyn Island.

37. Three Mercenaria campechiensis choppers were
found on the surface of Cash Mound.

38. Three Mercenaria campechiensis anvil/choppers
were identified: two from the surface of Cash Mound,
one from the surface of Josslyn Island.

39. Two bivalve knife/scrapers were identified, one
from Cash Mound surface, the other from Caloos
ahatchee II context at Josslyn Island.

40. Perforated Oliva shells have been found on the
surface of Cash Mound (43 specimens), on the surface
of Josslyn Island (3 specimens), and in Caloosahatchee
II and III contexts at Josslyn Island (4 specimens).

41. Perforated Noetia ponderosa shells were found in
abundance at Josslyn Island, especially in the upper
levels of the test excavations of 1987, dated to ca. A.D.
819-1054. There, 88 Noetia net weights were found in
levels 1-7 of Test A-2. Also found in this same excava
tion were 6 perforated Dinocardium shells, 8 perforated
Argopecten irradians shells, and 2 small, perforated
shells of the freshwater naiad, Elliptio. Four perfor
ated Noetia shells were also found in Test Unit A-I at
Josslyn Island, dating from Caloosahatchee I through
Caloosahatchee II. From the surface of Josslyn came
an additional nine Noetia and one Argopecten speci
mens. A perforated Mercenaria campechiensis shell was
found on the surface of Cash Mound. Eight perforated
Crassostrea virginica shells were found on the surface
of Calusa Island and one comes from level 1 of Test Pit
A-2 at the Collier Inn excavations at Useppa Island.
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42. Only one notched/waisted Mercenaria campe
chiensis shell was noted; it was found on the surface
of Cash Mound. Being A V-shaped fragment, it is
more notched than waisted.

43. Four net mesh gauges were identified. One is
from the surface of Cash Mound, the other three from
the A-2 excavations at Josslyn Island, dating to ca.
A.D. 819-1054.

46b. Two disk-shaped beads were found, one from
Test Pit A-2, level 6, locus 1 at Josslyn Island and one
from the surface of Cash Mound.

47. Two dipper/vessels were identified. One is
from the surface of Cash Mound, the other from level
8 of Test Pit A-2 , Josslyn Island, a level dated to A. D.
961-1054.

48. Both cups are from Test A-2 at Josslyn Island. A
Busycon contrarium specimen is from Level 6, while a
Pleuroplocagigantea example is from Level 7. Both date
to the Caloosahatchee II period.

50. All three spoon/scoops are surface finds. Two
are from Cash Mound, one is from Calusa Island.

51-52. Worked columellas and debitage of Busycon
contrarium and Pleuroploca gigantea were frequently
noted, but collected unsystematically in our 1984-1988
work. As our understanding of the shell artifact
manufacturing process has improved, we have begun
to observe patterns within worked columella and
debitage forms, and research is currently underway on
this matter.

SUMMARY AND CONCLUSIONS

I have presented a tentative typology and reported
our finds of shell artifacts between 1984 and 1988, but
there is much more research to be done. The 1984-1988
work included few excavations, and those tests were
limited in extent. As this book goes to press, lab
oratory work is ongoing on materials from 1987-1992
test excavations at Galt Island (8LL27), Pineland
(8LL33), and Useppa Island (8LL51), and a detailed
report on the extensive Horr's Island excavations is
now complete (Russo 1991b). These analyses will pro
vide much-needed stratigraphic and contextual data
that will help elucidate the cultural and temporal posi
tion of a number of the Caloosahatchee area shell
artifacts.

Preliminary observations are tending to confirm
those of others about some of the artifacts. For ex
ample, there seems to be a clear temporal difference in
hammer and cutting-edged tool forms from the Late
Archaic through the Caloosahatchee II period.
Columella hammers were much more prevalent in late
Archaic/Transitional times. Although columella
tools do extend into subsequent time periods, I specu
late that some of the functions formerly performed by
columella tools were later served by hafted gastropod
hammers and cutting-edged tools and, at least
through the Caloosahatchee I period, by small hafted
gastropod hammers (Type G). Shouldered gastropod
adzes also seem to have been limited to the Late Ar-
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chaic through Caloosahatchee I periods on the Gulf
Coast, but no systematic study of this artifact has yet
been done, nor of the Busycon contrarium and Strombus
gigas adze/celts. Given the limited area of origin for
these shellfish, especially Strombus gigas, native to the
Florida Keys, such artifacts would lend themselves
readily to a study of trade patterns.

An idea advanced by a number of researchers (e.g.,
Bullen et al. 1978) is that Type E cutting-edged tools
were ancestral to A and B forms, which emerge about
A.D. 1 on the central and southwest Florida Gulf coast.
If the Busycon contrarium Type E tools were local ver
sions of the Busycon carica cutting-edged tools found
in northeast Florida, this could lend some support to
the long-discussed notions that people from the St.
Johns River drainage area may have migrated into
south Florida, bringing with them a preference for
"chalky" pottery (St. Johns or "Biscayne" ware), or that
inter-regional trade increased in post-Transitional
period times. (See Luer and Almy 1980 for a discus
sion of temporal changes in central-Gulf-Coast pot
tery, both in rim characteristics and tempering,
including a consideration of the St. Johns chalky
wares.) Indeed, certain sites have a preponderance of
Type E tools, e.g., Calusa Island in Lee County and
Moore's unnamed site (Moore 1921:14-15) near
Chokoloskee Island in Collier County, and this could
bespeak a temporal horizon for these artifacts.

An artifact that may have changed in function and
context of use is the Busycon contrarium dipper/vessel.
It may have been used as a cooking vessel in Archaic
and perhaps Transitional times, then later been
adopted for use as a dipper/drinking vessel for the
Black Drink ceremony, leading to its disposal in burial
mounds.

One important result of research on shell artifacts is
that they will shed light on the complex maritime
adaptation of southwest Florida prehistoric peoples.
Objects that have proved enigmatic and hence been
relegated to "decorative" or "ceremonial" categories by
previous researchers make more sense when
reinterpreted as fishing gear (Walker 1991). If Oliva
"beads" are interpreted as net weights, small shell
"beads" as spacers for fishing line leaders, "rectangles"
as net mesh gauges, and "pendants" as sinkers, then
such associations as the concentration of these artifacts
in Test Pit A-2 at Josslyn Island and at the Granada site
(Griffin 1985:72) make sense for the first time. The
next step is to begin to interpret associations of these
hypothesized fishing artifacts in the context of the
local environmental characteristics of the sites. For
example, we might expect different kinds of fishing
gear in shallow, grassy situations than we do where
the site has close access to a deep water channel.

It goes without saying that many of these observa
tions are now only hypotheses and educated guesses.
But further and more extensive excavations in south
Florida sites should begin to provide some answers. I
conclude that shell artifact studies are highly relevant
to the anthropological and ecological questions many
of us are attempting to answer in south Florida. The
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works of John M. Goggin, Clarence B. Moore, and
Gordon R. Willey provide an important foundation for
our research, but their typologies must be augmented
and refined to be useful for today's questions. We
must learn to see shell artifacts in their ecological,
technological, economic, and social contexts if we are
to make progress in understanding south Florida
maritime adaptations. I hope that this preliminary
study is a step in that direction.
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APPENDIX A. CATALOGUE NUMBERS OF REPRESENTATIVE SHELL ARTIFACT TYPES,
FLORIDA MUSEUM OF NATURAL HISTORY

Type Name Florida Museum Catalogue Numbers

I. Hafted Gastropod Tool Blank Busycon contrarium: A-6381; A-20042

2. Gastropod Cutting-edged Tool A Busycon contrarium: A-6381; A-27567

3. Gastropod Cutting-edged Tool B Busycon contrarium: 91900; 88-1-26

4. Gastropod Cutting-edged Tool C Busycon contrarium: A-6381

5. Gastropod Cutting-edged Tool D Busycon contrarium: A-6381

6. Gastropod Cutting-edged Tool E Busycon contrarium: 88-1-5

7. Gastropod Cutting-edged Tool H Busycon contrarium: 88-1-5; 88-23; 88-39-1

8. Gastropod Cutting-edged Tool I Busycon contrarium: A-6381

9. Gastropod Cutting-edged Tool J Busycon contrarium: A-6381

10. Gastropod Cutting-edged Tool, Unhafted Busycon contrarium: 88-1-5; 88-40-1

II. Gastropod Cutting-edged Tool, Indeterminate Busycon contrarium: 88-1-5; 88-1-26
Pleuroploca gigantea: 88-1-5

12. Gastropod Hammer A Busycon contrarium: 84497; 91900; 98739; A-6151; A-I0726; A-2241O;
88-1-5
Pleuroploca gigantea: 98487; 98488; A-6340A; 88-1-5; 89-7-200

13. Gastropod Hammer B Pleuroploca gigantea: 91900; 98497; 88-8-4

14. Gastropod Hammer C Busycon contrarium: 88-1-5; 88-1-26
Pleuroploca gigantea: 98591; 88-1-5; 88-1-26

15. Gastropod Hammer D Busycon contrarium: 88-1-5; 88-1-26
Pleuroploca gigantea: 88-1-26

16. Gastropod Hammer E Busycon contrrarium: 88-1-5

17. Gastropod Hammer F Busycon contrarium: 88-1-5; 88-1-26
Pleuroploca gigantea: 88-38-1

18. Gastropod Hammer G Busycon contrarium: 88-1-5; 88-1-26
Melongena corona: 98473; 98474; 88-1-5
Strombus alatus/pugilis: 88-1-5; 88-1-26

19. Gastropod Hammer, Unhafted Busycon contrarium: 88-1-5
Cassis sp.: 88-1-26
Pleuroploca gigantea: 88-39-1

20. Gastropod Hammer, Indeterminate Busycon contrarium: 88-1-5; 88-1-26
Pleuroploca gigantea: 88-1-5; 88-1-26

2I. Gastropod Pounder Busycon contrarium: 40393
Pleuroploca gigantea: 40391; 77794

22. Gastropod Hammer/Pounder Busycon contrarium: 88-1-26

23. Gastropod Grinder/Pu lverizer Busycon contrarium: 88-1-26; 88-8-267; 88-8-256

24. Notched Gastropod Shell Handle Busycon contrarium: 88-1-26
Pleuroploca gigantea: A-27535

25. Columella Cutting-edged Tool Busycon contrarium: 89-27-36; 89-27-108; 89-27-110; 89-27-122;
89-27-138; 89-27-278; 89-27-260
Pleuroploca gigantea: A-6110

26. Columella Perforator cf. Busycon contrarium: A-6125; 89-27-89
Pleuroploca gigantea: A-6110

27. Columella Hammer, Single-ended Busycon contrarium: single-ended-88-1-5; 88-1-26; 89-27-93;
89-27-122; 89-27-127; 89-27-214; 89-27-260; double-ended-88-1-5;
88-1-26
Pleuroploca gigantea: single-ended-88-1-5; 88-1-26; 89-27-127; double-
ended-98499; 87-28-18; 88-1-5; 88-1-6; 88-1-26; 89-30-452

28a. Columella Sinker, Plummet Variety cf. Pleuroploca gigantea: A-6528B; 87-28-3

28b. Columella Sinker, Single-grooved Variety cf. Pleuroploca gigantea: 80836; 89-7-63; 89-7-282; 89-7-289;
89-38-101/10

28c. Columella Sinker, Double-grooved Variety Pleuroploca gigantea: 87-72-111; 88-8-162

28d. Columella Sinker, Effigy Variety Pleuroploca gigantea: 88-1-1
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Appendix A. Catalogue Numbers of Representative Shell Artifact Types, Florida Museum of Natural His
tory, continued.

Type Name Florida Museum Catalogue Numbers

28e. Columella Sinker, Perforated Variety Busycon contrarium: 89-40-1

29. Columella Plane Pleuroploca gigantea: 89-7-304; 89-7-393; 90-3-2

30. Shou ldered Gastropod Adze Busycon contrarium: 89-27-36; 89-27-108; 89-27-141; 89-27-166;
89-38-45/1

31. Shouldered Gastropod Adze Blank Busycon contrarium: 89-27-209; 89-38-49/4

32. Gastropod Adze/Celt Busycon contrarium: 88-1-1; 88-1-26; 898-27-90; 89-27-96; 89-27-147;
89-27-189; 89-27-199; 89-27-278
Strombus gigas: 84502; 98499; 88-1-1

33. Gastropod Adze/Celt Blank Busycon contrarium: 88-1-1; 88-1-3
Strombus gigas: 88-1-26; A-20024

34. Bivalve Adze/Celt Mercenaria campechiensis: 88-1-26

35. Notched Bivalve Shell Mercenaria campechiensis: 89-27-141

36. Anvil Mercenaria campechiensis:88-1-6

37. Chopper Mercenaria campechiensis: A-2241O; 88-1-6

38. Anvil/Chopper Mercenaria campechiensis: 88-1-6; 88-1-26

39. Bivalve Knife/Scraper Macrocallista nimbosa: A-1l149, 92-17-2/2

40. Perforated Gastropod Busycon contrarium: A-6381
Oliva sp.: 88-1-1
PleuraplDca gigantea: A-6340A

41. Perforated Bivalve Argapecten sp.: 87-28-12
CrassDstrea virginica: 88-39-1; 89-7-292
DinDcardium sp.: A-6346; 87-28-10; 88-8-293
ElliptiD sp.: 87-28-10
Mercenaria campechiensis: 88-1-2
NDetia sp.: A-6551; 87-28-5

42. Notched/Waisted Shell Mercenaria campechiensis: 98477; 98478; 98492; 362389; A-10725;
A-20008

43. Net Mesh Gauge BusycDn contrarium: 98550; A-6077; 87-28-15; 87-28-19; 88-1-3; 88-8-97
Mercenaria campechiensis: 89-24-348; 89-30-544; 89-38-26/10; 898-38-77;
89-38-157; 89-38-172

45. Gorget cf. Busycon contrarium: A-6107

46b. Bead, Disk Variety 87-28-14; 89-7-156; 89-7-292

46c. Bead, Square Variety 88-8-6

46d. Bead, Tubular Variety 89-7-141

47. Dipper/Vessel Busycon contrarium: 96190; A-5115; A-6381; A-6564; 88-1-26

48. Cup Busycon cDntrarium: 87-28-12
PleuraplDca gigantea: 87-28-15

49. Saucer Busycon contrarium: A-6108

50. Spoon/Scoop Busycon cDntrarium: 95083; 88-1-26; 89-38-128/2

51. Worked Columella Busycon cDntrarium: 88-1-6; 88-1-26
PleuraplDca gigantea: 88-1-5; 88-1-6; 88-1-26

52. Debitage Busycon contrarium: 88-1-1; 88-1-26
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APPENDIX B. MEASUREMENTS ON 56 BUSYCON CONTRARIUM CUTTING-EDGED TOOLS IN
THE COLLECTIONS OF THE FLORIDA MUSEUM OF NATURAL HISTORY

Maximum

Catalogue Length in
Maximum Cutting

HaftJEdge Weight in Number of Number of Number ofThickness Edge TypeNumber mm
inmm Width in

Angle grams Top Holes Side Holes Notches

mm

91900 171 10.0 30.6 1050 A 675 2 1 1

91900 117 7.5 17.7 1100 A 182 2 I 1

91900 160 6.9 14.8 1150 A 478 I 1 1

A-6381 175 10.5 20.3 1200 A 620 I 1 1

A-638 I 167 11.0 26.8 1200 A 643 1 1 1

91900 108 5.7 18.9 1200 A 163 1 1 1

91900 129 19.1 25.4 1200 A 405 1 1 1

91900 150 8.7 29.2 1200 A 563 1 1 1

91900 180 8.8 19.7 1200 A 552 I I I

91900 194 8.7 20.6 1200 A 562 2 1 1

91900 199 8.2 22.2 1200 A 302 I 1 I

91900 200 10.4 8.7 1200 A 605 1 1 1

A-6306 153 15.7 25.7 1200 A 755 I 1 1

A-6563 153 8.7 31.1 1200 A 578 1 1 1

90-3-45/3 90 5.6 5.4 1250 A 116 I 1 1

91900 130 6.4 16.0 1250 A 190 0 1 1

91900 147 9.4 23.9 1250 A 468 0 1 1

91900 167 8.3 22.6 1250 A 508 1 1 1

91900 186 8.4 24.6 1250 A 485 1 1 1

98571 105 8.1 17.4 1250 A 219 1 1 1

98571 123 8.1 17.4 1250 A 208 1 1 1

A-6381 146 11.1 31.8 1250 A 605 1 1 1

A-6381 185 12.5 29.5 1300 A 656 1 1 1

A-6381 173 10.0 21.8 1300 A 683 1 1 1

84497 128 7.2 11.0 1300 A 255 1 1 1

91900 151 8.0 14.7 1300 A 341 2 1 1

91900 151 8.8 21.5 1300 A 358 1 1 1

91900 171 9.5 29.4 1300 A 609 2 1 1

91900 182 7.7 22.9 1300 A 615 1 1 1

A-27567 178 10.8 24.0 1300 A 651 1 1 1

91900 164 6.7 19.8 1350 A 432 1 1 1

90-6-21/1 152 7.1 29.2 1400 A 402 1 3 1

91900 210 7.8 20.0 1400 A 773 1 1 1

91900 130 9.7 23.5 1450 A 239 0 1 1

A-0316 131 7.5 19.1 1450 A 277 1 1 1

A-6381 145 7.5 12.6 1500 A 171 0 1 1
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Appendix B. Measurements on 56 Busycon contrarium Cutting-edged Tools in the Collections of the Florida
Museum of Natural History, continued.

Maximum

Catalogue Length in
Maximum Cutting

HaftlEdge Weight in Number of Number of Number ofThickness Edge TypeNumber mm
inmm Width in

Angle grams Top Holes Side Holes Notches

mm

A-6280 131 5.7 12.3 150° A 173 1 1 1

A-6381 138 6.7 12.3 155° A 135 1 1 1

91900 168 11.2 28.9 180° A 552 1 2 1

88-1-26 169 10.8 38.7 45° Bl 646 0 3 0

A-6381 188 ILl 33.6 45° Bl 723 1 2 0

A-20003 108 6.6 23.1 60° Bl 116 1 3 1

91900 164 10.9 36.7 65° Bl 436 1 4 0

A-6381 176 8.0 28.7 90° Bl 475 1 2 0

98481 162 8.5 24.4 20° B2 352 1 2 0

A-6381 160 8.5 27.8 30° B2 266 1 2 0

91900 152 6.9 23.7 35° B2 189 0 2 0

A-20003 135 6.8 30.3 50° B2 243 1 2 0

A-6381 141 7.1 28.7 65° B2 270 0 2 0

A-6381 158 8.1 25.6 75° B2 274 1 2 0

91900 104 7.7 26.1 80° B2 118 1 2 0

91900 149 8.0 28.7 80° B2 269 1 2 0

A-6295 144 9.8 28.7 80° B2 218 1 2 0

A-6381 133 7.6 35.6 105° B2 226 1 2 0

92-37-1 160 10.6 25.6 35° B3 501 1 3 1

A-15008 134 8.0 15.5 50° B3 260 0 2 1
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Bone Artifacts from Josslyn Island, Buck Key Shell
Midden, and Cash Mound: A Preliminary Assessment
for the Caloosahatchee Area

Karen Jo Walker

SOUTH FLORIDA BONE ARTIFACT STUDIES

Prehistoric bone artifacts have not been systemati
cally studied in the Caloosahatchee area. Com

parative works based on large collections do exist,
however, for southeast coastal Florida (Goggin and
Sommer 1949; Richardson and Poh11985) and the Lake
Okeechobee area (Steinen 1982; Willey 1949). Descrip
tive reports of culturally-modified bone for the Key
Marco Site (Gilliland 1975) and the southwestern
Everglades area (Goggin 1950; Griffin 1988), both to
the south of the Charlotte Harbor area, also are avail
able. With an increase in sample sizes from Florida's
southwest coast, archaeologists soon will have greater
potential to understand spatial and temporal variation
in bone artifacts at the broader scale of south Florida.
This study represents a beginning toward the report
ing and synthesizing of workable samples for the
Caloosahatchee area.

Many of south Florida's bone artifact types have
long presented problems for archaeologists in terms of
functional interpretation. In such instances, inter
pretations for the greater Southeast are often applied
but are not always appropriate. Florida's few eth
nohistoric sources are consulted frequently, but these
records are sketchy. For comparative study, I suggest
that a move out of the Southeast, focusing instead on
the common denominator of fishing technology, will
solve some problems and provide testable hypotheses
for others (Walker 1991).

THE CALOOSAHATCHEE COLLECTION

The collection of bone artifacts presented in this
chapter results from the limited test excavations that
were performed between 1985 and 1988 (Chapter 2,
this volume) at Josslyn Island (8LL32), Buck Key Shell
Midden (8LL722), and Cash Mound (8CH38). In addi
tion, a number of specimens are from the Cyzewski
Kemp-Edic Cash Mound surface collection, recently
donated to the Florida Museum of Natural History
(FlaMNH). The collection from the three sites is small.
Of the total 88 artifacts, 66 are from Josslyn Island, 19
are from Cash Mound, and 3 are from the Buck Key
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Shell Midden. Associated radiocarbon dates range
from 240 B.C. to A.D. 1439 and are presented in detail
in Chapter 2, this volume. Stratigraphic and other
contextual information also is found in Chapter 2.

The preservation of the bone artifacts is variable due
to contrasting midden matrices. For example, the
Buck Key specimens and many of those from Josslyn
Island are from shell matrices with little or no sandy
sediment (Chapter 2, this volume) and therefore are
well preserved due to the dense calcium-carbonate
burial context. A large number of bone artifacts from
Josslyn were recovered from a domestic area (Chapter
2, this volume), with much less shell present. In terms
of preservation, these items show acid pitting and
thus, are a "step below" those of the dense shell mid
den contexts. However, even the living-floor artifacts
are fairly well preserved, probably due to the percola
tion of calcium carbonate from overlying dense shell
midden.

The Cash Mound artifacts are from a very different
preservational context; they were collected from the
continuously eroding edge (referred to as "Cash
Mound Beach") of a large shell midden. Thus, preser
vation varies with length of exposure to the elements.
For example, a few specimens show evidence (stain
ing) of an algal growth. At Cash Mound Beach (Chap
ter 2, this volume), a thin, organic, sediment stratum
is believed to be the source of many of the bone ar
tifacts collected there (Don Cyzewski, personal com
munication 1988). This stratum may correspond to the
2" thick (at 12" below surface), pottery-rich layer or the
lower (36" to 48") area of "intense occupation" reported
by Bullen and Bullen (1956:17, 21) for their Test I.
Whichever one is the source of the concentration of
bone artifacts, both areas provide a context of organic
rich sediment with overlying dense shell midden.

Conservation of the collection involved dry cleaning
with brushes, cleaning with a cotton swab and am
monia, and mending with Elmer's white glue when
appropriate. Catalogue numbers were inked on each
piece. All catalogue numbers used in reference to
specimens described below are FlaMNH numbers,
and all artifacts are curated there. Appendix A lists all
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specimens in the present study by site, provenience,
and catalogue number.

The presentation of the small collection of bone ar
tifacts in this chapter appropriately draws on the work
of previous researchers (Gilliland 1975; Goggin n.d.;
Goggin and Sommer 1949; Griffin 1988; Purdy 1973;
Richardson and Poh11985; Steinen 1982; Willey 1949).
Artifacts are presented here simply as categories, at
times invoking function. A few modifications to tradi
tional interpretations are forwarded that in large part
come from a fishing-technology perspective, thus
departing from dominant Southeast theoretical con
structs. As such, they exist as hypotheses to be tested
with future collections research and excava ted
samples.

BONE POINTS

Numerous forms of the bone point are known from
south Florida. This is the most abundant category of
bone artifacts for the Caloosahatchee area. Pre
viously, some researchers suggested the absence of
bone points for this area (Goggin n.d.; Griffin 1988:94).
It now appears that the absence was due simply to
early sampling bias. Of the collection at hand, 14
whole and 32 fragmented specimens are assigned to
the "bone point" category.

The category of "bone point" is a very dynamic one,
presumably due to multifunctional use and continual
recycling. This process of use and reuse surely would
have included pins (the following type) as well. Both
pins (see "Bone Pin" below) and points were made
from cut bone, usually of the metapodials from white
tailed deer, Odocoileus virginianus (see "Point/Pin
Debitage" below), when elemental identification is
possible. It is reasonable to hypothesize that as pins
and large points broke during use, pieces would have
been recycled into smaller single-pointed and bi
pointed points. This would account, in part, for the
great amount of variation seen in the length and shape
of bone points. Bone points, then, might better be
conceived of as a continuum of use/reuse, and there
fore of function.

However, within this continuum, two preliminary
morphological divisions can be made: the "single
pointed bone point" and the "bi-pointed bone point."
The former is taken from Goggin (n.d.) and Willey's
(1949:102) "single-pointed projectile point." In
Florida, the latter variety has been long-recognized
and variously named "bi-pointed projectile point"
(Purdy 1973:146; Willey 1949:39, 102), "short point"
(Goggin n.d.; Goggin and Sommer 1949:50), and
"simple bone point" (Purdy 1973:146). A disturbing
modern trend seen in the literature is the indis
criminate labelling of all points as "pins" (see "Bone
Pin" below). I suggest that use of the names "bi
pointed bone point" or even "bone bi-points" is more
appropriate; these names allow distinction from the
single-pointed bone point as well as fleXibility of func
tional interpretation (e.g., dropping the dubious
"projectile") .
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The precise function of each of these varieties is not
yet clear, although work is underway to study the
wear patterns exhibited on bone points of the
Caloosahatchee area (Mitchell 1991). In an early
American Antiquity article, E. E. Tyzzer (1936) con
cluded that the bone points from coastal shell middens
in Maine had been used as projectile points. This was
based on systematic study of large artifactual samples
and experimentation with terminal fracturing of
reproduced points made from fresh cow bone. While
Tyzzer convincingly demonstrated that use of bone
points as projectile points could have produced the
fracture patterns seen on the archaeological bone
points and that these points could have been hafted
onto wooden arrow shafts, he did not consider
whether the same could be true of use as fishhooks. I
mention this article because it is cited in various south
Florida bone artifact studies.

A number of fishes have very powerful mouthparts
(e.g., the pharyngeal grinding plates of black drum
and redfish) that could potentially fracture bone
points. Additionally, these bone points could easily
have been hafted to shanks of wood or shell to create
effective composite hooks. To my knowledge, no ex
periment has been undertaken to observe attrition on
bone points due to use in fishing. Perhaps the parallel
striations that frequently occur on bone points and are
attributed to manufacturer's marks (e.g., shark tooth
tooling) were produced by fish teeth. Many such
markings are at angles that do not suggest bonework
ing. Perhaps the frequent chips or flaked areas seen at
the base of single-pointed points were produced by the
pressure exerted at the V-shaped hafting juncture of a
composite fishhook. Or perhaps these were purposely
produced to facilitate hafting the point at an angle to
the shank. Much work is needed here.

Historically, Florida archaeologists have uncritical
ly accepted the assumption that bone points in south
Florida represent projectile points that were once
hafted onto arrow shafts and used for hunting or war
fare. A few researchers mention the possibility of
composite hook technology, yet consistently cling to
the more accepted projectile point interpretation. This
tradition is laden with a terrestrial woodland bias and
is inhibitive to understanding prehistoric coastal,
lacustrine, and riverine adaptations in Florida (Walker
1991). A much more tenable hypothesis is that the
majority of these bone points were components of
native fishing technologies (Larson 1980:117; Walker
1991). The association between aquatic-related sites
and bone points is surely not coincidental.

Single-pointed Bone Points

These points vary in length and cross-section shape;
one end is generally larger and blunter (and some
times beveled due to chipping) than the sharpened
point end. A variety of evidence for use and natural
modification is exhibited on these artifacts, including
staining patterns (hafting?), incised striations (fish
tooth markings? or manufacture marks?), and acid
pitting (acidic sediments?).
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Two testable hypotheses are (1) that these points
were components of composite fishing gear (com
posite hooks, spears, or leisters) and (2) that they were
projectile points that were hafted to arrow shafts.
Much comparative ethnographic and archaeological
support for the former interpretation exists in litera
ture concerning worldwide fishing cultures (e.g., Bell,
Specht, and Hain 1986:49; Croes 1988:134; Dauelsberg
1985:19; Llagostera 1989:62; Stewart 1977:43). We
should keep in mind that Cushing discovered arrows
of unnamed number in the Key Marco muck, and that
these arrows were pointed with a hard wood (Cushing
1897:43-44), suggesting that bone points need not be
attributed to projectiles.

Rounded Base, cf. Odocoileus virginianus, White
tailed Deer Metapodial. Two complete points of this
variety come from Cash Mound (catalogue number
88-1-1) and Josslyn Island (catalogue number 87-28
11) (Figure 1, first row). A third specimen, from
Josslyn (catalogue number 87-28-10), consists of only
the basal portion of a broken point (Figure 1, first row).
The complete Josslyn example is 116.1 mm in length
and is trough-like in cross-section due to the
metatarsal's vascular groove. The Josslyn points are
associated with late Caloosahatchee II deposits (Chap
ter 2, this volume). The complete Cash Mound ex
ample (four fragments, mended) is 134.5 mm in length
and somewhat triangular at the midsection. A trace of
the vascular groove is seen toward the base. Both
whole specimens exhibit a chipped or flaked area on
the basal surface opposite the vascular groove.

Rounded Base, Dasyatis sp., Stingray Spine.
One complete specimen (catalogue number 89-8-9)
comes from Caloosahatchee II deposits at Josslyn and
measures 128.3 mm in length (two fragments, mend
ed) (Figure 1, second row). Two basal fragments (Fig
ure 1, second row) are from Josslyn, one from a
Caloosahatchee III context (catalogue number 87-28-5)
and one from Caloosahatchee II (catalogue number
87-28-14). One basal fragment (catalogue number 88
1-1) is from Cash Mound (Figure 1, second row). It is
notable that the breaks on all four specimens occur at
approximately the same point, 46 to 54 mm up from
the base. This is where the barb naturally becomes
more slender. Ray spine points, although never abun
dant, are known from numerous sites (e.g., Gilliland
1975:212-213, Plate 125; Goggin and Sommer 1949:51,
Plate 4e; Richardson and PohI1985:98-99).

Squared Base, cf. Odocoileus virginianus, White-tailed
Deer Metapodial. Three whole specimens (catalogue
number 87-28-12; two with catalogue number 87-28
15) are from Josslyn (Figure 1, third row). Lengths are
63.7 mm, 38.9 mm, and 30.8 mm. Four basal fragments
(catalogue number 87-28-5; two with catalogue num
ber 87-28-10; catalogue number 87-28-13) come from
Josslyn (Figure 1, third row), induding a large one
measuring 99.7 mm, representing at least half of the
specimen. Of the total seven specimens, six exhibit the
vascular groove. Four of the Josslyn artifacts date to
Caloosahatchee II. Two (numbers 87-28-5 and 87-28
10) date to Caloosahatchee III.
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Figure 1. Single-pointed bone points. First row:
rounded base, d. Odocoileus virginianus; 88-1-1, 88
28-11,87-28-10. Second row: rounded base, d. Das
yatis sp.; 89-8-9, 87-28-5,87-28-14,88-1-1. Third row:
squared base, d. Odocoileus virginianus; 87-28-12,
87-28-15,87-28-15,87-28-5,87-28-10,87-28-10,87-28-13.
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Bi-pointed Bone Points

These points vary in length and cross-section shape,
and although now dulled, must once have been shar
pened to a point on both ends. This is commonly
reported as the most abundant variety of bone points,
although it is unclear in the literature to what extent
some of the single-pointed points, as described above,
may have been included as bi-pointed points. Only
whole specimens could be assigned to this category.

The examples of use evidence and natural modifica
tion listed above also apply to this point variety. The
two hypotheses above apply here also, except that
many of the bi-points were surely used as throat gor
ges, a simple variety of fish hook ethnographically
associated with shallow-water environments (Tar
taglia 1976:105; Roth 1924:193, Plate 46). Also, a
pointed end combined with the natural groove
provided by siphonal canals of whelks (Busycon con
trarium), and particularly horse conchs (Pleuroploca
gigantea), would have facilitated the hafting of bi
points to shell columella shanks (Walker 1991).

Symmetrical, cf. Odocoileus virginianus, White-tailed
Deer. Roughly symmetrical, these points are some
times thickest in the midsection region. Some
specimens, however, have roughly parallel sides until
the very point is reached. Five points are from Josslyn
(catalogue number A27582; two with catalogue num
ber 87-28-4; catalogue number 87-28-10; catalogue
number 87-28-15) (Figure 2), and two are from Cash
Mound (both with catalogue number 88-1-1) (Figure
2). They range in length from 53.5 mm to 99.5 mm.
Two oftheJosslyn points (numbers A27582 and 87-28
15) are from Caloosahatchee II contexts; the other
three date to Caloosahatchee III.

Asymmetrical, cf. Odocoileus virginianus, White
tailed Deer. One example (catalogue number 87-28
12) of this description exists in the collection (Figure
2, far right). It is from Josslyn and measures 52.9 mm
in length. The specimen is surprisingly thick (9.0 mm
at its thickest) for its short length and is asymmetrical
ly proportioned so that one side is obliquely angled.
Such an angle would facilitate hafting to a shank. The
point is from Josslyn's Caloosahatchee II context.
Other examples of asymmetrical bi-pointed bone
points are illustrated by Gilliland (1975:Plate 125F)
and by Goggin (1951:62, Figure 9E, F).

Midsections and Pointed Fragments

It is often impossible to determine whether a mid
section or pointed bone fragment is of a point or pin.
The presence of either a rounded/squared base, in
dicating a single-pointed bone point, or a pin head,
indicating a pin, is necessary for confident identifica
tion. In the absence of these features, the fragments
remain unclassified. However, they are included
under the bone point type because bone points far
outnumber bone pins in the collection and so the prob
ability is high that most of these fragments are of bone
points and not pins. Fragments of this category total
23 and are from Josslyn Island (21) and Cash Mound
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Figure 2. Bi-pointed bone points, d. Odocoileus
virginianus. Symmetrical, left to right, A27582,
87-28-4,87-28-4,87-28-10,87-28-15,88-1-1,88-1-1.
Asymmetrical, far right, 87-28-12.

(2). Most of the Josslyn specimens are from the
Caloosahatchee II midden.

BONE PINS

The type name "bone pin" often has been used to
refer to what has more traditionally been termed "bone
point" (e.g., Dunbar et a1. 1990:485,490; Larson 1980:
117). This is unfortunate because of the confusion it
creates in semantics. Willey (1949) and Goggin (n.d.;
Goggin and Sommer 1949), in their seminal research
with south Florida bone artifacts, clearly made the
distinction between the two categories; this distinction
is still valid today. Pins were usually cut from meta
podials of white-tailed deer, Odocoileus virginianus,
and occasionally from other mammal bones (e.g., see
"small, articular-headed pins"). The maximum length
of the natural bone shaft was often used, one end being
worked into a "head" of many various forms while the
opposite end was sharpened to a point. With only one
exception ("T-shaped pin"), the varieties below follow
convention (Goggin n.d.:555-559; Richardson and
PohI1985:122-126; Willey 1949:40-42).

Peg-topped Pins

The heads of this variety of pin are cut to form pegs.
One example (catalogue number 87-28-10) (Figure 3),
from Josslyn, dates to Caloosahatchee III. It consists
of only the head and small portion of the shaft. It is
made from the deer metatarsal as evidenced by a trace
of the vascular groove. Jordan (1963:31, 39, 43, Plate
VI) reported a rare collection of complete peg- or
tenon-topped pins from a St. Johns IIc burial context
near Jacksonville, Florida. These pins included carved
bone rings that fit over the pegs or tenons, forming
composite objects interpreted by Jordan (1963:43) as
feather holders based on Le Moyne's depiction of a
feathered hair ornament (Lorant 1946:57-63, 109). The
most abundant pin variety in the large Granada collec-
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Figure 3. Bone pins, d. Odocoileus virginianus; Procyon lotor (A27579 only). Left to right: peg-topped,
87-28-10; spike-topped, 87-28-5; expanded head, 89-8-18; expanded head, 87-28-15; expanded head,
engraved, A27517; small, articular-headed, A27579; T-shaped (front and back views), A27582.
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tion is the peg- or tenon-topped pin (Richardson and
PohI1985:123-124).

Spike-topped Pins

One pin head fragment (catalogue number 87-28-5)
(Figure 3) fits Willey's (1949:41) description of a
variety with tab-like, near-circular heads similar to a
nail or spike head. The head is 7 mm in width. The
pin fragment is from Caloosahatchee III context at
Josslyn.

Expanded Head Pins

This pin variety gradually expands at the top where
the bone is cut and smoothed. One near-complete (six
fragments, mended, tip missing) specimen came from
Josslyn's Caloosahatchee II midden (Figure 3). The
pin (catalogue number 89-8-18) measures 167 mm and
may have been as much as 10 mm longer with its tip.
Its slender shaft is round in cross section. A second
Josslyn specimen (catalogue number 87-28-15) also
dating to Caloosahatchee II, consists of only the upper
portion of the pin (Figure 3).

Expanded Head, Engraved Pins

A near-complete pin (catalogue number A27517) of
this variety came from Caloosahatchee III contexts at
the Buck Key Shell Midden (Figure 3). It is in three
pieces, glued, and the tip is missing (an estimated 10
mm). It measures 168 mm without the tip. The pin
has a round cross-section and is made from the deer
metatarsal as evidenced by a trace of the vascular
groove on the "backside." The "front" exhibits three
lines engraved around the thickened upper midsec
tion of the shaft. Just below the expanded head, the
shaft is slightly constricted.

Small, Articular~headed Pins

One specimen (catalogue number A27579) is from
Josslyn, dating to late Caloosahatchee II or early
Caloosahatchee III, and is a complete, unbroken ar
tifact (Figure 3). It was fashioned from the right ulna
of a raccoon (Procyon lotor). The proximal articular
surfaces were worked smooth and the distal end was
cut and pointed. Numerous similar examples were
recovered from the Belle Glade site near Lake
Okeechobee (Willey 1949:41, Plate 10).

T-shaped Pins

Willey (1949:41) describes but does not illustrate
two peg-topped pins from Belle Glade that were
carved into the shape of a T. T-shaped pins, also
described under the category "peg-topped," were
recovered from the Granada site (Richardson and Pohl
1985:123, Plate 31). I propose that these examples are
distinct enough from the typical peg-topped pins to
warrant the category name, "T-shaped pin" as used
here. One complete specimen (catalogue number
A27582) comes from Josslyn Island, measures 82 mm
in length, and dates to Caloosahatchee II (Figure 3).
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POINTIPIN DEBITAGE

Bone debitage produced via the manufacture of
bone points and pins from deer metapodials has been
found frequently in south Florida sites (e.g., Gilliland
1975:218-219; Richardson and Pohl 1985:164). Figure
4 presents an individual deer's (Zooarchaeology cata
logue number 5973) unmodified set of two metacar
pals (from lower forelegs) and two metatarsals (from
lower hindlegs). Together, the four bones are referred
to as "metapodials." If archaeological fragments can
not be identified as either a metacarpal or a metatarsal,
then the more general term "metapodial" can be used.
The artifactual debitage has allowed a reconstruction
of the manufacture process, one that appears to have
been conventional. In the collection at hand, all eight
examples come from the unprovenienced Cash
Mound collection.

Proximal Metacarpal, Odocoileus virginianus, White
tailed Deer

One example (catalogue number 88-1-6) is a frag
ment from the right metacarpal and is deeply scored
down the anterior surface and minimally scored per
pendicular to that (Figure 5).

Proximal Metatarsal, Odocoileus virginianus, White
tailed Deer

One example (catalogue number 88-1-14) is a frag
ment from the right metatarsal and is deeply scored
(Figure 5) in the same manner as the proximal metacar
pal described above.

Proximal Metapodial, cf. Odocoileus virginianus,
White-tailed Deer

Two small fragments (catalogue numbers 88-1-22
and 91-57-1) exhibit scoring marks.

Distal Metapodial, Odocoileus virginianus, White
tailed Deer

Four complete or near-complete distal ends exhibit
the horizontal scoring used for their removal. Three
specimens (catalogue number 88-1-26, Figure 5, and
two with catalogue number 91-57-1, Figure 5) were
scored and snapped off cleanly while the fourth piece
(catalogue number 88-1-6) was scored and snapped
irregularly.

HOLLOW-SHAFTED,
POINTED IMPLEMENTS

The more widely-accepted names are "socketed
projectile point" (Willey 1949:38) and "socketed
pOints" (Goggin n.d.: 526-527; Richardson and Pohl
1985:117; Purdy 1973:147), both implying that the im
plement was hafted by the insertion of a shaft into the
hollow cavity. These implements were made from a
cut section of mammal long bone shaft, one end being
cut perpendicular to the natural length of the bone
while the opposite end was cut obliquely and shar
pened to a point (Willey 1949:38).
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Two near-complete specimens in the present collec
tion fit this description. However, enough cancellous
material remains in the cavity of each of these artifacts
to suggest that shafts were not inserted into them.
Taxonomic identification beyond "Mammalia" cannot
be determined. Willey's (1949:38) varieties based on
size are adopted.

Short, 30 - 70 mm

One example (catalogue number 88-1-1) is from the
Cash Mound surface collection, measuring 57.6 mm
(Figure 6).

missing) (Figure 6). The specimen is from the
Caloosahatchee II midden.

DAGGERS

Bone daggers, as described by Willey (1949:40) and
Goggin (n.d.:531), were usually made from mammal
(deer and human) long bones and in two instances
from alligator mandibles (Willey 1949:Plate 9). The
mammal bones were cut along the shaft diagonally to
form a point for use, while retaining the unmodified
articular end as the handle.

MODIFIED TEETH

Perforated animal teeth, par
ticularly those of various
species of sharks, are common
artifacts in south Florida
(Kozuch 1991; Richardson and
Pohl 1985:93-94) and under
standably so, considering their
availability and effectiveness
as naturally sharp tools
(Richardson and Pohl 1985:98).
The distribution· of modified
teeth is not well known for the
Caloosahatchee locale due to
lack of excavation. The con
sensus is that the modified
teeth were hafted to provide a
variety of sharp tools, an un
can tested in terpreta tion in
light of composite tool findings
at Key Marco (Gilliland

Distal Radius, Odocoileus virginianus, White-tailed
Deer

I have not found this variety (distal radius) else-
where in the literature. More
over, the two examples (cata
logue numbers 87-28-4 and 87
28-5) from Josslyn Island are
not entirely convincing in their
cultural modification status.
Yet they are compelling in that
their overall morphology and
rounded edges suggest usage
(Figure 7). Both specimens are
made from the left radius, one
individual (catalogue number
87-28-4) being more robust
than the other. One specimen
(catalogue number 87-28-4)
measures 120 mm in length.
The other (catalogue number
87-28-5) measures 168 mm in
length and is broken and glued.
Both "daggers" date to Caloos
ahatchee III.

Figure 4. Unmodified metapodials, white-tailed deer, Odocoileus
virginianus (Zooarchaeology 5973): two metacarpals (lower forelegs) and
two metatarsals (lower hindlegs).

Large, 70 - 100 mm

One example (catalogue number A27585) is from
Josslyn Island, measuring an estimated 85 mm (tip is
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Figure 6. Hollow-shafted, pointed
implements. Left, short variety, 88-1-1;
right, large variety, A27585.
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Figure 5. Bone point/pin debitage, Odocoileus
virginianus. Top left, proximal metacarpal, 88-1-6;
top right, proximal metatarsal, 88-1-14; bottom
left, distal metapodial, 88-1-26 (posterior view),
and bottom right, 88-1-6 (anterior view).
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Edge-worn Shark's Teeth

Examples show smooth edges of the teeth where the
serrations have been worn. It is not easily determined,
however, whether the wear occurred during the
animal's life (Kozuch 1991:8) or during subsequent
cultural use.

Galeocerdo cuvieri, Tiger Shllrk. This specimen
(catalogue number 87-28-19) (Figure 8) is from Joss
lyn's Caloosahatchee II period. A portion of the root
is fragmented and the distal cusplet is missing.

1975:123, Plate 80; 133-135, Plate 82; Willey 1949:Plate
15).

Drilled Shllrk's Teeth

A single drilled hole in the base of the tooth is a
common modification (Richardson and PohlI985:95).

Galeocerdo cuvieri, Tiger Shllrk. One fragmented
tiger shark's tooth (catalogue number 87-28-14) has
been centrally drilled from the lingual surface (Figure
8). No other modification is evident. This specimen is
from the Caloosahatchee II deposit at Josslyn Island.

Cf. Carcharhinus leucas/Carcharhinus obscurus,
Bull Shark/Dusky Shark. One artifact (catalogue num
ber 88-1-10) is a fragmented, single-perforated, upper
right tooth (Figure 8). Its basal width is 21.8 mm. It is
from Cash Mound.

Fossilized Shark's Teeth

Fossil teeth, drilled and otherwise modified, have
been found at south Florida sites (e.g., Steinen 1982:71,
74; Willey 1949:45). However, cultural modification of
fossil teeth (unless drilled) often cannot be determined
because physical processes can produce considerable
wear before collection by humans. Yet, such materials
are clearly found in cultural contexts and so are in
cluded here.

Unidentified Shark. One specimen (catalogue num
ber 87-28-15) measures 18.5 mm in length (or height)
and exhibits extremely smoothed surfaces precluding
taxonomic identification (Figure 8). Its basal width is
19.4 mm. It is from Josslyn's Caloosahatchee II per
iod.

Carcharodon megalodon, Giant White Shark. One
tooth (catalogue number 87-28-10) (Figure 8) was
recovered from Josslyn Island. Teeth of this extinct



Bone Artifacts 237

BEADS AND BEADWORK

Disc-shaped Beads

Unidentified Fossilized Bone. One specimen (cata
logue number 87-28-14 (Figure 9) is 7.5 mm in diam
eter and 2.9 mm thick. The bone has a two-layered
appearance to it, reminiscent of fossilized black drum
(Pogonias cromis) teeth. It is from Josslyn Island dating
to Caloosahatchee II.

Figure 8. Modified shark teeth. Top left, drilled
Galeocerdo cuvieri tooth 87-28-14; top center,
drilled d. Carcharhinus leucaslobscurus tooth
88-1-10; top right, edge-worn Galeocerdo cuvieri
tooth 87-28-19; bottom left, fossilized unidentified
tooth, 87-28-15; Bottom right, fossilized
Carcharodon tooth, 87-28-10.

As is typical of south Florida artifact inventories,
few "beads" are included in the Caloosahatchee collec
tion. Beads are usually thought of as objects of adorn
ment used in association with many other beads,
forming necklaces and bracelets. Because bone beads
are so infrequent in south Florida sites, perhaps there
are alternative explanations for their existence. The
peg-topped pin (see discussion above) with its "ring"
(or "bead?") attachment is a good example. Three
finished bone "beads" come from Josslyn and one from
Buck Key. In addition, two worked long bone shaft
fragments suggest the process of beadworking.
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Figure 7. Daggers, Odocoileus virginianus. Left
distal radius, left, 87-28-4, right, 87-28-5.

species are associated with the Miocene through Pleis
tocene epochs (Brown 1988:76) and are commonly
found in Florida. The Josslyn specimen was found in
a Caloosahatchee III midden, associated with numer
ous other artifacts. It measures 47.3 mm in length and
42.1 mm along its basal width. It is worn smooth on
all edges. Whether any of this wear was produced
through cultural use is undetermined.

Tubular Beads

Unidentified Animal Long Bone. One undecorated
finished bead (catalogue number 87-28-10) (Figure 9)
comes from Josslyn's Caloosahatchee III period. It is
cut from a thin-walled animal long bone, possibly
bird. Its near-circular cross section measures 7 mm,
and it is 20.2 mm in length. The ends are roughly cut
and smoothed. Although there is no clear association,
it is of note that this "bead" was recovered from the
same provenience as the peg-topped pin head
(catalogue number 87-28-10) described above.
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Tubular, Waisted Beads

Unidentified Animal Long Bone. One finished bead
(catalogue number A27555) (Figure 9) is from a Buck
Key Caloosahatchee III context. One surface is frag
mented. The bead has cut and smoothed ends, an 8
mm diameter, and is 30.6 mm in length. It might be
described as a two-sectioned bead, having a thin, in
cised line separating two waisted portions. Willey
(1949:51) describes three shell beads of similar shape
from the Belle Glade site.

f;;;;;:i3
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Figure 9. Beads and beadwork. Top left,
disc-shaped, fossilized bone bead, 87-28-14;
bottom, left to right: tubular, unidentified animal
bone bead, 87-28-10; tubular, waisted,
unidentified animal bone bead, A27555; tubular,
beadwork, Gavia immer humerus, 87-28-15.

35 mm (1 3/8") Gauges

The width of the net-mesh gauge is 35 mm which
would have produced net openings of 70 mm (2 314").

Unidentified Fossilized Mammal Bone. Only one
specimen (catalogue number 88-1-26), from Cash
Mound (Figure 10), of this category is known. If this
artifact was indeed used as a net-mesh gauge, then it
should be considered a complete example. It is from
the Cyzewski-Kemp-Edic surface collection and so has
no datable context. The bone is not identifiable to
taxon and is 167 mm in length. It is from a long bone
of a large mammal. Although fragments of fossilized
bone often turn up on southwest Florida sites and

corresponds to openings in the net (Chapter 8, this
volume).

Thus, gauge widths can be used to define varieties
of the category, "net-mesh gauge." As samples in
crease, widths might be better expressed as ranges of
variation. Further, the resource material can be used
to define subvarieties. Work is underway to incor
porate many other specimens into a much-expanded
typology.

Comparative south Florida bone net-mesh gauges
are illustrated in Gilliland (1975:217, Plate 130, b, c, d,
possibly e-g), Goggin and Sommer (1949:53 and Plate
4 k), and Griffin et al. (1985:135-136, Plate 21 a). Also
see Marquardt (Chapter 5, this volume) for examples
of shell gauges in the literature.
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Tubular Beadwork

Humerus, cf. Gavia immer, Common Loon. T h r e e
long bone shaft sections, tentatively identified as com
mon loon humeri, are remarkably similar in length
(61.7 mm, 59.1 mm, 61.8 mm) and cross-section width
(9.5 mm, 9.5 mm, 10.3 mm). They are all from the same
Caloosahatchee II provenience (catalogue number 87
28-15). One specimen is not worked, and its ends are
not smoothed. Another segment has been roughly
scored and snapped at the ends but shows no smooth
ing. The third long bone tube exhibits neatly cut and
smoothed ends and an additional scoring seemingly
for the purpose of producing smaller (17.2 mm length)
beads (Figure 9). All three tubes are probably made
from loon humeri based on morphology of the shaft
(allowing the elimination of medium-sized mammals
such as raccoon), the presence of a distinctive foramen,
the association of these artifacts with two complete
right femurs and one proximal humerus fragment con
fidently identified as common loon (catalogue num
bers 87-28-2, 87-28-12, 87-28-15), and finally, a long
shaft section of a left humerus tentatively identified as
loon.

NET-MESH GAUGES

Net-mesh gauges (Chapter 8, this volume) appear in
numerous south Florida archaeological collections
and often are included in published photographic
plates within site reports. However, the identification
of these objects had not been recognized in Florida
until recently (Walker 1991). Archaeological ex
amples of net-mesh gauges associated with other
aquatic adaptations occur sparsely in the literature
(e.g., Marcus 1987:73; Ritzenthaler 1985:17).

Net-mesh gauges from Florida are made from bone,
shell, and wood. Only the bone varieties are described
below. Shell net-mesh gauges are included with the
shell artifact typology (Chapter 5, Figure 24, this
volume). The raw material is shaped into a flat rec
tangle of a specified width and of an unspecified
length that perhaps is dictated by the limits of the
material. All edges and surfaces on well-used gauges
are smoothed to a fine polish acquired through inten
sive hand-held use of the tool in association with net
cordage. The corners of the rectangles are often
rounded off. In use, the gauge is held laterally while
the net cordage is tied around its width with the aid of
a netting needle or other cord-holding device.
Doubled, the width measurement of the gauge closely
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Figure 10. Left, 35 mm net-mesh gauge, fossilized mammal bone, 88-1-26; center, 30 mm net-mesh gauge,
Pseudemys sp., 87-28-11; right, 18 mm net-mesh gauge, unidentified turtle, 87-28-15.

usually exhibit smoothed, water-worn surfaces, this
specimen has two long parallel sides and its width
corresponds with at least one other gauge example
(catalogue number A6081) (Busycon d. contrarium)
from the Key Marco site (8CR49).

30 mm (1 3/8") Gauges

The width of the net-mesh gauge is 30 mm, which
would have produced mesh openings of60 mm (2 3;'t").

Pseudemys sp., Cooter/Slider Turtle. Only one ex
ample (catalogue number 87-28-11) (Figure 10), from
Josslyn Island, of this size is known. It is broken so
that its entire length is unknown. It is identified from
the presence of the scute lines, indicating that it is a
pleural bone of a cooter/slider turtle carapace. This
gauge was recovered from the Caloosahatchee II mid
den (Chapter 2, this volume).

18 mm (314 ") Gauges

The width of the net-mesh gauge is 18 mm, which
would have produced net openings of 36 mm (l l,Iz").

Unidentified Turtle. Only one bone example
(catalogue number 87-28-15) (Figure 10), from Josslyn
Island, of this size is present in the collection. It was
made of turtle carapace, and one end is broken so that
the length is unknown. The gauge is associated with
Caloosahatchee II.

UNCLASSIFIED ITEMS

Carved, Knobbed Bone Object

This intriguing object (catalogue number 87-28-11)
is illustrated in Figure 11. It is broken on both ends,
but is otherwise well preserved. The artifact exhibits
skilled workmanship in its complex carved features.
The fragment is 26.9 mm in length and 16.2 mm at its
greatest width (or height). Taxonomic identification
of the bone is unknown as all diagnostic features are
altered. The functional identification is unknown, and
I know of no comparable artifacts. This specimen was
recovered from Josslyn's Caloosahatchee II context in
association with numerous and varied artifacts and
subsistence remains.

Carved, Twisted Bone Object

Illustrated in Figure 12 (top), this item (catalogue
number A27524) is remarkable in its morphology and
workmanship. The bone is highly modified so that
confident species identification may not be possible.
One of the wrist/ankle elements of a large loggerhead
(Caretta caretta) or green sea turtle (Chelonia mydas
mydas) is so far the best candidate. A considerable
quantity of sea turtle remains were recovered from the
associated midden. The object is complete and well
preserved. The twist in the bone must be based on the
natural morphology of the resource bone. It measures
60.1 mm in length and 24.4 mm at its greatest width.
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5emo
Figure 11. Carved, knobbed bone
object, three views, 87-28-11.

.'
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virginianus. Specifically, the four metapodials (two
metacarpals and two metatarsals) of the deer were

Cut Plastron, Pseudemys sp., Cooter/Slider Turtle

This plastron of a freshwater cooter/slider (cata
logue number A27589) is cut on the bottom and two
sides (Figure 12). The "top" or rounded edge is the
natural margin of the animal's plastron that would
have formed a tight closure with the carapace. The 14
pieces of the artifact were assembled and glued
together. These are old breaks and some differential
preservation can be detected between fragments. The
artifact measures 59.6 mm across the bottom cut and
70.8 mm from top to bottom at its midpoint. One
might interpret the object as representing a step in the
manufacture of plastron rectangles such as the large
collection found at Key Marco (Gilliland 1975:217,
Plate 130). The scute pattern on this object is similar
to the Key Marco examples. The cuts on the two sides
of the artifact, however, flare outward instead of form
ing right angles to the bottom. The cut plastron is from
Josslyn, one of the few artifacts to be recovered from
Josslyn's earlier Caloosahatchee I period.

perforatedl Worked Mammal Long Bone

Presumably made from deer bone, this specimen
(catalogue number 87-28-4) (Figure 12) is a split sec
tion oflong bone that has had its edges and at least one
end (the other is missing) worked smooth. The artifact
is not complete (65.2 mm length) and is broken into
two pieces and mended. Two holes, 5.5 mm in
diameter, are drilled through the bone 8.3 mm apart.
Numerous parallel markings are observed over the
surfaces. The object is of unknown use. It is from the
Caloosahatchee III period at Josslyn Island. A similar
artifact appears in Bullen's report on the Paulson Point
site in Sarasota County (1971:Figure 9j).

Miscellaneous Worked Bone
One item (catalogue number 87-28-3) is a small frag

ment of a worked mammal long bone. Another
(catalogue number 87-28-4) is a small fragment of cut
turtle (unidentified) bone. These two artifacts are
from Caloosahatchee III strata at Josslyn. A third ar
tifact (catalogue number 87-28-11) is a fragment of an
alligator (Alligator mississippiensis) mandible that ex
hibits a score along the length (75.1 mm) of the frag
ment. Two pieces from Cash Mound (both numbered
88-1-10) are small fragments of unclassified worked
bone, probably of deer.

Its surfaces are all beautifully smoothed, even where
cancellous material appears. The functional iden
tification of the artifact is unknown and moreover,
nothing even remotely similar to it is known in the
literature (at least to this author). The carved object is
from Buck Key dated to Caloosahatchee III.

CULTURAL PATTERNS o em 5

Patterns of Material

As is typical of south Florida sites, the majority of
bone artifacts in the present collection were manufac
tured from bone of the white-tailed deer, Odocoileus

Figure 12. Top, carved, twisted bone object,
A27524; center, cut plastron, Pseudemys sp.,
A27589; bottom, perforated, worked mammal long
bone, 87-28-4.
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consistently selected as the primary resource material
for points and pins. Included in the collection are
specimens of debitage, namely the cut proximal and
distal ends of the metapodials. In two unusual cases,
the deer radius was used to form a rough dagger-like
implement.

Non-marine turtle bone (Pseudemys sp.) is the
second most commonly used material, indicating its
importance. Turtle carapaces and plastrons provided
the necessary flat bones for the production of net-mesh
gauges. One pin was formed from a raccoon (Procyon
lotor) ulna, the only example of raccoon use in the
collection. One mandible fragment of an alligator (Al
ligator mississippiensis) was scored for an unknown
purpose.

Although the sample is small, these artifacts
demonstrate the importance of non-marine animal
bones as raw material for the production of everyday
technological needs despite the unimportance of these
same animals from a dietary perspective (Chapter 8,
this volume). The less frequently used marine bone in
the collection includes stingray (Dasyatis sp.) spines,
shark (Galeocerdo cuvieri, Carcharhinus leucas/Cachar
hinus obscurus, Carcharodon megalodon) teeth, loon
(Gavia immer) humeri, and possibly a sea turtle car
Pill/tarsal (tentative identification for catalogue num
ber A27524). Vertebrate fossil materials were found at
Josslyn Island and Cash Mound.

Luer (1989:117-118) suggests that evidence might be
found for an interior/coastal tribute and exchange
network in the material use patterns of deer, fish, and
turtle bones. The sample of deer remains for the ex
cavations reported in this volume is too small for
determination of elemental distribution, a study that
might address a trade hypothesis. Essentially no
freshwater fish species are included in the zooar
chaeological samples (Chapter 8, this volume).

The presence of non-marine turtle remains is notable
for Josslyn Island (Chapter 8, this volume) because the
same species represented there were all abundant and
intensively exploited in the prehistoric Okeechobee
Basin (Hale 1984:175) suggesting a possible connec
tion. Alternatively, Josslyn's "center court" at one time
may have provided a freshwater habitat (groundwater
runoff and seepage) for those turtles. Additionally,
the turtles may have been captured on nearby Pine
Island.

Patterns of Spatial and Temporal Variation

Meaningful patterns of spatial and temporal varia
tion of bone artifacts within sites, between sites, and
between areas of south Florida cannot be substan
tiated on the basis of limited collections from Josslyn
Island, Buck Key, and Cash Mound. Patterns of varia
tion based on small samples may reflect nothing more
than the sampling itself. The following summary com
ments and hypotheses, then, must be tempered with
acknowledgment of this situation.

The spatial contexts, in environmental terms, of
Josslyn Island, Buck Key, and Cash Mound are

241

described in detail in Chapter 8 of this volume and will
not be repeated here. In summarizing the temporal
contexts of the artifacts described in this chapter, the
radiocarbon dates referred to are tabulated in Chapter
2 of this volume. The temporal divisions follow
Widmer's (1988:83-87) and Cordell's (Chapter 4, this
volume) ceramic sequences. Also, Appendix A lists
artifacts by site and provenience.

Test excavation of Josslyn's deeply stratified de
posits produced the earliest dates, 240-67 B.C. and
324-53 B.C., for the combined Josslyn, Buck Key, and
Cash Mound bone artifact collection. Only two bone
artifacts came from these Caloosahatchee I (500 B.C. to
A.D. 650) contexts. One bone point fragment and one
cut turtle (Pseudemys sp.) plastron came from dense
shell midden proveniences A-1-22 and A-1-32, respec
tively. The A-I excavation unit consisted of only a 50
em x 50 em area (Chapter 2, this volume).

A small test excavation on the beach at Cash Mound
produced no bone artifacts, but radiocarbon dates
range from A.D. 67 to A.D. 806 (Chapter 2, this
volume). The Cyzewski-Kemp-Edic surface collec
tion, including the 19 bone artifacts described in this
chapter, probably relate to the Caloosahatchee I time
frame.

Caloosahatchee II (A.D. 650 to 1200) is represented
by the Josslyn collection beginning with a radiocarbon
date of A.D. 801-978 (A-1-l3). Associated proveni
ences include A-I, levels 6 through at least 13 and A-2,
levels 5 through 8 (excavation of A-2 ended here). In
A-2, bone artifacts concentrated in levels 5 through 8,
correlating with the presence of Belle Glade Red
ceramic sherds (Chapter 4, this volume). The bone
artifacts-including points, pins, "daggers," shark's
teeth, beads and beadwork, and net-mesh gauges
were associated with abundant subsistence remains, a
large stone anchor/weight, numerous Noetia ponderosa
net weights, shell columella sinkers, and other shell
implements (Chapter 2, this volume).

Josslyn and Buck Key both have Caloosahatchee III
(A.D. 1200 to 1350) midden deposits. The upper few
levels of Josslyn's A-I and A-2 excavations date to at
least A.D. 1200. Buck Key's three bone artifacts are
from ca. A.D. 1267-1334 and A.D. 1306-1439 contexts.
Perhaps due to a great disparity of sampling, no sig
nificant differences in bone artifacts can be detected
between Caloosahatchee I, II, and III time periods.

The bone points in the Josslyn and Cash collections
appear similar to those of the Granada site
(Richardson and PohI1985:115, Plates 25, 26), the Belle
Glade site (Willey 1949:39-40, Plate 7), Upper
Matecumbe Key (Goggin and Sommer 1949:50-51;
Plate 4), and the Everglades (National Park) (Goggin
1950:242-243). The Fort Center collection (Steinen
1982:71,87-89,95) shows some substantial differences
in terms of morphology, use-wear, and hafting pat
tern, but at least a portion of the Fort Center bone
points (curated at the Florida Museum of Natural His
tory) resemble points from other south Florida sites.
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These areas have in common the exploitation of both
aquatic and terrestrial animals.

The Key Marco collection (Cushing 1897; Gilliland
1975) is missing a component of single-pointed and
bi-pointed bone points on the scale of these other sites.
A survey of Cushing's Key Marco materials at the
Florida Museum of Natural History, the National
Museum of Natural History, and the University Mus
eum (University of Pennsylvania) by the author
surprisingly resulted in no additional specimens. One
might argue that Cushing overlooked small bone
points, but I doubt this. Rather, I hypothesize that
environmental differences between the Marco Island,
Caloosahatchee, and southeastern Florida coastal
areas may explain the variation seen in fishing tech
nologies (e.g., bone points). Instead of producing
small, pointed fishhooks and complementary small
line weights/shanks adapted for shallow water en
vironments (as in the Caloosahatchee and Miami
areas), perhaps the people of Marco Island and islands
to the south produced large bone points, many of
which were barbed (Gilliland 1975:Plate 125, 129), and
complementary large line weights/ shanks (Gilliland
1975:Plate 111, 133; Moore 1900:370), both adapted for
relatively deeper and swifter water environments
(more characteristic of the Ten Thousand Islands
area).

Another subsistence-related artifact, the net-mesh
gauge, also has potential for investigating spatial and
temporal variability in south Florida. The largest
gauges known are of large gill net size and are from
the Key Marco site (Walker 1991). These are made
from wood, surely the only material large and flat
enough to produce proper gauges for the manufacture
of gill nets with large mesh. Large gauges, then,
would be missing from sites where wet-preservation
does not occur. Smaller specimens of shell or bone are
known from the Key Marco site (Gilliland 1975:201
202, Plate 119D-E), Belle Glade site (Willey 1949:51,
Plate 12-0), Upper Matecumbe Key (Goggin and Som
mer 1949:53, Plate 4K), Goodland site (Moore
1900:Figs. 12-14), and possibly the Granada site (Grif
fin 1985:Plate 6E, F).

CONCLUSIONS

Clearly, a study based on a small sample size such
as has been presented here can represent only a limited
contribution to the knowledge of bone artifacts for the
Caloosahatchee area. Perceived intersite variation
through time may actually reflect environmental spa
tial variation whereas intrasite variation through time
may reflect paleoenvironmental change or just change
in site use. I have ventured, however, to offer some
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hypotheses for potential research concerning the bone
artifacts of south Florida. Ongoing excavations on the
southwestern coast will provide data to test these
hypotheses.

As sample sizes increase, eventually we will out
grow our need to use descriptive typologies based on
resource material. A review of south Florida artifact
typologies reveals considerable variation in terms of
organization, as Griffin has also noted (1988:91). All
but Goggin's unpublished manuscript (n.d.) organize
artifacts by material (ceramic, shell, bone, stone) as the
primary division. Goggin (n.d.) attempted to in
tegrate shell, bone, and stone specimens where he
interpreted similar function.

Although I disagree with a number of Goggin's
(n.d.) functional interpretations, I am confident that
for some artifact categories an integration is necessary
if we are to move ahead. The fishing artifacts, incor
porating bone, shell, stone, and wood objects, dis
cussed in Chapter 8 (this volume) provide an example.
While typologies based on resource material are con
venient springboards for study, at some point they
become a barrier to furthering research. Thus, the
function of objects may easily be overlooked by ar
chaeologists.

Furthermore, typologies are artificial constructs that
tend to de-emphasize variation within categories, thus
implying unrealistic, static systems. Multiple use and
recycling of broken implements illustrate the dyna
mism that might be involved. With the increase of
sample sizes for south Florida and a broader use of
comparative ethnographic/archaeological examples
(Le., beyond the Southeast), we can recognize more
meaningful categories of artifacts. This recognition
should allow the formulation and testing of ap
propriate hypotheses concerning artifact spatial and
temporal variation of these artifacts.
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APPENDIX A. BONE ARTIFACT INVENTORY BY SITE AND PROVENIENCE

Provenience Catalogue No. Quantity Description

JOSSLYN ISLAND (8LL32)

A-I-6 A27579 I Small, Articular-headed pin, Procyon lotor (Figure 3).

A-I-9 A27582 I Hi-pointed bone point, symmetrical, cr. Odocoileus virginianus (Figure 2).

I T-shaped pin, cr. Odocoileus virginianus (Figure 3).

A-I-9 89-8-18 I Expanded head pin, cr. Odocoileus virginianus (Figure 3).

A-I-IO 89-8-9 I Single-pointed bone point, rounded base, Dasyatis sp. spine (Figure I).

A-I-13 A27585 I Hollow-shafted, pointed implement, unidentified mammal (Figure 6).

A-I-22 A27588 I Pointed bone fragment, cr. Odocoileus virginianus.

A-I-32 A27589 I Cut Plastron, Pseudemys sp. (Figure 12).

A-2-1 87-28-3 I Miscellaneous worked bone fragment, unidentified mammal.

A-2-2 87-28-4 2 Hi-pointed bone point, symmetrical, cr. Odocoileus virginianus (Figure 2).

2 Pointed bone fragments, cf. Odocoileus virginianus.

I Dagger, distal radius, Odocoileus virginianus (Figure 7).

I Perforated, worked mammal long bone, d. Odocoileus virginianus (Figure 12).

I Miscellaneous worked bone fragment, unidentified turtle.

A-2-3 87-28-5 I Single-pointed bone point fragment, rounded base, Dasyatis sp. spine (Figure I).

I Single-pointed bone point fragment, squared base, cf. Odocoileus virginianus
(Figure I).

I Spike-topped pin head fragment, d. Odocoileus virginianus (Figure 3).

I Dagger, distal radius, Odocoileus virginianus (Figure 7).

A-2-4 87-28-10 I Single-pointed bone point fragment, rounded base, cr. Odocoileus virginianus
(Figure I).

2 Single-pointed bone point fragment, squared base, d. Odocoileus virginianus
(Figure I).

I Hi-pointed bone point, symmetrical, cr. Odocoileus virginianus (Figure 2).

2 Midsection bone fragments, cr. Odocoileus virginianus.

I Peg-topped pin head fragment, cr. Odocoileus virginianus (Figure 3).

I Fossilized shark's tooth, Carcharodon megalodon (Figure 8).

I Tubular bead, unidentified animal bone (Figure 9).

A-2-5 87-28-11 I Single-pointed bone point, rounded base, cf. Odocoileus virginianus (Figure I).

I Midsection bone fragment, cr. Odocoileus virginianus.

I Pointed bone fragment, d. Odocoileus virginianus.

I Net-mesh gauge, 30 mm, Pseudemys sp. (FigurelO).

I Carved, knobbed bone object, unclassified (Figure 11).

I Miscellaneous worked bone fragment, Alligator mississippiensis.

A-2-6 87-28-12 I Single-pointed bone point, squared base, cr. Odocoileus virginianus (Figure I).

I Hi-pointed bone point, asymmetrical, d. Odocoileus virginianus (Figure 2).

2 Pointed bone fragments, d. Odocoileus virginianus.

A-2-6/1 87-28-13 I Single-pointed bone point fragment, squared base, d. Odocoileus virginianus
(Figure I).

I Pointed bone fragment, cf. Odocoileus virginianus.
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Appendix A. Bone Artifact Inventory by Site and Provenience, continued.

Provenience Catalogue No. Quantity Description

A-2-6-1 87-28-14 1 Single-pointed bone point fragment, rounded base, Dasyatis sp. spine (Figure 1).

2 Pointed bone fragments, cf. Odocoileus virginianus.

1 Drilled shark's tooth, Caleocerdo cuvieri (Figure 8).

1 Disc-shaped bead, fossilized bone (Figure 9).

A-2-7 87-28-15 2 Single-pointed bone point, squared base, cf. Odocoileus virginianus (Figure 1).

1 Bi-pointed bone point, symmetrical, cf. Odocoileus virginianus (Figure 2).

1 Midsection bone fragment, cf. Odocoileus virginianus.

5 Pointed bone fragments, cf. Odocoileus virginianus.

1 Expanded head pin fragment, cf. Odocoileus virginianus (Figure 3).

1 Fossilized shark's tooth, unidentified (Figure 8).

3 Tubular beadwork, humerus, Cavia immer (Figure 9).

1 Net-mesh gauge, 18 mm, unidentified turtle (Figure 10).

A-2-7-1 87-28-18 1 Pointed bone fragment, cf. Odocoileus virginianus.

A-2-8-1 87-28-19 1 Edge-worn shark's tooth, Caleocerdo cuvieri (Figure 8).

1 Pointed bone fragment, cf. Odocoileus virginianus.

Lost provenience 1 Midsection bone fragment, cf. Odocoileus virginianus.

BUCK KEY SHELL MIDDEN (8LL722)

B-1-3 A27517 1 Expanded head, engraved pin, tip broken (Figure 3).

B-I-5-1/1 A27524 1 Carved, twisted bone object, undecorated (Figure 12).

B-2-8 A27555 1 Tubular, waisted bone bead, unidentified animal (Figure 9).

CASH MOUND (8CH38)

Surface 88-1-1 1 Single-pointed bone point, rounded base, cf. Odocoileus virginianus (Figure 1).

Surface 88-1-1 1 Single-pointed bone point, rounded base, Dasyatidae, spine fragment (Figure 1).

Surface 88-1-1 2 Bi-pointed bone point, symmetrical, cf. Odocoileus virginianus (Figure 2).

Surface 88-1-1 2 Bone point, midsections and pointed fragments, cf. Odocoileus virginianus.

Surface 88-1-1 1 Hollow-shafted, pointed implement (Figure 6).

Surface 88-1-6 1 Point/pin debitage, proximal metacarpal, Odocoileus virginianus (Figure 5).

Surface 88-1-6 1 Point/pin debitage, distal metapodial, Odocoileus virginianus (Figure 5).

Surface 88-1-10 1 Drilled shark's tooth, cf. Carcharhinus leucasfobscurus (Figure 8).

Surface 88-1-10 2 Miscellaneous worked bone fragments.

Surface 88-1-14 1 Point/pin debitage, proximal metatarsal, Odocoileus virginianus (Figure 5).

Surface 88-1-22 1 Point/pin debitage, proximal metapodial, Odocoileus virginianus.

Surface 88-1-26 1 Point/pin debitage, distal metapodial, Odocoileus virginianus (Figure 5).

Surface 88-1-26 1 Net-mesh gauge, 35 mm, fossilized mammal bone (Figure 10).

Surface 91-57-1 1 Point/pin debitage, proximal metapodial, Odocoileus virginianus.

Surface 91-57-1 2 Point/pin debitage, distal metapodial, Odocoileus virginianus.
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Calendars of the Coast: Seasonal Growth Increment
Patterns in Shells of Modern and Archaeological
Southern Quahogs, Mercenaria campechiensis, from
Charlotte Harbor, Florida

Irvy R. Quitmyer and Douglas s. Jones

That while the shell deposits of the southwestern coast of
Florida are ofgreat interest as monuments of the aborigines,
their contents offer little reward to the investigator.
- Clarence B. Moore (1905:304)

INTRODUCTION

The shell middens that dot the landscape along the
southeastern coast of the United States represent

a long-term record of human history that spans nearly
6000 years. In the days of C. B. Moore, the potential of
archaeological shell deposits had not been recognized
nor did techniques exist to extract information about
human adaptation to the marine environment.
Recently, methods based in biological and ar
chaeological science have been developed to analyze
the shell, bone, and plant materials contained in shell
middens and provide important information about
people practicing a maritime economy. One tech
nique that has shown promise in determining seasonal
occupation patterns at archaeological sites is the study
of molluscan shell growth (e.g., Claassen 1986; Clark
1979; Deith 1983, 1986; Koike 1980; Miller 1980;
O'Brien and Peter 1983; Quitmyer et a1. 1985,1986).

Studies of growth increments in the shells of modern
bivalves show them to be accurate recorders of the
animal's life history (Dodd and Stanton 1981:189-221;
Peterson et a1. 1985; Rhoads and Lutz 1980). In addi
tion to ontogenetic information, chemical and
microstructural variation within their shells can also
record change in the aquatic environment, much like
tree-rings record annual events in the terrestrial
biotope (Baillie 1982; Jones 1983). The southern
quahog, Mercenaria campechiensis, is a common com
ponent of southwest Florida shell middens and repre
sents one such chronometer of environmental change.

Quahog shells grow by accretion along the shell
margin and periodically form an alternating pattern of
light and dark increments. These increments repre
sent changes in shell chemistry, microstructure, and
growth rate that are associated with seasonal environ
mental cycles throughout the year (Baker 1964; Claas-
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sen 1986; Clark 1979:165; Kennish 1980; Peterson et a1.
1985; Quitmyer et a1. 1985, 1986). It is the primary
purpose of this research to construct a chronological
profile of these changes in the shells of living
specimens and compare the results with shells of
quahog excavated from archaeological contexts. In so
doing, this study should provide further documenta
tion that Mercenaria campechiensis forms annual shell
growth increments much like the northern quahog
Mercenaria mercenaria (e.g., Clark 1979; Kennish 1980;
Fritz and Haven 1983; Peterson et a1. 1985; Quitmyer
et a1. 1985, 1986). These data may then be used to
estimate season of quahog harvest, which is an impor
tant first step in the eventual assessment of season of
site occupation (often referred to in the archaeological
literature as seasonality or paleoseasonality).

Differences in the rate of molluscan shell growth
have been documented among populations living in
dissimilar habitats (e.g., Jones et a1. 1978; Rhoads and
Pannella 1970; Walker and Tenore 1984). For example,
Mercenaria living in muddy substrates grow at slower
rates than individuals living in sandy substrates
(Rhoads and Pannella 1970; Walker and Rawson 1985;
Walker and Tenore 1984). A secondary goal of this
project involved the determination of age and growth
ra te characteristics for both the modern and ar
chaeological populations which were sampled.
Reconstructions of such life history information may
help to assess the condition of modern and ar
chaeological quahog beds.

METHODS AND MATERIALS

In order to correlate the annual cycle of shell growth
increment formation with the seasons of the year, a
longitudinal study of living southern quahog from the
Charlotte Harbor Estuarine System was undertaken.
An average of 66 live quahogs were collected each
month for a one-year period (March 1986-February
1987) from two localities: Bokeelia (n = 367) and Cat
fish Creek (n = 420). Shells of individuals living in
these two different habitats were then used to deter-
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View of leM-hand valve

Figure 2. The position of the radial cut made to
expose the internal growth increments.

View of radial cross-section

Umbo

A

Environmental Measurements

Measurements of air temperature (DC), water
temperature (DC), substrate temperature (DC), salinity
(%0), and dissolved oxygen (oAlo ) were recorded at
both study areas on the day of collection. These obser
vations represent a single point in time at each study
area and do not reflect the average over a 24 hour
period. The value of these measurements is in their
representation of broad scale environmental changes
that take place through the seasons.

easily found. As an informal measure of this observa
tion we recorded the number of people (n = 25) in our
collecting party and the time it took to collect the 180
specimens during six collecting trips. At Bokeelia it
took 16.2 hours to collect the 180 specimens, while at
Catfish Creek the same number of specimens were
collected in 8.6 hours.

Age and Growth Rate Determination

Many bivalve species are known to exhibit "growth
rings" on the external surface of their shells, and the
quahogs collected during this study are no different
(Figure 2). However, the external growth ring pat
terns do not always correlate with the annual cycle of
microstructural change observed in shell cross-sec
tions, and may not be related to the seasonal cycle
(Claassen 1982:151; Jones et a1. 1978:63-64; Kennish
1980:269). Often external growth rings result from
short-term, aperiodic phenomena such as storms
(Kennish 1980). The "false rings" produced under
such conditions obfuscate the shell growth record and
dictate the necessity of examining the internal shell
record. The most accurate method of observing inter
nal shell growth features is to cross-section radially
along the greatest growth axis, from the umbo to the
ventral margin (Figure 2). This is best accomplished

Harbor

Charlotte

10mi

1 Catfish Creek
2 Bokeelia

mine timing and periodicity of incremental growth,
rate of growth, and to identify differences in growth
patterns that may exist as a function of habitat.

Collection Sites:

Mexico

Figure 1. The two study areas sampled, Charlotte
Harbor, Florida (1 =Catfish Creek; 2 =Bokeelia).

10 ki••

of

Gulf

Modern Study Areas

The Catfish Creek study area is located in a shallow
bay that has formed at the mouth of Catfish Creek in
the northern part of Charlotte Harbor (Figure 1).
Quahogs are numerous at this location and it is a
favorite spot for local clam harvesters. The substrate
is sandy, lightly covered with mud, and marine grass
es are abundant. Specimens were collected by "tread
ing"l in areas where water covers the substrate
throughout the tidal cycle.

The Bokeelia study area is located in the southern
part of Charlotte Harbor, near the north end of Pine
Island (Figure 1). Long-time island residents report
that this location was once a good spot to collect
quahogs, but over time a sand bar has formed and the
density of quahogs has declined (Robert Knight, per
sonal communication 1986). The substrate grades
from a white, hard-packed sand bar to a surrounding
area of thick mud that supports some sea grasses.
Collections, out of necessity, were made from places
where the substrate was covered by very shallow
water or exposed at low tide.

It was noted in the field that it took longer to collect
our monthly quahog sample at Bokeelia (minimum n
= 30) than at Catfish Creek where quahogs were more
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with a high speed, water-cooled, lapidary saw
equipped with thin diamond-impregnated blade. The
cross-sectioned surface of the valve can be examined
microscopically (lOx or 20x) or with the unaided eye.

Once the shell is cross-sectioned, alternating dark
(translucent) and light (opaque) increments are ex
posed (Figure 3). The combination of one opaque and
one translucent increment represents one annual cycle
of growth in Mercenaria (e.g., Kennish 1980; Peterson
et al. 1985). Hence, a count of the number of trans
lucent increments along the growth axis (Figure 3)
provides the age of the animal.

The size versus age history was reconstructed by
measuring the shell height (mm) achieved at each
successive annual growth increment in the shell cross
sections of 100 quahogs collected from each study area
(Figure 3). Similarly, smaller sets of archaeological
specimens were used from Josslyn Island (n = 31) and
Useppa Island (n=8). Fowler Max-Cal electronic digi
tal calipers, connected to a Zenith 181 computer, using
Incall.5 software (Russo 1986), were used to make the
shell height measurements to the nearest hundredth of
a millimeter. Descriptive statistics were obtained by
importing the Incal text files to Lotus 1-2-3 (2.01)
spreadsheet software.

A von Bertalanffy growth function,

H(t) = Hoo {1 - exp{-K[t - to]}}

was fitted to the annual mean of the measured shell
height, using nonlinear least squares regression
employing Marquardt's Algorithm (Saila et al. 1988;
von Bertalanffy 1938) where H 00= the theoretical max
imum shell height (mm) at infinity, to = the theoretical
size of the organism at time zero, and K = the theoreti
cal growth constant. The von Bertalanffy growth func-
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tion provides the ideal relationship of growth
achieved at a given age throughout ontogeny.

Modern Seasonal Growth Profile

Temporal control of the alternating translucent and
opaque growth increments was established by
evaluating the increments found in the cross-sections
of modern quahogs using a convenient six-part sub
division of the annual shell growth cycle (Figure 4),
(Jones 1980; Quitmyer et al. 1985). Each subdivision is
referred to as a growth phase. The formation of the
translucent growth increment was divided into three
growth phases: (a) Translucent 1 (Tl)-translucent
growth just starting; (b) Translucent 2 (T2)-trans
lucent increment approximately half the size of the
previous year's translucent increment; (c) Translucent
3 (T3)-translucent growth is equal to or greater than
the previous translucent increment. The formation of
the opaque growth increment was similarly divided
into three growth phases: (a) Opaque 1 (Ol)-opaque
growth just starting; (b) Opaque 2 (02)-opaque incre
ment approximately half the size of the previous
year's opaque increment; (c) Opaque 3 (03)-incre
ment nearly completed, almost equal in size to the
previous year's opaque growth.

Two important points about the apparently equal
division of the growth increments (growth phases)
should be made at this time. First, the use of growth
phases for temporal control is not meant to imply that
growth is a linear process through ontogeny. Growth
rate is exponential throughout life and highly seasonal
in nature. Furthermore, there is some individual
variation among quahogs living in the same bed as
well as in different habitats.

Umbo

Outer shell layer

Middle shell layer-------J

Inner shell layer-------'

Ventral
margin

5 em
Figure 3. The intemal translucent (dark) and opaque (light) growth increments and the position of the
measurement of shell height attained annually.
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Figure 4. The six-part subdivision used for temporal control of annual incremental shell growth.

Radial Cross-Section
Growth Phase

T-t

Translucent increment forming
on the marginal edges

T-2

Translucent increment one-half
complete

T-3

Translucent increment complete

0-1

Opaque increment forming on
the marginal edges

Hinge-Plate Margin Ventral Margin

0-2

Opaque increment one-half
complete

0-3

Opaque increment complete
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Second, the practice of comparing the most recent
growth increment with the previous annual growth
increment is a concern. Throughout the course of on
togeny, the annual growth increments become
progressively smaller, especially during the initial
years of life (Figure 3); thus there exists a chance of not
assigning the proper growth phase for young in
dividuals. In this study our categorization considers
the previous growth of the individual quahog, as well
as the incremental growth of all individuals in the
one-year sample.

The frequency (percentage) of individuals in the
various phases of incremental growth establishes a
pattern, or profile that can be presented monthly,
seasonally, and yearly. It is this growth frequency
profile of the living quahog population that is used to
estimate the aboriginal harvest period (paleoseason)
of quahogs excavated from archaeological contexts.

Archaeological Context

Determination of seasonal quahog exploitation pat
terns for archaeological sites in Charlotte Harbor is
limited at this stage of our research because intensive
archaeological investigation has not been completed.
A suitable number of archaeological quahogs that
could be used for estimates of seasonal harvest were
recovered from test excavations at Josslyn Island
(8LL32), however. A second and smaller sample ex
cavated from Useppa Island (8LL51) provides some
additional information. Quahogs were identified
from other sites tested in this research (Walker, this
volume), but sample sizes were not large enough to be
used with any confidence. The archaeological
specimens were prepared and analyzed in accordance
with the methods outlined earlier in this section for the
living specimens.

Josslyn Island (8LL32). Quahogs (n= 159) excavated
from Test Pit A-2 (Levels A-2-1, A-2-2, A-2-3, A-2-4,
A-2-5, A-2-6, A-2-7) were used in this analysis. The
left valves (n = 133, 84%) were the most numerous;
therefore, they were sectioned and analyzed.

Test Pit A-2 (2 x 3 m) was excavated from around
Feature A-2-6-1. The feature has two dates: A.D. 819
996 (accelerator date on charcoal) and A.D. 961-1054
from shell excavated from near the bottom of the fea
ture. The upper levels of Test Pit A-2 contained St.
Johns Check Stamped ceramics which indicates that
these levels postdate A.D. 1200 (Marquardt, Chapter
2, this volume). Marquardt (personal communication,
1988) suggests tha t the lower levels of the test pit could
be as old as A.D. 800, but no earlier. Feature A-2-6-1
seems to have functioned as a trash pit in which ash,
fish, mollusk and other refuse were dumped. Test Pit
A-2 contained ceramics and a higher than usual num
ber of bone points that are believed to be associated
with fishing activities (Marquardt, Chapter 2, this
volume).

Useppa Island Collier Inn site (8LL51). Quahogs (n =
23) were excavated from Test pits A-I, A-2, A-3 (l xl
m), and A-4 (50 x 50 cm). These archaeological test pits
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are poorly dated, but the ceramics and a single stone
projectile point excavated from the upper levels indi
cate a tentative date of A.D. 100-900 (William Mar
quardt, personal communication, 1988). The left
valves (n = 15, 65%) were again the most numerous
and selected for analysis. The sample size was too
small for the reconstruction of size versus age relation
ship.

RESULTS

Growth Frequency Profiles of Living Quahogs

Growth frequency profiles for the shells of quahogs
collected from Catfish Creek and Bokeelia have been
constructed for each month, each season, and summed
for the entire year. A growth frequency profile is
constructed by determining the percentage (frequen
cy) of individuals in each of the six growth phases and
presenting the results in the form of histograms. Each
level of analysis (month, season, year) provides data
important for interpreting seasonal quahog harvest
patterns. The level at which archaeological
paleoseasons can be confidently assessed using the
model of modern growth frequency profiles rests on
the amount of variability that exists within the month
ly and seasonal profiles as well as between years and
habitats.

Through the course of this study 368 living quahogs
were collected from the Bokeelia study area. The
growth phases of 140 (38%) individuals could be deter
mined. At Catfish Creek, 412 quahogs were sampled
and the growth phases of 259 (63%) individuals were
readable.

Monthly Growth Frequency Profiles. Figure 5 shows
the growth frequency profiles of the specimens col
lected each month from the Bokeelia and Catfish Creek
study areas. In December, January, and February
there is a predominance of T3 growth phase, and to a
lesser extent T2 and 01 growth phases are present,
albeit in low frequency. By March, the frequency of
T3 growth phase starts to diminish with the emergence
of 01 and 02 growth phases forming in the quahog
shells. The importance of T3 growth phase declines
with the increased frequency of 01, 02, and 03
growth phases during April. The pattern of opaque
growth continues into May, yet there is are-emergence
of T2 and T3 growth phases. In June, there is a decline
in the frequencies of all opaque growth phases, while
II, T2, and T3 growth phases dominate the growth
frequency profiles. The opaque growth phases are
nearly gone by July, and all three phases of the trans
lucent growth increment are strongly represented, in
particular II. This pattern is further seen in the
August and September growth frequency profiles
where T1 growth phase gives way to greater amounts
of T2 and T3 incremental shell formation. It is by
October that II growth phase disappears from the
growth frequency profiles and T2 and T3 growth
phases dominate. Notably, T3 growth phase becomes
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Figure 5. Monthly growth frequency profiles comparing the quahog samples collected from the Bokeelia and
Catfish Creek study areas.

dominant in October, and it strongly increases in im
portance into November.

Seasonal Growth Frequency Profiles. When the
monthly growth frequency profiles are combined by
season and then compared, much less variability be
tween the two study areas is observed (Figure 6). The
seasonal cycle of growth increment formation is seen
to proceed in the following manner. Winter quarter
(December through February): T3 growth phase
dominates the growth frequency profiles of both study
areas with low frequencies of T2 and 01. Growth

phases Tl, 02, and 03 are not present in the winter
growth profiles. Spring quarter (March through
May): the frequency of T3 growth phase is lower than
the previous (winter) season, and a greater frequency
of all opaque phases is observed than at any other time
of the year. Summer quarter (June through August):
the growth profiles may be characterized by the strong
presence of all phases of translucent growth with Tl
being more apparent during this season. Opaque
phases are present, but in low frequency. Fall quarter
(September through November): Tl growth phase is
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Figure 5. Monthly growth frequency profiles comparing the quahog samples collected from the Bokeelia and
Catfish Creek study areas, continued.

much diminished from the previous season (summer),
and there is a marked increase in T2 and T3 phases.
Opaque growth phases, with the exception of 01
(1.8%) at Catfish Creek, are absent from the growth
profiles.

One-Year Growth Frequency Profile. When all of the
observed growth phases for the 12 month collection
period are combined into a single growth frequency
profile, the amount of variability between the two
study areas is minimal (Figure 7). Translucent growth
phases, in particular T3, dominate the growth frequen-

cy profile (Figure 7). Opaque growth is low in fre
quency, apparently reflecting a shorter time of forma
tion through the year than the translucent phases.

Growth History of Living Quahogs

The average growth curves (mean shell height ver
sus age) are based upon 100 southern quahogs from
both study areas (Table 1 and Figure 8). The mean
shell height attained at age one by the Bokeelia
quahogs was 35.6 mm, s=8.5 mm. By age 20 the
sample contains a single individual that had reached
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a shell height of 93.8 mm. Quahogs collected from
Catfish Creek attained a mean shell height of 36.8 mm,
s =9.5, at age one. By age 15 a single individual had
reached a shell height of 100.7 mm.

The best fit von Bertalanffy growth function predicts
the theoretical shell height at age one of the Bokeelia
quahogs to be 39.6 mm, and they attained a maximum
shell height (H~) of 95.6 mm (Figure 9). Their theoreti
cal growth constant (K) was 0.19. At Catfish Creek the
quahogs reached a predicted theoretical shell height
at age one of 39.4 mm, while their maximum shell
height (H~) was 96.7 mm. The growth constant (K) for
these specimens was 0.33.

Environmental Measurements

Figure 10 presents the environmental measurements
taken over the one-year study period. Air, water, and
substrate temperature from both study areas form a
consistent seasonal pattern throughout the year. The
water temperature was the coldest in February and
March (17°C-16°C), while the warmest temperatures
were recorded between July and September (29°C
30°C).

A seasonal cycle is also recorded in the salinity
values. The lowest values were observed during
March (11.0 0/00), while the highest values were
recorded in May (29.0-30.0 0,..00). Tidal fluctuations,
weather patterns, and location in the harbor combine
to produce secondary complications to the primary
cycle.

Archaeological Quahogs-Josslyn Island (8LL32)

Season of Harvest. Determination of the season of
quahog death could be made for 38% (n=50) of the left
valves cross-sectioned from the sample of 133 left val
ves collected from Josslyn Island, Test Pit A-2. The
growth frequency profile presented in Figure 11
shows that none of the quahogs were in the T1 growth
phase, but 10% were considered T2 and 52% were
categorized as T3. All phases of opaque growth were
observed: 01=16%, 02=8%; 03=14%. For reasons dis
cussed below, this profile suggests a quahog harvest
during late winter-earliest spring.

Growth History of the Archaeological Quahogs. Thir
ty-one archaeological southern quahog shells were
used to reconstruct the growth history of the Josslyn
Island specimens. After the first year of life, the
average shell height attained was 39.6 mm, s=6.0 mm
(Table 2 and Figure 8). By age 17 a single individual
attained a shell height of 103.9 mm.

A best fit von Bertalanffy growth curve applied to
these data (Figure 9) reveals a predicted theoretical
shell height at age one of 38.1 mm, a theoretical maxi
mum shell height (H~) of 108.8 mm, and a growth
constant (K) of 0.27.

Archaeological Quahogs -Useppa Island (8LL51)

Season of Harvest. Determination of season of
death for the Useppa Island quahogs is based on 8
(53%) of the 15 left valves cross-sectioned from the
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general excavation levels of this site (Figure 12). Due
to the small sample size, seasonal estimates from this
sample may not be representative of the shells
deposited in the midden. The sample was void of any
individuals in the T1 phase, but T2 growth phase was
present (25%), as was T3 growth phase (13%). A sub
stantial percentage of individuals were in the opaque
growth phases; 01 = 25%, 02 = 25%, and 03 = 13%.
Such a profile, for reasons discussed below, suggests
the quahogs were harvested during the spring.

Growth History of the Archaeological Quahogs.
Figure 8 presents the relationship of average shell
height versus age for the quahogs excavated from
Useppa. The average shell height (n = 7) at the end of
the first year of life is 30 mm, s = 5.3 and the greatest
shell height (n = 1) is 144 mm. Because of the small
sample size and the dominance of one very large in
dividual after age three, a von Bertalanffy growth
function could not be calculated with confidence.

DISCUSSION

Growth Frequency Profiles and Season of Quahog
Harvest

Monthly collections of southern quahogs, Mer
cenaria campechiensis, from the Bokeelia and Catfish
Creek study areas have helped to document annual
changes in shell microstructure and chemistry that can
be seen in the cross-sections of their valves.

In the radially cross-sectioned shells of Mercenaria,
the microstructure of the opaque increment is more
porous, less tightly packed, and reflects light when
viewed in thin section. This increment is wider than
the translucent growth increment and represents the
period when shell formation is most rapid. The trans
lucent increment is composed of well organized, tight
ly packed aragonitic crystallites that transmit light
when viewed in thin section (Figure 3) (Lutz and
Rhoads 1977; Koike 1986). It is this increment that
marks a slow period of shell growth.

The exact mechanism by which the opaque and
translucent increments form is not well known and the
environmental events that trigger these changes are
not well understood (Dodd and Stanton 1981 :216-217).
Genetic (physiological) and environmental conditions
represent the two elements involved with the peri
odicity of incremental shell formation. Studies of in
cremental growth in the shells of Mercenaria show that
there is little variability in the timing of the appearance
of the shell growth increments among individuals
living in different habitats within the same region
(e.g., Ansell 1968; Peterson et a1. 1985; Quitmyer et a1.
1986). Incremental shell formation is an annual event
that consistently marks the seasons of the year (Peter
son et a1. 1985:676).

The time when the growth increments form in
quahog shells is consistent within a given region, but
it is not universal along the geographic distribution
(Ansell 1968; Peterson et a1. 1985). Mercenaria ranges
from the Gulf of St. Lawrence to the Gulf of Mexico
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Figure 6. Seasonal growth frequency profiles comparing the quahog samples collected from the Bokeelia and
Catfish Creek study areas.
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Figure 7. Annual growth frequency profiles
comparing the quahog samples collected from the
Bokeelia and Catfish Creek study areas.

The majority of the southern quahogs collected from
the Bokeelia and Catfish Creek study areas were form
ing the opaque growth increment (fast growth rate) in
their shells during the spring, March through May
(Figures 5 and 6). This occurred when the water
temperature was between 170 C and 250 C (Figure 13).
Initiation of the translucent growth increment (slow
growth rate) began in the summer when the water
temperature was consistently above 290 C. Formation
of the translucent growth increment in the shells of the
Charlotte Harbor specimens begins somewhat earlier
than in populations of Mercenaria (summerfearly fall)
liVing along the south Georgia, north Florida coasts
(Peterson et al. 1985; Quitmyer et al. 1985,1986).

Even though the periodicity of incremental shell
formation in Mercenaria appears to be consistent
within broad regions of its range (Ansell 1968:375),
unique patterns of shell growth need to be determined
for local populations (Fritz and Haven 1983:697).
Growth frequency profiles constructed with the ar
bitrary six-part subdivision of incremental shell
growth for the quahogs living at Bokeelia and Catfish
Creek establish a model against which archaeological
specimens from sites in the Charlotte Harbor region
can be compared.

Several factors may inhibit or even negate the ability
to interpret, or measure, the periodic growth incre
ments found in some quahog shells. Not all quahog
shells are suitable for study. Aperiodic growth lines
may occur in the shells of some individuals. These
lines may result from storm surges, predator activity,
or other environmental conditions, and can compli
cate interpretations of the growth record (Lutz and
Rhoads 1980:222-223). Through ontogeny the amount
of incremental shell growth exponentially decreases
and approaches zero (Figure 9). As the growth incre
ments become more narrow they reach a point where
they can only be examined under high magnification
and may not always be clear to the viewer. As a
result, only a portion of the quahog shells sampled
during this study could be read: 38% from Bokeelia
and 63% from Catfish Creek. The narrow growth in
crements seen in senile quahogs were the single
greatest cause of the inability to assess the shell growth
increments in the contemporary specimens.

The analysis of the growth frequency profiles con
structed for each month, season, and for the entire year
help to determine at what resolution the timing of
quahog harvest can be confidently estimated. At the
monthly level the growth frequency profiles of a
quahog population can be quite similar during ad
jacent months (e.g., Figure 5, January and February at
Catfish Creek). The growth frequency profiles of
quahogs living in different habitats may also have
similar patterns during adjacent months. For ex
ample, the January growth frequency profile of the
Bokeelia quahog population is similar to the Novem
ber profile at Catfish Creek (Figure 5). Based on these
observations, the time of aboriginal quahog harvest
cannot be confidently separated on a monthly basis.
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(Abbott 1974:523). In the north-central part of its
range the translucent growth increment forms during
the winter (Peterson et al. 1985:671) and represents a
distinct cessation of growth once it is has formed
(Loosanoff 1939). In contrast, populations living in
southern temperate waters form the translucent shell
increment during summer and early fall (Peterson et
al. 1985:671; Quitmyer et al. 1985, 1986). Growth in
these populations is probably continual through the
year (Menzel 1963, 1964; Walker 1985:127, 1984:118),
and therefore the translucent growth increment
reflects a slow growth phenomenon. Water tempera
ture, or factors relating to water temperature, seem to
have the greatest influence on the timing of incremen
tal shell formation (Loosanoff 1939; Ansell 1968:377
378; Kennish 1980; Fritz and Haven 1983; Lutz and
Jablonski 1978). Ansell (1968:377-378) has shown that
the optimum temperature for growth (opaque growth
increment) of M. mercenaria collected from sites along
the coasts of North America and Poole Harbor,
England is 200 C. Growth decreased symmetrically
above and below the optimum growth temperature
and there was no growth at temperatures below 90 C
or above 31 0 C (translucent growth increment).

-~o-
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Table 1. Measured Shell Height (mm) of Modern
Quahogs by Age (years).

Age Number Mean
Standard

Range
Deviation

Bokeelia Study Area

1 100 35.6 8.5 20.5 - 55.1
2 97 50.3 8.7 31.3 - 73.6
3 87 60.5 10.3 34.2 - 94.0
4 77 66.8 11.0 42.4 - 102.7
5 74 70.5 10.3 48.3 - 106.6
6 68 74.0 8.9 55.4 - 91.2
7 52 76.7 8.8 59.8 - 94.2
8 35 77.7 7.5 62.9 - 91.6
9 21 79.1 6.6 67.3 - 90.6

10 18 82.3 6.8 72.2 - 91.9
11 16 85.3 6.3 74.5 - 92.7
12 12 87.1 5.8 75.6 - 93.2
13 10 88.8 5.8 76.2 - 96.6
14 7 91.2 7.2 76.4 - 99.5
15 4 94.9 5.4 87.1 - 101.4
16 4 96.2 5.4 88.8 - 103.1
17 2 95.2 4.3 90.9 - 99.5
18 1 91.7 -
19 1 92.5 -
20 1 93.8 -

Catfish Creek Study Area

1 100 36.8 9.5 16.5 - 59.8
2 99 56.7 8.1 37.8 - 82.1
3 81 70.4 8.6 45.1 - 92.7
4 71 79.3 9.1 51.3 - 102.6
5 40 83.0 9.7 56.4 - 99.9
6 20 84.6 12.2 58.7 - 104.2
7 15 84.5 10.1 61.6 - 103.3
8 13 86.0 8.8 66.1 - 99.5
9 12 88.1 8.1 73.7 - 99.5

10 9 92.2 7.5 79.8 - 101.5
11 9 94.9 7.5 81.4 - 104.4
12 6 96.1 9.6 81.8 - 107.5
13 3 97.7 8.7 88.4 - 109.4
14 1 98.1 -
15 1 100.7 -

Growth frequency profiles constructed for each
season (winter, spring, summer, fall) and for the one
year cycle establish the clearest model against which
the archaeological specimens can be compared
(Figures 6 and 7). Growth frequency profiles of ar
chaeological quahogs that show a pattern similar to
that of the one-year cycle (Figure 7) would indicate
that quahogs were steadily harvested throughout the
year. Patterns deviating from the one-year growth
frequency profile would represent a seasonal harvest
or the uneven collection of quahogs that can be ex
plained by the seasonal growth profiles (Figure 6).
This would be analogous to our monthly collection of
30 quahogs each from the two study areas.

Three factors have to be considered when analyzing
the growth frequency profiles of archaeological
specimens. First, the variability in the timing of in
cremental shell formation observed in the contem
porary specimens (Figure 6) indicates that the sample
sizes for archaeological assemblages have to be suffi
ciently large to account for this natural variability. A
single individual or even a small sample of quahogs
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(modern or archaeological) may not be representative
of the growth frequency profiles of a local population.

Second, interpretation of the season of aboriginal
quahog harvest directly relates to the provenience of
the archaeological specimens. An aboriginal trash pit
that was constructed, filled with garbage, and covered
over in a short period of time may contain quahogs
whose shell growth increments represent a seasonal
event. Quahogs from such a deposit would not neces
sarily indicate that the site was occupied during a
single season. General excavation levels of a shell
midden, on the other hand, are the likely formation of
debris from over a long period of time, perhaps cen
turies. These levels are subject to a variety of vectors
that potentially disperse faunal and botanical
materials over a wide area of the site (Wing and Quit
myer, Chapter 9, this volume). Quahog shells from
such proveniences would reflect the combined collec
tion strategies of people living at a site over time
instead of a single human behavior.

Third, since shellfish are available year-round, mol
lusk collection could represent an activity that might
give way to the exploitation of seasonally abundant,
high biomass resources. Aggregates of mullet (Mugil
spp.) in Charlotte Harbor during the fall are a good
example. In determining season of site occupation,
therefore, one cannot rely on a single indicator.
Samples of quahogs should be analyzed from a variety
of site proveniences (e.g., features and general levels
of the site). The results of such an analysis then have
to be compared to other indicators of season of site
occupation identified in these deposits: for example,
(a) the presence or absence of plant and animal taxa;
(b) the size classes of fishes that use the estuary as a
nursery; (c) the size classes of molluscan species that
are known to live for only a short period of time (e.g.,
Donax spp.); (d) the growth increments of a number of
bivalve species; and (e) the growth increments found
in the otoliths of fishes.

Quahog shells excavated from Josslyn Island and
Useppa Island represent the first assemblage of ar
chaeological specimens that can be compared to the
contemporary model of incremental shell growth in
Charlotte Harbor. The Josslyn Island (8LL32, Test Pit
A-2) sample appears to be sufficiently large to account
for the natural variability seen in the shells of contem
porary specimens. The archaeological growth fre
quency profile (Figure 11) does not resemble the
one-year growth frequency profile of the modern
specimens (Figure 7). This is indicative of a seasonal
period of quahog harvest. The best fit for the season
of harvest of the Josslyn Island quahogs (Test Pit A-2)
is between late winter and earliest spring (Figures 5
and 6). This is when the T1 growth phase is absent
from the growth frequency profile. Most individuals
were at the end of the T3 growth phase, and all opaque
growth phases (01,02 and 03) were forming.

At Useppa Island (8LL51), quahog sample size is
small (n=8) and may not account for the natural
variability seen in the shells of contemporary spec
imens from Charlotte Harbor; therefore these data are
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Figure 8. Average annual measured growth of quahogs collected from the Bokeelia study area, the Catfish Creek
study area, Josslyn Island, and Useppa Island.

presented with caution. The Useppa Island (Figure
12) and modern yearly comparative growth frequency
profiles differ (Figure 7), suggesting a seasonal period
of quahog harvest. A spring harvest period is indi
cated by the low frequency of T2 and T3 growth phases
and tire high frequency of individuals forming the
three phases of opaque growth in their shells (Figures
5 and 6).

The question then arises, do these data indicate that
the Calusa were living at Josslyn and Useppa Islands
only during the late winter and early spring? At this
level of research there are not enough data from a
variety of sites or proveniences to draw conclusions
about strategies of quahog harvest at Charlotte Har
bor. Other indicators of season of site occupation are
also lacking from those proveniences containing the
quahogs used in this analysis.

Age and Growth Rate

Determination of season of quahog harvest is just
one kind of data about human behavior that can be
obtained from the shells of Mercenaria. Another area
of interest is the relationship between age and growth.
Many environmental factors affect the growth rate of
individuals in a quahog population. Among the more

important are: (a) food availability; (b) population
density; and (c) aspects of water quality, such as
temperature, salinity, dissolved oxygen, turbidity,
and pollution.

The growth curves (average shell height vs. age) of
the Bokeelia and Catfish Creek quahog populations
(Table 1 and Figure 8) suggest that the specimens from
each study area reach the same approximate size at age
one. Thereafter, the quahogs from Catfish Creek grow
more rapidly than their counterparts at Bokeelia. This
is evident from the more convex growth curve of the
Catfish Creek sample. Ultimately, the individuals at
both sites reach approximately equal sizes; however,
the Bokeelia population takes longer and on the
average appears to be longer-lived.

The apparent greater longevity of the Bokeelia
population is probably not a real phenomenon. As we
noted above, the Catfish Creek quahogs grow more
rapidly, with shell growth approaching zero sooner
than the Bokeelia specimens. The very narrow incre
ments of the older Catfish Creek specimens could not
be easily measured with hand-held calipers, while
measurements of shell growth increments in a few
senile quahogs from Bokeelia were wide enough to be
included in the analysis.
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Creek environment supports a quahog population
that grows at a faster rate when compared to the
intertidal, sand flat environment of the Bokeelia study
area.

The fitted growth curves of the contemporary qua
hogs serve as a model against which the archaeologi
cal specimens can be compared. Quahogs from
Josslyn Island attain a predicted shell height at age one
that is similar to that calculated for the modern Char
lotte Harbor specimens (Figure 9). The maximum
shell height (H ~= 108.8 mm) of the Josslyn Island
quahogs exceeds the predicted values for both of the
modern populations. Even though the theoretical
growth constant rate of the Josslyn Island quahogs (K
= 0.27) falls between the values calculated for the two
contemporary assemblages, specimens attain a greater
size throughout their lives when compared to both of
the modern populations.

It is hard to determine what the growth histories of
the archaeological quahogs mean in terms of prehis
toric collecting strategies without growth studies from
a greater number of habitats in the Charlotte Harbor
region. The Josslyn Island quahog growth statistics
describe a population whose members attain greater
size (shell height) than the modern quahogs collected
during this study (Table 2 and Figure 8). This could

Figure 9. Von Bertalanffy growth function calculated for quahogs collected from the Bokeelia study area, Catfish
Creek study area, and Josslyn Island.

In some years the average shell height attained is not
as great as in earlier years (Table 1 and Figure 8).
Therefore, the growth curves from both study areas
are not uniformly convex. There are two reasons for
this apparent anomaly. First, the largest quahogs may
not necessarily be the oldest due to individual re
sponse to environmental conditions (Saloman and
Taylor 1969:48; Quitmyer et al. 1985:38). Second, the
sample of 100 quahogs used in the growth analysis
from each study area does not contain individuals of
the same age, thus with the progression of years the
numbers of measured specimens diminish (Table 1).
The older age classes contain fewer specimens, and the
full range of size classes are not represented.

The relationship of shell growth to age is more easily
appreciated by considering von Bertalanffy growth
curves applied to the data (Figure 9). A best fit von
Bertalanffy growth function for each study area il
lustrates the observations made earlier. When the
quahogs from the two sites reach their maximum shell
height (H ~ = maximum shell height), it will be nearly
equal. The most revealing statistic is the growth con
stant (K). At Catfish Creek, specimens grow more
rapidly and approach their maximum size earlier than
their counterparts at Bokeelia. This seems to suggest
that the subtidal, sea grass meadow of the Catfish
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measurements taken at the Bokeelia and Catfish Creek study areas (. =Catfish Creek; + =Bokeelia).

represent the non-random selection of very large
quahogs from beds that contain individuals of greater
size than those observed at the Bokeelia or Catfish
Creek study areas.

A best fit von Bertalanffy growth function was not
calculated for quahogs excavated from Useppa Island.
After age three the sample is dominated by a single
individual that was larger than any measured during
this study. A growth curve constructed with such data
would not represent the average growth of a popula
tion from age 4 to 11, and would be skewed in favor of
the single large individual (Table 2).

CONCLUSIONS

This study confirms a considerable amount of re
search that shows how the periodicity of incremental
shell formation marks the seasons of the year in Mer
cenaria. The arbitrary six-part subdivision of the o
paque and translucent shell growth increments estab
lishes a comparative model (growth frequency pro
files) that can be used to evaluate archaeological as
semblages of quahogs excavated from the Charlotte
Harbor region. This was the primary goal of this
research.
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Figure 11. Growth frequency profile of the quahogs Figure 12. Growth frequency profile of the quahogs
excavated from ]osslyn Island. excavated from Useppa Island.
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Table 2. Measured Shell Height (mm) of
Archaeological Quahogs Versus Age (years).

Age Number Mean
Standard

RangeDeviation

Bokeelia Study Area

1 31 39.6 6.0 29.6 - 49.7
2 26 55.3 5.9 40.2 - 67.4
3 17 66.7 7.2 48.2 - 75.7
4 12 74.7 10.3 52.5 - 88.3
5 9 82.8 14.6 55.8 - 103.1
6 9 88.8 16.7 60.5 - 116.3
7 9 94.0 17.9 64.6 - 126.2
8 9 99.4 18.5 67.5 - 132.5
9 8 102.6 18.5 72.0 - 136.3

10 5 110.7 20.7 76.3 - 139.2
11 3 113.7 24.1 83.0 - 141.8
12 2 103.1 15.8 87.3 - 118.9
13 2 105.0 17.0 88.0 - 122.0
14 2 106.7 16.8 89.8 - 123.5
15 2 109.1 15.3 93.8 - 124.4
16 1 99.7 -
17 1 103.9 -

Catfish Creek Study Area

1 7 30.1 5.3 20.0 - 36.0
2 7 52.1 6.0 41.8 - 59.7
3 5 63.5 7.6 52.4 - 75.0
4 1 61.7 -
5 1 77.9 -
6 1 94.5 -
7 1 107.4 -
8 1 121.9 -
9 1 126.7 -

10 1 135.4 -
11 1 141.4 -

The model of incremental shell growth may be
generally appropriate for southwest Florida, but dis
crete differences between various estuaries have to be

determined. These studies should be based on large
numbers of quahogs, systematically collected from a
variety of habitats, on a monthly basis. This helps to
identify monthly, seasonal, and yearly variations in
incremental shell formation within a given locality.
Consistency in the periodicity of incremental shell
growth between habitats can also be verified. Pre
vious research in more northern latitudes has shown
that the time when the Mercenaria shell growth incre
ments form is consistent between years. This needs to
be verified by a second year study of Mercenaria in the
southwest Florida region.

Monthly growth frequency profiles constructed for
quahogs living at both Charlotte Harbor study areas
form a pattern revealing close similarities between
adjacent months. These similarities indicate that es
timates of archaeological quahog harvest cannot be
accurately determined on a monthly basis or with a
small number of specimens.

Once the monthly growth frequency profiles are
combined, seasonal and yearly patterns become evi
dent. Seasonal growth frequency profiles are distinct
for adjacent seasons. Corresponding seasons and the
one-year growth profiles are similar between the two
study areas. The winter growth frequency profile
shows a greater percentage of T3 growth than at any
other time of the year. A small percentage of T2 and
01 growth phases are present and II, 02 and 03 are
absent from the winter growth frequency profile.
Spring represents the period when quahogs are in
their fast growth cycle. This is evident from the
diminished importance of the T3 growth phase and the
dominance of 01, 02, and 03 growth phases. Forma
tion of the opaque growth increment is short-lived
with the approach of summer. The summer growth
frequency profile has a very low percentage of shells
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Figure 13. Relationship of the period of opaque growth increment formation to the annual temperature cycle at
Charlotte Harbor, measured March 1986 - FebruaI)' 1987. Shaded area of the graph shows the period of maximum
formation of opaque shell growth in Mercenaria from Charlotte Harbor. The dashed vertical lines mark the spring
quarter.
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forming the opaque growth phases and contains a
high percentage of individuals in the Tl, T2, and T3
growth phases. Tl growth phase is at its greatest
annual percentage during the summer quarter and
marks the initiation of the slow growth cycle. The
importance of Tl growth phase diminishes by fall,
while T2 and T3 are at their annual maximum percent
age. The dominance of translucent growth phases, in
particular T3, in the yearly growth frequency profile
further shows that the opaque growth increment is a
short-lived phenomenon in the overall annual growth
cycle.

When the modern cycle of incremental shell growth
is compared to the quahogs excavated from Josslyn
Island, a late winter-earliest spring period of harvest
is suggested for Test Pit A-2. This is identified by the
strong presence of all opaque growth phases and T3
growth phase in the growth frequency profile. A
spring period of quahog harvest is suggested for
specimens excavated from the general levels of the
Useppa Island, Collier Inn Site. The growth frequency
profile contains a very low percentage of T2 and T3
growth phases and a high frequency of all phases of
opaque growth.

Determination of season(s) of site occupation for
Josslyn Island and Useppa Island must await the ex
cavation of large numbers of archaeological quahogs
from a variety of proveniences and the comparison of
these data to other indicators of paleoseason(s). This
will provide the widest range of seasonal activities
represented at the archaeological sites. These repre
sent goals for the next level of research.

A secondary goal of this research has been to assess
the relationship of growth (shell height) to age of the
modern quahogs collected from both study areas. The
best fit von Bertalanffy growth function shows that
both populations attain nearly the same maximum
shell height, but the Catfish Creek quahogs grow at a
faster rate. This indicates that the Catfish Creek
habitat supports a faster-growing quahog population
when compared to the Bokeelia study area. In con
trast, the archaeological specimens from Josslyn Is
land appear to have been collected from a population
that grew at a slightly slower rate than the quahogs
from either Catfish Creek or Bokeelia study areas, but
attained a greater size throughout their lives.

The growth curves constructed for the modern and
archaeological quahog populations seem to confirm
that growth rates and the maximum attained sizes of
quahog populations differ among habitats. Trends in
the relationship between age and growth and habitat
must be established by collecting liVing quahogs from
a variety of sites in the Charlotte Harbor region. These
modern profiles of growth have the potential to be
used as a means of evaluating the status of ar
chaeological quahog beds.
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NOTES

ITreading refers to searching for quahogs with one's
feet.
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The Zooarchaeology of Charlotte Harbor's Prehistoric
Maritime Adaptation: Spatial and Temporal Perspectives

Karen Jo Walker

INTRODUCTION

The Maritime Calusa
~

The center of the world for much of the Calusa\
population in the sixteenth century was southwest \ '

Florida's highly productive Charlotte Harbor es
tuarine system (Figure 1). It was reported in 1564 "that I

the [Calusa] king was held in great reverence by his
subjects and that he made them believe that his sor-

'I

ceries and spells were the reason why the earth I,

brought forth her fruit" (Laudonniere 1975:110). The
quote implies that the continued productivity and
stability of the natural world (Le., Charlotte Harbor)
were integral to the maintenance of the Calusa
parclnlount~u!..h.E!i!Y·

--Environmental productivity and stability may have'
been particularly crucial factors of everyday life for
the culturally complex Calusa and their predecessors
because they did not rely on agricultural products
(Goggin and Sturtevant 1964; Marquardt 1986, 1987,
1988; Widmer 1988). Instead, as indicated by various
Spanish reports and the existence of enormous mid
dens, estuarine/marine foods were the primary sub
sistence focus of these sedentary coastal residents.

The notion that maritime societies such as the
Calusa could develop complex social and political for
mations without the b§lefi! of crop agriculture has
IQ!!g been d_eb~l.ted, especially in the case of coastal
Peru~oseley1975; Moseley and Feldman 1988;
Osborn 1977; Wilson 1981). Prehistoric, non-agricul
tural, complex peoples are indeed associated with
maritime settings in various locales of the world (e.g.,
North American Northwest Coast, southern Califor
nia, coastal Peru, southwest Florida, Norway and
Sweden). This association is increasingly being ac
knowledged by researchers as advances are made in
archaeological method (e.g., use of fine-mesh screens)
and as theoretical biases (e.g., unilinear evolutionist
schemes) are broken down (Moseley and Feldman
1988; Walker 1991). Z~.,(,::

Although Charlotte Harbor is technically an es
tuarine environment rather than one of strictly~
vye,let.s...(i&,_35 OAJ.lLS.alinity), I perceive estuarine adap
tations in prehistory as a specialized type of the
broader maritime cultural pattern (see Yesner 1980:
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728). Furthermore, much of the inshore waters, such
as those of Pine Island Sound (Figure 1), maintain high
salinities of 28.5 to 32.8 o,-uo (Alberts et al. 1969:1).
Additionally, most species of "estuarine" fish ex
ploited by Charlotte Harbor's prehistoric inhabitants
at some point in their life cycles migrate to marine
waters. These estuarine/marine fishes composed the
bulk of the aboriginal protein intake.

Widmer (1988) convincingly argues for extremely
high productivity in Charlotte Harbor's estuarine en
vironment - productivity capable of supporting a
large, sedentary, prehistoric human population.
However, we can not assume that these estuarine/
marine food resources relied upon in prehistory re
mained uniformly productive and stable through
space and time. The question then becomes how to
investigate Charlotte Harbor's environment, its fluc
tuations, and its relationship to prehistoric human
inhabitants through space and time. Zooarchaeologi
cal evidence (Le., vertebrate and invertebrate skeletal
remains) represents an analytic medium of great
relevance to this question.

The study presented in this chapter has as its re
search universe the area that I call the Charlotte Har
bor estuarine ecosystem, or simply "Charlotte
Harbor." It is broadly defined as the subtropical coas
tal area extending from Charlotte Harbor proper in the
north to Estero Bay in the south (Figure 1). For the
purposes of this study, then, the greater Charlotte
Harbor area constitutes a "region" (south Florida is
also a region, although broader in scale). The Char
lotte Harbor region is an arbitrary delineation based
on a coastal ecosystem and thus serves only as a begin
ning point toward the understanding of human-en
vironment relationships in a "dynamic region"
(Marquardt and Crumley 1987:7-9). For example, the
rough chop of waters separating the Pine Island Sound
and Charlotte Harbor-Cape Haze areas (Figure 1) may
have represented a more realistic cultural boundary in
the prehistoric past. Point locations (e.g., archaeologi
cal sites) within the region constitute "localities." The
study focuses on these two spatial scales, designated
by Dincauze (1987:261-262) as "meso-scale" (regional)
and "micro-scale" (local).
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The time frame under study is limited to ap
proximately 600 B.C. to A.D. 1400, encompassing
Caloosahatchee I through N periods (see Chapter 2,
this volume). The 2000-year span falls within
Dincauze's (1987:262) "meso-scale" temporal clas
sification and Butzer's (1982:24) "third order" scale of
climatic variability. Within these temporal scales,
others of a finer resolution also are recognized from
which meaning is inferred; any such scale is termed an
"effective scale" (Marquardt and Crumley 1987:2, 16;
Marquardt 1985:69-70). The use of effective scale as an
organizing concept is essential to a temporal study of
the Charlotte Harbor region. I recognize short-term
(i.e., from one day to one year), medium-term (i.e.,
year-to-year), and long-term (i.e., one hundred to
several hundreds of years) effective scales in the
dynamics of the region's paleoenvironmental varia
tion.

Research Goal and Objectives

The intent of this research is to provide regional
baseline zooarchaeological data from which to initiate
a spatial and temporal understanding of human-en
vironment relationships in prehistoric Charlotte Har
bor. Such understanding is also the goal of
environmental archaeology (Butzer 1982; Evans 1978),
a pursuit for which zooarchaeology is only one avenue
of inquiry. Zooarchaeological remains associated
with sedentary, coastal fisher-gatherer-hunter groups
such as the Charlotte Harbor people constitute a valid
data base from which to begin to model paleoenviron
ments and the human responses to them through
space and time. Independent, supportive data are
essential to such model-building (Dincauze 1987:318;
King and Graham 1981:136-137; Rhoads and Lutz
1980:7,11-12) and so I also draw on estuarine ecologi
cal, climatic, and geological research. The Charlotte
Harbor study, nonetheless, is preliminary and hypoth
eses remain to be tested and modified with new data
sets. Logically, one cannot truly "reconstruct"
paleoenvironments (Dincauze 1987:292), but one can
construct a model of a past environment at a specified
spatial and temporal scale. Because of the interactive
and interdependent nature of environments, cir
cularity in reasoning, at times, becomes practically
unavoidable in this endeavor (Dincauze 1987:291
292). Despite this drawback, I believe that the present
study holds promise for research in the Charlotte Har
bor region.

The nature of model-building is to generalize
(Levins 1966:421-422) for heuristic or operative pur
poses. In the Charlotte Harbor model, it is necessary
to simplify environmental variation so that ar
chaeologists can ask and answer questions at a scale
of, say, 100- to 200-year increments (congruent with
radiocarbon dating). In other words, I attempt, where
possible, to obtain data sets that mediate potential
short- and medium-term variation due to intra-annual
and year-to-year change; for example, the spatial
perspective is based on "averaged" site samples (ex
cept for Useppa). However, intra-annual and year-to-
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year discontinuities do require consideration when
temporal interpretations are inferred.

Awareness of environmental continuity and change
in space and time at multiple scales should eventually
allow Charlotte Harbor archaeologists to focus on
hypotheses more specific to cultural change. In other
words, we cannot make valid inferences about cultural
change based on faunal patterns if we fail to recognize
operative environmental parameters at specific spatial
and temporal scales. Thi~~.ause-CharlotteHar~r

i~~?racleriz.e.d...by-.babi~heterogeneity in its~at~al
d~nd by geophysical dynamismrhr9...,!gh
time; both attri utes are ypicalof most environmental
systems. Ifis-Urese opel'ative factors that dictate the
comparability of inter-site and intra-site zooar
chaeological samples and provide context for human
environment relationships.

To illustrate, within a region such as Charlotte Har
bor a zooarchaeological assemblage from one site may
be very different from that of another site due to dif
ferences (i.e., qualitative or quantitative) in the
habitats that surround each site. Therefore, between
sites an assemblage from one time period may be
different from that of another period because of a
difference in location rather than a diachronic cultural
change. Within a site, an assemblage from one time
period may be different from one of another time
period due to a geophysical change such as a minor
fluctuation in sea level or the creation of a nearby
ocean inlet rather than a diachronic cultural change.

I do not mean to imply that sociohistorical factors
were absent from Charlotte Harbor's prehistoric
trajectory of fauna use. For example, an apparent
diachronic, intra-site variation could be simply ex
plained by variation in site deposits (e.g., midden
versus domestic floor) based on patterning of artifacts,
post holes, etc. Clearly, human agency introduces a
complex web of variables that interact with the biotic
and physical environments. We can begin to identify
this complexity only through familiarity with environ
mental context.

In this chapter, I propose that Charlotte Harbor's
recent estuarine paleoenvironment can be modeled
from both spatial and temporal perspectives at local
and regional scales. Such a model, with continued
adjustments, could serve as a comparative base by
which to measure human-environment interaction.
My approach hinges on the existence of a prehistoric
faunal exploitation pattern that focuses on nearby
resources. This pattern is typical of maritime popula
tions (Yesner 1980:730) and I argue that the Charlotte
Harbor zooarchaeological data also reflect this
strategy.

The Charlotte Harbor model building exercise con
sists of the following five objectives: (1) the spatial
modeling of modern estuarine heterogeneity via a
gradient analysis; (2) the spatial modeling of prehis
toric estuarine heterogeneity (using independent
zooarchaeological data) also via a gradient analysis,
which serves as a test of environmental comparability
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between present and past; (3 and 4) the overlay of
potential short-, medium-, and long-term temporal
variation onto each of these two gradient models; (5)
the integration of the spatial and temporal dimensions
at both local and regional scales.

A SPATIAL PERSPECTIVE ON RESOURCE
HETEROGENEITY

The Present-day Clmrlotte Harbor Estuarine Ecosystem

An examination of the present-day natural environ
ment of the Charlotte Harbor area, along with our
society's recent impact on that environment, is a neces
sary first step toward understanding past situations.
A spatial model of today's environment serves as a
beginning standard for paleoenvironmental model
ing.

In the Charlotte Harbor region, three major rivers,
extensive inshore lagoons, salt marshes, mangrove
forests, and a series of barrier islands compose a com
plex and dynamic estuarine ecosystem of an unusually
high level of biological production (Taylor 1974:207).
Camp and Seaman (1985:337) generally define es
tuaries as "semi-enclosed bodies of water that (1) have
a free connection with the sea, (2) receive freshwater
inflow through both overland runoff and defined
sources such as rivers, creeks, and springs, and (3)
contain a measurable salinity gradient." The Peace
and Myakka rivers converge to form the Charlotte
Harbor estuary proper, while to the south, the
Caloosahatchee River empties into San Carlos Bay,
forming the second major estuary (Figure 1). To the
west, barrier islands "enclose" these bodies of water,
thus defining the greater estuarine system at a
regional scale. The two major openings to the Gulf are
Boca Grande Pass and San Carlos Bay; secondary in
lets are Blind, Redfish, Captiva, and Gasparilla Passes.

Terrestrial ecological communities in the region in
clude mangrove forest, salt marsh, coastal strand, salt
barren, sabal-juniper hammock, oak-persea ham
mock, and pine woods (Taylor 1974:210). Of these, the
mangrove community is most closely associated with
the estuarine complex.

Mangrove forests extend over 22,927 ha in the study
area and are largely structured by zones of red
(Rhizophora mangle), black (Avicennia germinans), and
white (Laguncularia racemosa) mangrove varieties
(Harris et a1. 1983:129; Taylor 1974:210). The salt
tolerant red mangrove dominates the water's edge
throughout the estuarine system. As one moves in
land, the black and white varieties become mixed with
buttonwood (Conocarpus erectus) and other plant
species (Odum et a1. 1982:2). Mammals using man
grove forests feed on fruits, berries, insects, small rep
tiles, seeds, mast, crabs, grasses, fish, bird eggs,
mussels, and other mammals. The white-tailed deer
is the only mammal known to include mangrove
leaves in its diet (Odum et a1. 1982:143-144).

The mangrove fringe (primarily red) and inshore
seagrass (primarily turtle grasses) meadow are the
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two most productive habitats in the estuarine com
plex. Of somewhat lesser importance are the oyster
bar, the littoral zone, and the open Gulf water. The
distribution and interrelationships of all these habitats
and their animal components largely define the
ecological structure of the estuarine complex.

Mangrove and seagrass ecosystems are among the
most productive biological systems in the world, even
rivaling agriculture (Odum et a1. 1982:19; Zieman
1982:1). These two estuarine plant groups produce
enormous amounts of leaf/blade detritus, supporting
extensive aquatic food webs. In addition, they pro
vide protection from predators for many fish and in
vertebrate species. They are closely interrelated, the
seagrass areas often extending right up to mangrove
shorelines (Odum et a1. 1982:50).

Seagrasses of the Charlotte Harbor area have not
been adequately studied (Estevez et a1. 1984:5-22) even
though today they account for 23,682 ha (Harris et a1.
1983:133). Primarily occurring in broad shallow
water "meadows," turtle grasses (Tlmlassia testudinum
and Halophila engelmanni), shoal grass (Halodule
wrightii), widgeon grass (Ruppia maritima), and
manatee grass (Syringodium filiforme) are the five com
mon seagrass varieties (Taylor 1974:210; Zieman
1982:8). These have slightly varying salinity require
ments, with the turtle grasses being the·most abundant
and forming the most expansive meadows. These
meadows support great densities of sessile and migra
tory molluscs, as well as fishes and crabs that spend
all or part of their life cycles there. In addition, large
predator species frequent the inshore grasses in search
of food.

If we are to use the present-day environment of
Charlotte Harbor as an analogy for the interpretation
of its past environment, we must be aware of change
resulting from modern human activity. The widely
cited loss of scallop populations due to reduced
salinities and increased turbidity as a result of
causeway construction is a familiar example (Estevez
et a1. 1984:PM90-PM91). More important for our pur
poses, 9,904 ha of seagrasses (29%) and 128 ha of oyster
bar communities (39%) have disappeared from the
region since 1945 (Haddad and Harris 1985:668; Had
dad and Hoffman 1986:175). Researchers (Haddad
and Hoffman 1986:184; Harris et a1. 1983:134) attribute
the startling losses to the combined effects of dredging
for the Intracoastal Waterway, construction of the
Sanibel causeway, channeling of the Caloosahatchee
River, and upland pollution. Finally, as early as 1884,
the natural flow of the Caloosahatchee River was
changed when the waterway was linked to Lake
Okeechobee (Gunter and Hall 1965:4).

A modern reduction in habitats translates into a
reduction of biological productivity. Thus, acknow
ledgement of the existence of a prehistoric biotic
productivity that was much greater than that of today
(at least at certain times) is critical to our under
standing of that past environment.
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Figure 2. Monthly salinity profiles of four aquatic
locations in the northern part of the Charlotte
Harbor estuarine complex, illustrating the fresh to
salt water gradient. Data are from Wang and
Raney (1971:18).

there can be great salinity differences between ebb and
flood position, and bottom and top waters (Estevez et
al. 1984:CH113-CH118). However, tides in the Char
lotte Harbor area are of a mixed diurnal and semi
diurnal type with an average amplitude of only about
0.60 m (Estevez et al. 1984:CH96). The implication of
such a micro-tidal pattern is that daily fluctuations in
salinity are minor compared to most of the world's
estuaries. This is advantageous for gradient modeling
at a scale useful to archaeologists. The fact that most
sites are associated with very shallow waters (0.3 to 1.2
meters) further mediates vertical salinity differences
for the archaeologist.

Figure 2 exhibits a pattern of seasonal salinity fluc
tuation for the 1968-1969 period. Based on rainfall
data for 1965 through 1969 (Joyner and Sutcliffe 1976,
cited in Estevez et al. 1984:CHI7), the only departure
from an average yearly pattern is the heavy March
rain, shown in Figure 2 as lowered salinities at all four
stations. Periodic deviations from the average pat
tern, whether seasonal or of several years duration,
imply short- or medium-term alterations in faunal
distribution and/ or productivity.

Distribution of Vertebrates. Literature concerning
aquatic vertebrate communities (primarily fishes) in
mangrove environments is readily available (e.g.,
Odum et al. 1982) and several systematic fish studies
exist for Charlotte Harbor (see Estevez et al. 1984;
Taylor 1974:213). In particular, Gunter and Hall
(1969) and Wang and Raney (1971) present a data base
useful for archaeological research.

To describe the distribution of vertebrates, I borrow
four mangrove/fish community designations from
Odum et al. (1982:50-51) and add a fifth classification
to complete the salinity gradient. These are (1)
mangrove basin, (2) mangrove-fringed streams, (3)
mangrove-fringed estuarine bays and lagoons, (4)
mangrove-fringed oceanic bays and lagoons, and (5)
the littoral zone and Gulf waters. Types 3 and 4 are
associated with seagrass meadows.

The Present-day Estuarine Gradient

The ecological concept of an environmental
"gradient" (King and Graham 1981:129) is useful when
applied to estuarine situations for the purpose of
determining faunal distribution and abundance
(Boesch 1977; Wells 1961). Analysis of the estuarine
gradient involves the recognition of different ecologi
cal "zones" or habitat categories ("communities")
ranging from fresh to oceanic water and the extent to
which different aquatic species inhabit these areas
(Boesch 1977:245; Odum et al. 1982:51,57). The zones
and their associated faunal groups have no sharp
boundaries in space. Rather, they exist as a graded
continuum at the regional scale. The habitat
categories nonetheless allow description, and thus an
operative understanding of the heterogeneous dis
tribution of fauna along the estuarine gradient.

Although numerous limiting factors are involved in
gradient distributions of estuarine fauna, average
salinity is prominent among them (Boesch 1977:246;
Wells 1961:239) and provides a useful organizational
tool at one or more effective scales. For example, the
oyster bed or bar community (i.e., oysters and all
associate fauna) exhibits a certain range along the
estuarine (regional) gradient; within that range (also
a continuum, in reality), point locations can be clas
sified as low, mid, or high salinity oyster bars. The
distribution of associate fauna will vary according to
the designation (Wells 1961).

Unfortunately, I know of no published gradient
study of Charlotte Harbor aquatic biota. However,
based upon what is available for the area and com
parative data from other estuarine environments, I
attempt informally to model Charlotte Harbor's
modern distribution of aquatic vertebrate and inver
tebrate fauna for archaeological purposes. Because
mobility patterns of vertebrates and invertebrates are
dramatically different, these two groups are described
separately. The descriptions are not meant to be com
prehensive; instead they emphasize animals whose
remains are commonly found in prehistoric human
middens.

Figure 2 illustrates monthly salinity profiles that
closely typify the salinity gradient of the northern
project area. These data are from Wang and Raney
(1971:18) and represent readings taken at four of their
collection stations (numbers 33, 29, 13, and 15), chosen
to illustrate the general gradient moving from near
freshwater (Peace River) to oceanic (Boca Grande
Pass) conditions. Salinity readings for Pine Island
Sound show variance depending on proximity to Cap
tiva Pass, Redfish Pass, or Blind Pass (Wang and
Raney 1971:18). Additionally, Alberts and his col
leagues (1969:1) report that the Gasparilla Sound and
Pine Island Sound waters maintain marine salinities
ranging from 28.5 to 32.8 0AJo. Similarly, the San Carlos
Bay area generally ranges from 25.0 to 35.0 0AJo (Gunter
and Hall 1969:5).

Tidal stages and thus vertical stratification should
be considered for any given estuarine location because
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Type 1 is a backwater area, largely of freshwater
content, supporting species such as killifishes (Family
Cyprinodontidae), the greater siren (Siren lacertina),
frogs (Rana spp.), and freshwater turtles. The area
immediately to the north of Big Mound Key (8CH10)
is an example of a mangrove basin (Figure 1). These
areas are known generally to exhibit low species diver
sity, but sometimes high densities of fishes do occur
(Odum et a1. 1982:50).

Type 2 includes major tributaries (e.g., Myakka,
Peace, and Caloosahatchee rivers), small streams (e.g.,
Whidden Creek, Alligator Creek), and associated
pools. These streams are tidal-influenced, have sparse
grass beds, and show seasonal variance in terms of
salinity and, thus, species composition (Odum et a1.
1982:52; Wang and Raney 1971). During rainy
months, such as March and July (see Figure 2, Peace
River line), freshwater fishes sometimes move into the
estuary. Examples include Florida gar (Lepisosteus
platyrhincos), sunfishes (Lepomis spp.), freshwater cat
fishes (Family Ictaluridae), and the largemouth bass
(Micropterus salmoides) (Estevez et a1. 1984:PR342
PR354; Gunter and Hall 1969:20, 23, 31). Conversely,
marine predatory fishes such as needlefishes (Family
Belonidae), jacks (Family Carangidae), and stingrays
(Family Dasyatidae) invade the tidal streams in search
of food during dry periods (Odum et a1. 1982:52).
Fishes such as the black mullet (Mugil cephalus), gray
snapper (Lutjanus griseus), sheepshead (Archosargus
probatocephalus), spotted seatrout (Cynoscion
nebulosus), red drum or "redfish" (Sciaenops ocellatus),
and silver perch (Bairdiella chrysoura) use tidal streams
and pools only as juveniles (Gunter and Hall 1969;
Odum et a1. 1982:52). Most of these species are repre
sented in Charlotte Harbor's streams during some part
of the year (Wang and Raney 1971).

Environment Types 3 and 4 combine extensive
mangrove shorelines and seagrass meadows. The
relationship between these two habitats in terms of
faunal use is unclear (Zieman 1982:75), perhaps due to
the proximity of the two. Types 3 and 4 range higher
in salinity than 1 and 2 (see Figure 2, Charlotte Harbor
and Bokeelia lines), exhibit coarser, sandier sediments,
and support a greater abundance and diversity of fish
assemblages.

In the Charlotte Harbor system, examples of Type 3,
estuarine bays and lagoons, are Turtle Bay, Bull Bay,
Matlacha Pass, and the eastern part of Pine Island
Sound. The oceanic bays, Type 4, tend to have the
clearest water, the highest salinities of inshore waters,
and perhaps the highest species diversity. Examples
include San Carlos Bay, Gasparilla Sound, and the
inshore lagoons of Pine Island Sound behind Blind,
Redfish, and Captiva Passes. Because of the con
figuration of the Charlotte Harbor system, it is difficult
to separate the species of Types 3 and 4 and so I
describe them as one unit.

Species such as pipefishes and seahorses (Family
Syngnathidae), gobies (Gobiidae), and the inshore
lizard fish (Synodus foetens) spend their entire life
cycles within the grassbeds. A second group of fishes
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largely uses the meadows as a nursery ground, spend
ing their juvenile life stages in the nurturing grass
habitat. Spotted seatrout, spot (Leiostomus xanthurus),
silver perch, red drum, pigfish (Orthopristis chrysop
lera), pinfish (Lagodon rhomboides), sheepshead, and
gag grouper (Mycteroperca microlepis) are all common
to abundant fishes among the grassbeds (Zieman
1982:50). Adults commonly inhabit the mangrove
fringe. In addition, anchovies are known to con
centrate in seagrasses, especially while juveniles (Carr
and Adams 1973:515).

Wang and Raney (1971:22-23; 24) report that three
species of anchovy (Anchoa mitchilli, Anchoa hepsetus,
and Anchoa cubana) and the hardhead catfish (Ariopsis
felis) frequent grass flats but are abundant in all parts
of the Charlotte Harbor system. Pinfish, although
densely associated with seagrasses in juvenile and
adult forms, have a variable habitat distribution
(Darcy 1985:3-6). Mullet aggregate on a seasonal basis
in grass areas, feeding directly on grass blades
(Zieman 1982:64). Larger, predatory fishes such as
sharks (Lamniformes), barracudas (Family
Sphyraenidae), and jacks occasionally migrate inshore
to feed in the mangrove/grass bays.

Type 5 includes littoral zones of the barrier islands
(e.g., Sanibel, Captiva, Cayo Costa, and Gasparilla),
oceanic passes (e.g., Gasparilla, Boca Grande, Captiva,
Redfish, Blind), and open Gulf waters. Most fishes
that are primarily associated with these areas also
frequent the oceanic and estuarine bays. Examples are
numerous sharks (Hoese and Moore 1977:107-116;
Larson 1980:81-95), jewfish (Epinephelus itajara), saw
fish (Prist is spp.), Florida pompano (Trachinotus
carolinus), large jacks, Spanish mackerel (Scom
beromorus maculatus), barracuda, and whiting (Men
ticirrhus spp.) (Hoese and Moore 1977; Wang and
Raney 1971).

Distribution of Invertebrates. Little systematic sur-
vey of aquatic invertebrates has been undertaken in
the Charlotte Harbor study area (see Virnstein
1987:Figure 1). Based on comparative literature and
my own field observations, I chose five zones to ex
amine invertebrates (primarily molluscs) along the
salinity gradient. These are: (1) tidal stream, (2) es
tuarine mangrove edge, (3) oyster bed, (4) seagrass
meadow, and (5) littoral/Gulf. The classifications are
largely related to the limited mobility of aquatic mol
luscs. As with the vertebrate categories, all types over
lap, creating a continuum of distribution.

Few marine invertebrates are known to venture far
into the tidal streams (Wells 1961:262) and these are
highly mobile animals that spend a small percentage
of their life cycle there. The blue crab (Callinectes
sapidus), for instance, travels upstream to the tidal-in
fluenced marshes where mating occurs, and returns to
the estuarine bays and later to the Gulf (Durako et a1.
1985:250-251). Beds of the marsh clam, Rangia cuneata,
are associated with the Myakka and Peace rivers
(Woodburn 1965:6), as well as the Caloosahatchee
(Gunter and Hall 1969:63-64). Other than the blue
crab, the marsh clam, and mangrove prop root/mud
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flat communities of small gastropods and bivalves,
little is known about invertebrates in upper tidal
streams (Estevez et al. 1984:CH160-CH163).

Type 2, for my purposes, is limited to areas of the
mangrove-fringed lower tidal streams and estuarine
locations. Molluscs commonly associated with
mangrove prop roots and adjacent intertidal muds
include the eastern oyster (Crassostrea virginica), At
lantic ribbed mussel (Geukensia demissa granosissima),
eastern white slipper-shell (Crepidula plana), Gulf
oyster drill (Urosalpinx perrugata), scorched mussel
(Brachidontes exustus), worm-shell (Turritella spp.),
crown conch (Melongena corona), semiplicate dove
shell (Anachis semiplicata), Atlantic bubble (Bulla
striata), broad-ribbed cardita (Carditamera f'oridana),
coffee melampus (Melampus coffeus), and several
ceriths (Cerithium spp.) (Abbott 1974; Odum et al.
1982:48-49). The mangrove tree crab (Aratus pisonii) is
an abundant resident.

Oyster bed communities (Type 3) are important and
frequent features in some parts of the Charlotte Har
bor estuarine system (Woodburn 1965). Turtle Bay,
Bull Bay, Matlacha Pass, and San Carlos Bay are ex
amples of such areas. The eastern oyster is well
adapted to estuarine situations, tolerating constant
salinity fluctuations (Butler 1954:479). It is most
productive in mid- to low-salinity estuarine waters
because predators, such as oyster drills (Urosalpinx
spp.) and odostomes (e.g., Boonea impressa), require
somewhat saltier waters (Wells 1961:239,249-250).

Oyster bars support a large variety of fauna in and
among both live and dead shells by providing a hard
and protective substrate as well as a food resource.
Community profiles constructed in a North Carolina
study by Wells (1961:252) demonstrate varying
species composition and a decrease in diversity as one
approaches fresh water. In southwest Florida, the
common crown conch is abundantly associated with
oyster bars. Experiments have shown that this animal
prefers salinities of 20 o;f)o and above but tolerates 15.2
to 12.8 o;f)o for short periods (Hathaway and Wood
burn 1961:49). Other common organisms of the bar
community are the crested oyster (Ostrea equestris),
barnacles (Balanus spp.), scorched mussel, odostomes,
boring sponges (Cliona spp.), oyster drills, common
jingle shell (Anomia simplex), and slipper shells
(Crepidula spp.) (Butler 1954:486; Wells 1961:249-250;
Southwest Florida Project field observations). Migra
tory predators other than the crown conch include
whelks (Busycon spp.), black drum (Pogonias cromis),
stingrays, and blue crabs (Butler 1954:486; Carriker
1951; Galtsoff 1964:435, 439).

Shallow-water seagrass meadows, the fourth type,
provide extensive habitat areas for numerous mobile
and sessile molluscs. The abundance of invertebrates
surpasses even the fishes in areas of heavy shoal and
turtle grasses (Zieman 1982:49). Common gastropods
include the lightning whelk (Busycon contrarium),
Say's pear whelk (Busycon spiratum pyruloides), true
tulip (Fasciolaria tulipa), Florida horse conch (Pleuro
ploca gigantea), crown conch (especially juveniles), fly-
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specked cerith (Cerithium muscarum), dove shells (An
achis spp.), Atlantic modulus (Modulus modulus), and
lunar dove-shell (Mitrella lunata). Bivalves such as
southern quahog clam (Mercenaria campechiensis),
rigid pen shell (Atrina rigida), and cross-barred venus
are often embedded in large numbers in the grass
bottoms. Other organisms include pink shrimp
(Penaeus duorarum), corals (e.g., Manicimia areolata,
Porites furcata), hermit crabs (Pagurus spp.), and sea
urchins (e.g., Lytechinus variegatus, Tripneustes
ventricosus) (Zieman 1982:45-49). Although no studies
are known, it is presumed that seagrass invertebrate
composition varies along the salinity gradient in much
the same manner as the oyster bed community.

A number of species of invertebrates appear to be
restricted to the beach zone and Gulf waters. Others,
although preferring habitats in these areas, are also
found in the oceanic and estuarine bays. These two
groups comprise the fifth invertebrate category. Rep
resentative animals include sunray venus (Macrocallis
ta nimbosa), southern surf clam (Spisula solidissima
similis), stone crab (Menippe mercenaria), sand dollars
(Family ScuteIlidae), and many small gastropods and
bivalves (Abbott 1974; Wang and Raney 1971:21).

I emphasize that the foregoing vertebrate and inver
tebrate divisions represent rough segments of the
salinity gradient. In reality, no species restricts itself
to these artificial types. Nonetheless, the types allow
an operable description of the continuum. Future
biological studies in Charlotte Harbor will improve
this brief descriptive distribution model.

Inferred Local Distribution of Resources in Prehistory

I have established that present-day Charlotte Har
bor is heterogeneous and I have conceptualized its
spatial variability in terms of abstract habitat categor
ies. However, this model cannot be projected directly
into the past without independent confirmation. If
one assumes, as I do, that the prehistoric people tar
geted resources near their habitations and that faunal
evidence found at a site represents animals processed
or consumed at that site, then zooarchaeological data
can be used to test whether the heterogeneity of the
present was also characteristic of the past.

Seventeen samples of archaeological fauna from five
sites - Big Mound Key (8CH10), Cash Mound
(8CH38), Useppa Island (8LL51), Josslyn Island
(8LL32), and Buck Key Shell Midden (8LL722) (Figure
1) - were selected for zooarchaeological study. These
sites and their test excavations are described in Chap
ter 2 of this volume. The sites are located in various
parts of the greater Charlotte Harbor estuarine system
representing the area of greatest site density and there
fore do not cover the entire range of local environmen
tal settings. Valuable additions, for example, would
be faunal assemblages from sites located in Estero Bay
and at the mouths of and along the Caloosahatchee,
Peace, and Myakka rivers.

For modeling purposes, I assume that the samples
generally are from primary deposits and that they are



272

representative of site middens. The lack of intra-site
horizontal sampling need not be viewed as debilitat
ing to a study that serves as a regional baseline, one
that is subject to continual modification with each
addition of new data. Descriptions of specific proce
dures and discussions of method are presented in
Appendix A.

Composite site data (i.e., combined level data within
a site, thus combining time periods), with the excep
tion of Useppa Island, prOVide the basis for zooar
chaeological spatial interpretation. The composite
data sets are presented in the text only in summarized
form. However, they are generated from raw data, all
of which are presented in Appendix B. Composite
data for Big Mound Key, Cash Mound, and Josslyn
Island consist of four levels each. The Useppa fauna
is from only one level, A-4-2. The Buck Key composite
includes two Test B levels, B-2-5 and B-2-9.

Each present-day local setting of the five ar
chaeological sites is described below in concert with
summarized results of zooarchaeological analyses. I
assume that archaeofaunal data (Appendix B) repre
sent the faunal exploitation by prehistoric human oc
cupants of each site. For composite data sets, then,
these zooarchaeological data can be translated into
inferred local distribution of resources, summarized in
Figure 3. The data for Useppa are only tentatively
offered as representative of that site due to the
availability of only one sample.

Big Mound Key, 8CH10. Big Mound Key today is
situated at the mouth of Whidden Creek, a stream that
drains parts of the Cape Haze wetlands (Figure 1).
Patches of shallow seagrass (0.3 to 0.9 m depth at mean
low tide) occur among small mangrove islands to the
south and west in Gasparilla Sound. Oysters con
centrate around the many small mangrove islands in
the sound and adjacent bays (Woodburn 1965:24-25).
Directly north of the site is Boggess Hole, a large
estuarine "pond." Farther west are the barrier islands,
Gasparilla and Little Gasparilla, separated from each
other by the shallow (0.3 m deep at mean low water)
Gasparilla Pass.

Fauna from each of these areas are represented in
the Big Mound Key archaeological samples (Appendix
B, Tables B1 through B4; Figure 3). Cotton rat, rac
coon, white-tailed deer, and box turtle are all common
to mangrove forests and palmetto/pine forests. The
presence of the greater siren, snapping turtle (Chelydra
serpentina), mud turtle (Kinosternon spp.), and frogs
suggests exploitation of a freshwater environment.
The ribbed mussel is the primary mangrove edge mol
lusc, representing 15% of total Minimum Number of
Individuals (MNI) (Figure 3). These bivalves are
found today imbedded in swampy areas of black
mangrove such as on the western side of Big Mound
Key. The mangrove/seagrass habitat category is rep
resented by 36% MNI (Figure 3), largely consisting of
three fishes (pinfish; toadfish, Opsanus spp.; and kil
lifish) and a host of invertebrates (Tables B1 through
B4). Unlike other site archaeofaunas, Big Mound Key
contains a significant number of the shark eye snail,
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Polinices duplicatus. The oyster bed community con
tributes approximately 34% of the sample (Figure 3).
Finally, several vertebrate and invertebrate species
preferring oceanic waters (11 %) are included in the
assemblage.

Cash Mound, 8CH38. Cash Mound is situated in
Turtle Bay (Figure 1), an area with water depths of 0.6
to 1.8 m at mean low tide and rich in productive oyster
beds (Woodburn 1965:23-24). Seagrasses occur in the
immediate vicinity and freshwater marshes exist in
land to the north.

The only terrestrial fauna recorded in the ar
chaeological samples (Tables B5 through B8) is rac
coon and an unidentified large mammal (presumably
deer). The oyster bed community constitutes 38% of
the sample (Figure 3). Ribbed mussels, probably col
lected from intertidal mangrove swamps, follow with
36%. Other mangrove edge invertebrates occur, but in
small numbers.

Hardhead catfish and pinfish, both common to
mangrove/ seagrass areas, are the only fishes that
occur in abundance in the samples. The mangrove/
seagrass habitat is represented by only 9% MNI (Fig
ure 3) of the faunal samples. Cash Mound's faunal
assemblage reflects a limited exploitation strategy
compared to the other four study sites.

Useppa Island, 8LL51. Estuarine waters surround
ing Useppa Island today vary from 0.3 to 3.9 m deep
at mean low tide. The area is influenced to some
degree by Boca Grande Pass (10 m at mean low tide)
but more by Captiva Pass (5.7 m at mean low tide) due
to the northward movement of currents in Pine Island
Sound (Figure 1). Seagrass and oyster habitats in the
vicinity have decreased in area due to modern human
impact, particularly the dredging of the Intracoastal
Waterway.

Mangrove/ seagrass and oyster habitats were heavi
ly exploited by Useppa's inhabitants of ca. 570 B.C.
(Figure 3). The five most abundant fishes in the
sample are hardhead catfish, pinfish, pigfish, spotted
seatrout, and striped burrfish (Chilomycterus schoepji),
all common to the mangrove/seagrass habitat (Table
B9). Oysters and their associates are prominently rep
resented with 46% MNI (Figure 3). The cross-barred
venus is present in high numbers compared to other
site samples (Table B9). The cotton rat, white-tailed
deer, and gopher tortoise also are present in the ar
chaeological sample.

Josslyn Island, 8LL32. Josslyn Island is located a
short distance west of Pine Island (Figure 1) and is
surrounded by extensive and extremely shallow beds
of seagrass. Water depths are 0.3 to 0.6 m at mean low
tide in all directions. This situation is reflected in the
faunal samples (Tables B10 through B13), as these
mangrove-fringed grass meadows are represented by
68% of the total MNI (Figure 3). Nine fishes are abun
dant (more than 20 MNI). The top four fishes are
pinfish, pigfish, silver perch, and hardhead catfish.
Josslyn exhibits the greatest invertebrate diversity of
all the sites (composite total of 67 taxa). These results
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attest to the high productivity of the seagrass habitat
(Zieman 1982:49).

Although oysters and their associates comprise 19%
of the samples (Figure 3), today only one small oyster
community is observed in the Josslyn environs.
Aquatic birds such as red-breasted merganser (Mergus
serrator), bay ducks (Aythya spp.), and other ducks
(Family Anatidae) favor shallow seagrass meadows
and also appear in the midden fauna. Terrestrial areas
such as mangrove forests, marshlands, and palmet
to/pine flatlands are represented by the cotton rat,
raccoon, white-tailed deer, warbler, box turtle, and
skink.

Buck Key Shel/ Midden, BLL722. Buck Key is lo-
cated to the east of and adjacent to Captiva Island
(Figure 1). Buck Key Shell Midden is on the eastern
shore of the island. Of the five study sites, it is the one
closest to the open Gulf, the southern portion of the
island presently bordering shallow Blind Pass (0.0 m
at mean low tide). Surrounding the island, water
depths vary from 0.1 to 2.1 m at mean low tide, and
seagrass meadows lie to the east and north. Also to
the north are the deeper ocean-influenced waters of
Redfish Pass (2.1 to 10.0 m at mean low tide).

Mangrove/ seagrass fauna are predominant (62%) in
the archaeological samples (Tables B14 through B17;
Figure 3). The littoral/Gulf areas follow with 17%
(Figure 3). Hardhead catfish, sheepshead, silver
perch, pinfish, and striped burrfish, all common
seagrass fishes, are abundant in the midden samples.
A random sample of Buck Key fish vertebrae, relative
to samples from Cash Mound and Josslyn Island (Fig
ure 4), reflects the proximity of Buck Key to an ocean
inlet during prehistoric occupation. Because of the
geographic constriction of inlet waters, tidal cycling,
and daily movements of fish, the density of larger,
predatory fishes is greater at inlet locations.

Whelks, conchs, and tulips are abundant. Fishes
and molluscs with high-salinity preferences identified
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from the midden include a host of sharks, gag grouper,
red snapper (Lutjanus campechanus), sea robin
(Prionotus spp.), barracuda, whiting, lettered olive
(Oliva sayana), tellin (Tel/ina spp.), coquina (Donax
variabilis), stone crab, and southern surf clam. Stone
crabs favor the estuarine side of oceanic passes as well
as Gulf waters. Productive oyster beds are not known
in the immediate area today but small, scattered beds
have been noted on the east side of Buck Key close to
the mangrove shoreline.

Inferred Regional Distribution of Resources in Prehistory

Just as the present-day estuarine faunal distribution
can be modeled in terms of a gradient, so can the
heterogeneity observed in the zooarchaeological as
semblages described above. Establishing such a
"zooarchaeological gradient" involves two proce
dures. First, complete lists of aquatic vertebrates (Ap
pendix C, Table C1) and invertebrates (Table C2)
represented in the archaeofaunal assemblages of Ap
pendix B are compiled. The species are then roughly
seriated by their known preference for the established
habitat categories so that the listings in Appendix C
follow a salinity progression, or gradient, from fresh
water to oceanic water.

I once again stress that the gradient concept treats
faunal distribution as a continuum in that it recognizes
great overlap in use of a variety of habitats by aquatic
fauna. An appropriate system of graphic symbols rep
resenting known "preference" illustrates this point
(Appendix C). For example, sharks are depicted as
generally occurring in the inshore mangrove/seagrass
habitats {"estuarine and oceanic mangrove" areas) as
well as on the Gulf shelf, but "prefer" the latter en
vironment (Table C1).

Figure 5 is a schematic illustration of the gradient
distribution based on the procedure just discussed and
presented (in detail) in Appendix C. The pattern is
informative. It clearly indicates (by the great overlap
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Figure 5. Schematic illustration of the relationship
between aquatic vertebrates and invertebrates
recovered from the five study sites and the
estuarine gradient (based on detailed data
presented in Appendix C).

A TEMPORAL PERSPECTIVE ON RESOURCE
HETEROGENEITY

setting of low- to mid-salinity based on the high level
of oyster exploitation and low diversity of fishes
(twenty-three species from the four samples).

Useppa and Josslyn islands fall into the mid- to
high-salinity range, with decreasing oyster beds and
increasing densities of seagrass meadow (Appendix
C). These site midden samples, particularly those of
Josslyn, produced the greatest abundance of seagrass
fishes. A total of thirty-one fish species was identified
from the four Josslyn samples.

The Buck Key faunal remains indicate the highest
MNI of animals from littoral/Gulf areas, placing Buck
Key nearest the high-salinity end of the estuarine
scale. The prehistoric ecological setting for Buck Key
may have been similar to Odum and his colleagues'
oceanic bay situation (1982:56), supporting a greater
diversity of fishes than do other environments. Of the
five study sites, indeed, the Buck Key faunal remains
(B-2-5, Table B14) produced the highest number of
taxa for both vertebrate (37) and invertebrate (49)
groups for any single sample. Looking at Buck Key's
four samples as a unit, a total of 40 fish species was
identified.

As a descriptive tool, a gradient analysis breaks
down a complex environment such as Charlotte Har
bor into understandable segments that archaeologists
can relate to prehistoric human adaptation. Salinity,
used here roughly to define those segments for Char
lotte Harbor, is of course only one of many variables
determining faunal distribution along an estuarine
gradient. It is, however, perhaps the most appropriate
analytic factor for archaeological work because for any
given point location, the salinity regime is reflected in
zooarchaeological assemblages (particularly true of
molluscan remains).

Environmental Continuity and Change

The timeless model of spatial resource heterogeneity
for Charlotte Harbor presented above provides a
heuristic context for recognition of environmental con
tinuity and change in prehistory. The notions of "con
tinuity" and "change" are dependent on the effective
scale. At narrow scales, those of daily to seasonal time
periods, continuity may be perceived as non-existent.
In other words, change is the norm. At broader scales
of several hundreds of years, one can perceive multi
ple periods of continuity interspersed with periods of
change.

For the purposes of this study, changes of faunal
state (i.e., increases or decreases in the kinds of animals
in a locale) and faunal condition (i.e., increases or
decreases in the abundance of animals in a locale) con
stitute signatures of "environmental change" (Din
cauze 1987:260). Such signatures in an estuarine
environment should be anticipated because of the
dynamic nature of estuaries (hence, of heterogeneous
food resources) through time existing at scales ranging
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Mangrove Stream
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in bars) that the estuarine and oceanic vertebrates
(predominantly fishes) represented by zooarchaeolog
ical remains are highly mobile compared to the inver
tebrate fauna (predominantly molluscs). The high
mobility of fishes is due to numerous factors including
their free-swimming nature, life-cycle behavior, daily
salinity tolerances, and feeding habits (Comp and
Seaman 1985:359; Day et al. 1989:400-417; Lewis et al.
1985:307-309). Invertebrate remains, as suggested by
Figure 5, are even more environmentally informative
than fish because the animals generally are not as
mobile and often are restricted to very specific salinity
ranges along the gradient.

The second procedure of the gradient analysis
presents a zooarchaeological species distribution by
site and abundance. Appropriate symbols are used
for variation in abundance based on MNI (Appendix
C). For this exercise only, adjustments were made to
the Useppa MNI (representing only one column level
as opposed to four levels for other sites) to make them
more comparable to the other site MNI counts. The
site distributions are illustrated along with the habitat
preference seriation (discussed above) for the ver
tebrates (Table C1) and the invertebrates (Table C2).

From resulting site patterns it can be inferred from
the species distribution that all five study sites were
primarily associated with mangrove-fringed estuarine
and oceanic bay (including seagrass meadows) en
vironments. However, within this generalized pat
tern, inter-site differences based on habitat proximity
(e.g., of marshes and ocean inlets) and abundance
(e.g., of seagrass meadow) can be detected in the dis
tribution patterns.

For example, some Big Mound Key fauna appear at
the low salinity end of the gradient (see Table C1),
perhaps due to the proximity of Cape Haze's fresh
water marshes rather than a riverine situation. This
site sample also contains fauna that suggest a high
salinity range and high fish diversity (thirty-one
species from the four samples), reflecting the
proximity of Gasparilla Pass (Figure 1; see Wang and
Raney 1971:54). The Cash Mound sample reflects a

- ~~
{'

~

Seagrass Meadowl~~~;;;;~~~~~~ JJ
littoral/ Gulf



276

from single-day periods to trends of several hundred
years. In this section, then, I explore the potential of
Charlotte Harbor's zooarchaeological estuarine/
marine fauna to serve as proxy data (Le., data that
provide indirect measures of geophysical change) to
detect temporal environmental change. This is done
in three steps.

First, potential causal factors of change in the
availability of fauna for human use are explored.
These geophysical factors ultimately stem from
climatic variation observable at multiple scales.
Climate is considered by historical scientists of the
Quaternary period to be the forcing variable that is
most independent of all other environmental factors
(Dincauze 1987:304, 315). That scalar climatic varia
tion prominently influenced past human behavior has
been hypothesized for many other geographic areas
(e.g., Dean et al. 1985; Folan et al. 1983; Gunn and
Adams 1981; Ingram et al. 1981; Moore 1991). I discuss
potential factors under short-, medium-, and long
term scalar classifications of environmental change.
Although global climatic variability drives other en
vironmental systems, it does so variably, depending
on a host of local factors for any particular geographic
area. For this reason, I further divide the change clas
sifications into geophysical topics appropriate for the
Charlotte Harbor environment.

Second, I discuss the interpretive potential of zooar
chaeological assemblages as proxy paleoenvironmen
tal data in light of the problem of time resolution.
Third, from a paleoenvironmental perspective, I ex
amine the Charlotte Harbor zooarchaeological fauna
folloWing a chronological order from the earliest
samples to the latest. In this chapter I use uncalibrated
radiocarbon dates in order to facilitate comparison
with the findings of Holocene geologists (see below).
Table 1 in Chapter 2, this volume, presents calibrated
dates for specific excavation units.

Potential Short-term Environmental Change

By "short-term" I mean time periods ranging from
one day to intra-annual seasons. Environmental
change at this scale for Charlotte Harbor includes iso
lated discontinuities such as freezes, red tides, and
storms, as well as normal seasonal fluctuations. In
terms of atmospheric circulation, this is the scale of
"weather" as opposed to the broader "climate."

Freezes, Red Tides, and Storms. Freezes and red
tides are disruptive but infrequent events in Charlotte
Harbor (Estevez 1984:R61). However, the frequency
of freezes, resulting in massive kills of subtropical fish
(Storey 1937; Storey and Gudger 1936), may have fluc
tuated in the past responding to warm and cool
climatic intervals. Red tides, resulting in fish kills and
shellfish contamination, may have been even more
infrequent in the past (see Estevez 1984:R61). En
vironmental recovery from these two disturbances, at
least in terms of faunal use by humans, is rapid, occur
ring within two to three weeks (e.g., Storey and
Gudger 1936:644).
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Low-intensity storms are a part of normal daily and
seasonal atmospheric processes, so that these discon
tinuities along with freezes and red tides could be
easily buffered by stored surpluses of preserved fish.
A freeze or red tide could actually supply the needed
surplus if fish were quickly gathered when initially
numbed by cold waters or asphyxiated by red tide
(Edic 1991; Story and Gudger 1936:643).

High-intensity storms, or hurricanes, and their as
sociated winds, storm surges, and rains can have sig
nificant impact (Gentry 1984:512-513) on a normally
low-energy, micro-tidal coastal area such as Charlotte
Harbor. The brunt of the high-energy disturbance,
though, is usually borne by the protective barrier is
land chain. Major hurricanes (with surges greater
than 2 m in height), however, can result in a substan
tial sedimentary impact on enclosed estuarine bays
(Davis et al. 1989; Galli 1989; Perlmutter 1982).

Effects relating to aquatic faunal distribution in
clude alteration of the normal salinity gradient, in
creased turbidity, oxygen depletion, disruption of
substrates and seagrasses, destruction of mangrove
forests, displaced imbedded molluscs, and destruction
of oyster bars (Craighead and Gilbert 1962; Robins
1957; Tabb and Jones 1962; Thomas et al. 1961). Mass
mortality of both vertebrate and invertebrate animals
occurs. A post-storm mass mortality of fish due to
oxygen-depleted waters (Tabb and Jones 1962:377)
might have supplied a short-term food surplus in a
manner similar to the freeze and red tide situations.

Post-hurricane observations suggest that adverse
conditions are temporary; the salinity gradient returns
to normal within six weeks (Tabb and Jones 1962:376),
seagrasses regenerate rapidly due to a fast growth rate
(Thomas et al. 1961:196), and fish return within as little
as two weeks beginning with the appearance of the
low oxygen-tolerant sea catfish (Tabb and Jones
1962:378). Multiple hurricanes occurring in quick suc
cession, on the other hand, can result in a substantially
lengthened recovery time (Wells 1961:253-255).

Seasonal Variability. Charlotte Harbor falls within
Koppen's "tropical wet-and-dry" or "Aw" classifica
tion defined by a cool month temperature average of
at least 18° C (Oliver and Hidore 1984:186-187, 189).
Unlike temperate areas to the north, seasonal migra
tion of Charlotte Harbor fauna due to temperature
variation is minimal. Wang and Raney (1971:51) docu
men t (for 1968-1969) a decrease in overall fish
availability during January and February cool tem
peratures (i.e, when air and water temperatures reach
20° C and below).

The dominant intra-annual variation is the fluctua
tion in precipitation. More than 60% usually falls
between the months of June and September (Taylor
1974:206). Consequently, the salinity gradient fluc
tuates with this rainfall pattern, producing a respon
sive faunal distribution. However, in a North
Carolina estuary, Wells (1961 :250-251) found that
under normal intra-annual rainfall patterns the great
majority of oyster bar epibionts are present year-
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round, suggesting little seasonal change in distribu
tion.

Extremes of rainfall (flood or drought) can decrease
productivity of certain resources, particularly that of
the sessile oyster. Unusually prolonged (30 days or
more) heavy river discharge (flood conditions) can
push the water's salinity below the oyster's tolerance,
resulting in its death (Allen and Turner 1989), while
extended periods of high salinity due to drought in
crease the frequency of predation and disease (see
Woodburn 1965:14 for an example of abnormally high
salinities due to drought). Wang and Raney (1971:51)
found that especially heavy rainfall such as was
recorded for July, 1968-1969 (see lowered salinities,
Figure 2), correlated with a decreased fish availability.

Medium- or long-term cooling or warming trends
may have altered the normal seasonal rainfall pattern.
For example, one study suggests that during past cool
periods such as the Little Ice Age, mean January
precipitation in south Florida may have increased by
25% while summer precipitation decreased by a
similar amount (Sanchez and Kutzbach 1974:Figure 3).
The same intra-annual alteration is suggested for the
Yucatan peninsula where Folan and his colleagues
(1983:464-467) consider possible links to Mayan
population movements.

Potential Medium-term Environmental Change

Year-to-year precipitation, temperature, and sea
level variability as well as tidal inlet dynamics fall into
this category.

Climatic Variability. Climatic variability over
periods up to a decadal scale undoubtedly impacted
estuarine faunal distribution. Year-to-year variability
such as clusters of several dry or wet years in south
west Florida (Widmer 1988:102) would affect salinity
gradients for periods of time long enough to alter
faunal distribution (particularly the molluscs). In the
same manner as noted under short-term change, im
bedded mollusc populations may have been most af
fected by such variability while fishes and mobile
molluscs would simply have moved with the gradient.

Medium-term cooling and warming trends may also
have affected faunal resources. Cooling trends may
have meant an increased frequency in freezes. A 112°
cooling of annual temperatures in south Florida would
not have impacted annual precipitation (Sanchez and
Kutzbach 1974:Figure 1). At least one researcher sees
a significant correlation between warm trends and the
increase of major storm activity in south Florida (Galli
1989). Mean annual sea level also fluctuates (within
roughly a 10 cm range) over time at this scale (e.g.,
Galli 1989:180).

Inlet Dynamics. In the Charlotte Harbor barrier
island chain, present-day inlets include Gasparilla
Pass, Boca Grande Pass, Captiva Pass, Redfish Pass,
and Blind Pass (Figure 1). For the most part, these
inlets exist today under natural conditions (i.e., no
human-made jetty systems).
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Most coastal inlets exist in a constant state of change.
The dynamic nature of inlets primarily results from
the geophysical processes of onshore transport,
longshore transport, and storm breaching of sedi
ments. Thus, sands associated with inlets can be per
ceived as "migrating" deposits as they erode or accrete.
At multiple time scales, cyclical closing and opening
of an inlet can alter local salinity conditions in the
lagoon, affecting aquatic faunal distribution. Also,
inlets provide entry and exit avenues for large,
predatory marine fishes (e.g., sharks). Although a
single hurricane can create an inlet, the resulting
change of nearby water conditions and access takes
effect at medium- to long-term scales.

At the medium-term scale many inlets would have
migrated. This is best illustrated at Blind Pass, which
has migrated actively in recent history (Harvey
1979:46-48; Missimer 1973:2) and presumably in
prehistory as well. Gasparilla Pass is also considered
to be "unstable" due to a shifting channel (Bruun
1990:828, 832). An old inlet, Packard Pass, located
midway along North Captiva Island, is now closed
and obscured by accretion of migrating sediments
(Harvey 1979:40).

Redfish Pass (Figure 1) was opened during a 1921
hurricane (Estevez 1984:PM31; Harvey 1979:44), creat
ing a 1258 m wide inlet. Herwitz (1977:71) reports that
by 1977 Redfish Pass already had narrowed to a 201 m
opening due to accretion on the southern end of North
Captiva Island. The pre-1921 history of this inlet is
unknown. Boca Grande, Captiva, and Platt Passes are
discussed under long-term change, below.

Potential Long-term Environmental Change

By "long-term" I mean time periods ranging from
one hundred to several hundred years. At this scale,
probable significant factors in estuarine faunal dis
tribution are climatic variability, inlet dynamics, and
sea-level fluctuations.

Climatic Variability. That cyclical warming and
cooling trends have occurred at this time scale during
the Holocene Epoch (e.g., Denton and Karlen 1973;
Miller 1973) and that they impacted human behavior
(e.g., Ingram et al. 1981; Wendland and Bryson 1974)
are well known. Clearly, such global long-term
climatic trends should affect Charlotte Harbor's
faunal distribution due primarily to variable sea levels
(i.e., variability in the salinity gradient at the scale of
several hundred year intervals).

The difficulty, however, lies in the apparent great
geographic variation (due to lags in response time and
other variables). One must obtain local proxy climate
data for any particular human-environmental
reconstruction of the past (Dincauze 1987:299; Ingram
et al. 1981 :11). Unfortunately, the subtropical region
of south Florida is severely lacking in proxy climatic
studies based on relatively dependable data such as
tree rings and pollen. Geographically, the closest
study is that of Watts (1971) for south Georgia and the
central Florida peninsula but even this study is not
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appropriate for use here because its time resolution is
too large.

Of relevance here, Sanchez and Kutzbach (1974)
suggest that an American subtropic-tropic cooling
trend beginning in 1960 might be used to infer low
latitude climatic conditions for earlier but similar cool
intervals of the Holocene. In particular, the drop in
mean annual temperatures observed during the 1960s
is seen as analogous to the "Little Ice Age" of the
seventeenth through nineteenth centuries (Sanchez
and Kutzbach 1974:128). Based on instrumental tem
perature and precipitation records for the 1931 to 1960
period compared with the 1961 to 1970 period, the
authors conclude that the change to a cooler climate
represents a southward shift of the climatic pattern
that had been established during the years 1931 to
1960.

However, south Florida may have been little af
fected by Little Ice Age temperature and precipitation
changes because peninsular Florida's prevailing
easterly wind pattern probably was not altered (d.
Sanchez and Kutzbach 1974:Figures 1 and 2; William
Tanner, personal communication 1991). The maps
generated by Sanchez and Kutzbach for the cool 1960s
(1974:Figures 1 and 2) indicate that south Florida
would have experienced an annual temperature
decrease of only 1/20 and that essentially no change in
total annual precipitation would have occurred under
these slight cooling conditions.

Sea-Level Variability. Research concerning
Holocene sea-level change often is treated within
Quaternary contexts and thus, focuses at broad time
resolutions (Le., increments of a thousand or more
years). Few researchers attempt time increments of
one to several centuries (my "long-term" scale in the
present study). At both thousand-year and hundred
year resolutions, sea-level variability is theoretically
the response to alternating eustatic periods of glacia
tion and glacial melting due to variation in global solar
radiation.

Briefly, two schools of thought characterize the re
search of those whose goal it is to construct a single
worldwide sea-level model; these are the "curvers"
and the "smoothers." Curvers feel that sea level has
fluctuated above and below present mean sea level
numerous times during the Holocene, resulting in an
overall rise (e.g., Fairbridge 1961, 1984; Marner 1969).
These small oscillations can especially be detected sub
sequent to the time when the transgressive rate sub
stantially slowed, estimated to be ca. 5000 B.P.

Smoothers perceive that sea level has continuously
risen at slowing rates and has never been higher than
it is today (e.g., Scholl and Stuiver 1967; Shepard 1963).
These researchers use statistical smoothing techniques
to achieve their continuous curves. In other words,
they view "small" (in amplitude and time) sea-level
oscillations as data "errors" (Kuehn 1980:4). Lengthy
reviews of this controversy are presented elsewhere
(Kuehn 1980:4-22; Widmer 1988:138-188).
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Geologists have recognized in recent decades that
different coastlines around the world experience vary
ing sea-level histories owing to variation in local forc
ing variables (Bloom 1983). At least one group of
researchers, however, has proposed a predictive
model of broad geographic trends (Clark et al. 1978;
Clark and Lingle 1979). For example, their Zone III
includes the Gulf of Mexico, the northern portion of
Africa's west coast, the Mediterranean Sea, and a por
tion of the northeastern Pacific Ocean -locations that
should experience similar responses to global sea level
change. Nonetheless, it has become clear to ar
chaeologists that the scales (spatial and temporal) with
which they work require the construction of "relative"
(regional or even local) sea-level curves as a result of
geographic variation in tectonic, isostatic, sedimen
tary, and local meteorological forces (Bloom 1983:43;
Clark et al. 1978:286; Kellogg 1988:84-85).

Relative Holocene curves have been constructed for
the tectonically stable and low wave-energy Gulf coast
of Florida for the period subsequent to 5000 B.P. As is
true everywhere else in the world, these curves and
the methods used in their construction are highly con
troversial. They mirror the two-school division
described above. Florida Gulf sea-level curves are
primarily based on radiocarbon dating of two very
different kinds of sediments, mangrove peats (e.g.,
Robbin 1984; Scholl and Stuiver 1967) and beach
ridges (e.g., Missimer 1973; Stapor et al. 1987, 1991;
Stapor and Tanner 1977; Tanner 1991). The peat data
based studies have produced smooth curves and the
beach ridge studies support oscillating curves.

The nature of peat deposits is such that researchers
using them are unable to detect a fluctuating Holocene
sea level of subtle proportions, say within 1 to 2 meters
either way of present sea level (Fairbridge 1984; Stapor
et al. 1991:815-816). Dating beach deposits, while
resulting in multiple episodes of sea level rises and
falls, has its own set of methodological problems
(Stapor et al. 1987:152, 1991:815-816). It seems that
fine resolution of sea-level variability at the effective
scale of several centuries (my "long-term" scale) would
understandably require geophysical methods dif
ferent from those used to construct the smooth curves.
Even those who present continuous-rise curves for
Florida's west coast (e.g., Scholl and Stuiver 1967:451)
suggest that low amplitude fluctuations may have
existed but that they are difficult, if not impossible, to
detect in the Holocene record (see Widmer 1988:167
169, 186-187). Yet it is precisely such subtle sea-level
change on regional (e.g., Gulf of Mexico) and local
(e.g., southwest Florida) spatial scales that is of
anthropological relevance because these oscillations
can directly influence coastal patterns of human set
tlement and subsistence.

Two Holocene sea-level curves have been hypoth
esized for the Charlotte Harbor area; they are based on
the study of barrier beach ridges and are incomplete
(Missimer 1973; Stapor et al. 1987, 1991). The Char
lotte Harbor reconstruction includes five fluctuations
identified through the study and radiocarbon-dating
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of barrier island beach-ridge sets: three rises and two
falls in water level beginning 2000 B.P. (50 B.C.)
(Stapor et al. 1987:149, 186). For archaeologists, these
episodes represent a major advancement over sea
level models suggested for the area by Widmer (1988)
and Hale (1985), and support earlier suggestions by
archaeologists that sea level may have been higher
than at present for a portion of the Late Holocene
(Griffin 1988; Walker 1987; Widmer 1986a, 1988).

Specifically, Stapor et al. (1987, 1991) interpret
beach-ridge sets to indicate a rise in water levels begin
ning circa 2000 B.P. (50 B.C.) and reaching a high stand
of perhaps .6 to .9 m (2 to 3 feet) above present sea level
(Figure 6). Earlier, Missimer (1973:92, 95) had
proposed a high stand of 1.5 to 2.1 m (5 to 7 feet) above
present sea level for the same time period. Sea level
began to drop around 1500 B.P. (A.D. 450), falling to
.3 to .6 m (1 to 2 feet) below present sea level. Missimer
provides evidence from a core that water levels fell
about .6 m (2 feet) below present levels ca. 1400 B.P.
(A.D. 550).

From a 2000 to 1500 B.P. high stand to a 1500 to
1100/1000 B.P. low stand, water levels may have
dropped .9 to 1.5 m (3 to 5 feet) follOWing Stapor et al.
or 2.1 to 2.7 m (7 to 9 feet) following Missimer. Beach
ridges suggest that the sea began to rise again around
1100 to 1000 B.P. (A.D. 850 to 950), this time to an
elevation equalling that of the present (Stapor et al.
1991). Sea level began to fall again around 500 B.P.
(A.D. 1450), again to .3 to .6 m below present mean sea
level (Stapor et al. 1991). The third rise observed in the
beach ridge patterns is that which has been occurring
over the past 100 to 150 years.

The Charlotte Harbor curves are in line with
Tanner's (1991) recent compilation of a curve for the
Gulf of Mexico region. Tanner's work at St. Vincent
Island and Dog Island along the coast of the Florida
panhandle is based on granulometric analyses of
quartz sand samples taken from beach ridges. Evi-

dence of sea-level fluctuations similar (at least in part)
to the Gulf of Mexico comes from the Mediterranean
(Sneh and Klein 1984), west Africa (Einsele et al. 1974),
and Denmark (Tanner 1991). The first two areas, in
terestingly, are located in Clark and his colleagues'
(1978) Zone III, along with the Gulf of Mexico.

Although the sea-level record for the Gulf of Mexico
continues to be debated and is far from complete, the
oscillating curves of Tanner (1991), Missimer (1973),
and Stapor and his colleagues (1987, 1991) demand
consideration by archaeologists. A few suggestions of
archaeological evidence for such sea-level variability
have been advanced for southwest Florida (Griffin
1988; Walker 1987; Widmer 1986a, 1988).

Inlet Dynamics. Large inlets can stabilize natural
ly for long periods of time, at the scale of centuries
(Bruun 1990:817). Boca Grande Pass (Figure 1) is
today the primary outlet for the northern part of the
study area. This large, deep (15.5 m) inlet is likely a
former river valley.

The creation of Captiva Pass (Figure 1) due to storm
breaching has been estimated to have occurred be
tween A.D. 650 and 1350 (Stapor et al. 1987:167). The
inlet has been maintained since that time. The age
estimation is based on the truncation of radiocarbon
dated beach ridges. The lateral variability through
time represented by long-term inlet dynamics trans
lates into variation of the salinity gradient and points
of marine-to-estuarine movement. The effect on local
aquatic faunal distribution should be significant as
noted under medium-term change.

Estuarine/Marine Zooarchaeological Fauna as Proxy Data

Interpretive Potential and Time Resolution. Because
of the spatial relationship between the estuarine
salinity gradient and the distribution of estuarine
fauna, the continual variation of the gradient through
time (due to continual geophysical variation as dis
cussed above) would have been a major determinant
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Figure 6. Mean sea-level curve for southwest Florida proposed by Stapor et al. based on geochronology,
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of the "menu" of estuarine foods available to prehis
toric residents of any given site location. Ideally, then,
a site faunal assemblage should reflect any change in
the paleosalinity gradient (using the present-day
gradient as a comparative standard) that might occur.

Shellfish are an appropriate medium for the detec
tion of paleosalinity conditions because living mol
luscs generally exhibit limited mobility; different
species are restricted to specific salinity ranges along
the estuarine gradient (see Figure 5 and Appendix C).
Imbedded bivalves present the most reliable in
dicators of all because of their stationary nature.
Aquatic molluscan species collected in the vicinity of
a given site will reflect the salinity range of surround
ing waters. In the present-day Charlotte Harbor sys
tem, the greatest density of oyster communities occurs
in areas where ideal mixing requirements are met.
Generally, these are the Cape Haze and Charlotte Har
bor (proper) locales (Figure I), Matlacha Pass, and the
mouth of the Caloosahatchee River (Figure 1). Shell
midden sites in these areas reflect this pattern.

Because of the lack of direct influx of freshwater into
Pine Island Sound (Pine Island functions as a barrier),
salinities are higher there and seagrass meadows are
extensive. Oyster bars are negligible or absent;
gastropod populations are dense. Middens in Pine
Island Sound reflect this molluscan distribution. Mid
dens in western Pine Island Sound, especially those
near inlets, document a predominance of high salinity
species as well as higher diversities (during the times
when inlets were present).

Because of their great mobility, fishes are indicative
of gradient position to a lesser degree than molluscs.
However, some fishes (e.g., sharks and other large
predators), depending on their abundance in sites, are
useful in determining the presence or absence of near
by inlets (the high-salinity end of the continuum) or
the areal extent of habitat types such as seagrass
meadow (e.g., pinfish, pigfish, and silver perch). The
important key here is relative abundance ("change in
condition"). Large predaceous marine fishes, for ex
ample, normally frequent the shallow lagoons in
search of prey, so one would expect to find some of
their remains in site middens located in those shallow
lagoon areas. However, a large abundance of MNI
represented by these remains would be expected if an
inlet is located nearby because it is at this feature
where these fishes would be constricted in their dis
tribution (at the change of tides), and thus easy prey
for humans.

I assume that fishing for large fishes (producing a
large number and variety of MNI) would more likely
occur where these animals were forced (by the boun
daries of an inlet) to aggregate rather than in an en
vironment (broad seagrass meadows) where they
would disperse for feeding purposes. A similar signa
ture may exist in a relationship between pinfish-pig
fish-perch abundance and extent of seagrass meadow.

At the extremes of the salinity gradient - the fresh
water and oceanic environments - inter-site ar-
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chaeofaunal assemblages are easily distinguished. It
follows that under environmental change (state or
condition), sites at the gradient extremes would hold
the greatest potential for detection (i.e., the fauna at
these points would be the most sensitive to change).
At the same effective scale (i.e., foods that were eaten
by site inhabitantst inter-site archaeofaunal as
semblages representing the estuarine environment be
tween the two extremes may appear very similar. To
attempt detection of potential environmental varia
bility such as that described in the above section, one
may have to use a finer analytic scale.

The oyster bar community (i.e., oysters and all as
sociated species) is thus of special importance to es
tuarine paleoenvironmental interpretation. The
presence of oyster bars can suggest the presence of
estuarine conditions. The oyster's wide salinity range,
5 to 35 0AJo, theoretically can cover essentially the entire
gradient (however, the extremes are tolerated only for
brief periods). At a finer resolution, the species com
position of the bar community at a given time and
place reflects a much more restricted salinity range
within the estuarine context (Day et a1. 1989:348; Wells
1961).

It is the epibionts associated with the oyster in the
bar community that allow a fine-tuning of salinity
interpretations (Wells 1961:239, 249-250, 252). Or
ganisms such as boring sponges (Cliona spp.), crested
oyster (Ostrea equestris), slipper shells (Crepidula spp.),
etc. are reliable indicators of salinity changes (Galtsoff
and Merrill 1962; Hopkins 1956; Puffer and Emerson
1953; Wells 1961). Humanly-transported clusters of
oysters, even if culled at the bar, must have main
tained some degree of their community integrity be
cause the shells of many of these associated organisms
entered the zooarchaeological record firmly attached
to host Crassostrea oyster shells (Appendix B).

This situation offers the zooarchaeologist potential
intra-estuarine, temporal salinity indicators, at least
for those sites that contain a large percentage of east
ern oyster in their middens. Unfortunately, no sys
tematic distribution study of living molluscs exists for
Charlotte Harbor. The North Carolina study, how
ever, includes species whose zoogeographic ranges
extend to the Gulf of Mexico (Wells 1961:240, 249-250).
The most notable of these in terms of abundance and
well-defined salinity tolerance is the crested oyster,
Ostrea equestris (Galtsoff 1964:12; Galtsoff and Merrill
1962; Hofstetter 1959:1-2), whose optimum salinity
seems to be 32 0AJo or higher and whose lower limit is
generally between 28 and 29 0AJo (Wells 1961:249,253).
At the high salinity end of the estuarine gradient,
crested oysters become so abundant as to replace the
eastern oyster (Galtsoff 1964:406).

Diachronic paleoenvironmental reconstruction
based on proxy fauna hinges on whether or not the
short-, medium-, and long-term environmental chan
ges have recognizable and distinguishable zooar
chaeological signatures. This determination clearly is
hampered by the inability to determine the length of
time represented by anyone zooarchaeological mid-
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den sample. In shell middens, if a large deposit of
generally unbroken shells is free of sediment, we can
infer that the shells accumulated rapidly. If layers of
dense sediment occur, we may infer that the deposit
accumulated slowly. We do not know how rapidly or
how slowly.

Even paleontologists have had only minimal success
at estimating sedimentation rates and this is usually at
time scales of relatively great magnitude (thousands
of years) (e.g., Dingus 1984; Dingus and Sadler 1982).
Archaeologists are forced to think at time scales
defined by the statistical nature of the carbon-14
dating technique. At the 95% confidence level (two
standard deviations), a given radiocarbon date can
range ± 100 years or more, Le., my "long-term" scale.

Dincauze (1987:298) notes that faunal remains have
not been used to their potential in Americanist
paleoenvironmental reconstructions at intra-regional
scales. It is likely that the complexities of multiple
forcing variables coupled with the difficulty of time
resolution (of midden samples) accounts for this situa
tion. For example, if a given sample from a specific
site in the Cape Haze area indicates a higher salinity
condition than what is expected for that area (based
on present-day conditions), how can we decide
whether the cause was an intra-annual decrease in
rainfall, a medium-term drought, or a long-term sea
level rise?

It is possible to overcome this dilemma by limiting
research questions to the long-term scale, using com
posite faunal assemblages to mediate short- and
medium-term variability. However, two conditions
must be met. First, individual samples that make up
the composite assemblages must be reasonably con
temporaneous (± 100 years). Second, individual
samples must be aggregated either on an intra-site
basis or minimally be from sites with matching habitat
settings. In other words, the researcher needs many
radiocarbon-dated samples from comparable habitats
to begin a diachronic study.

In the present study, there are not enough samples
to create temporal, composite faunal assemblages for
all time periods that are represented. In the absence
of these composites, temporal interpretations based on
single faunal samples are considered only as hypoth
eses to be tested when more comparable samples be
come available. With this in mind, then, the question
becomes whether or not single samples of ar
chaeofauna reflect (see Ingram et al. 1981 :10) the es
tuarine variability at any degree of reliability at short-,
medium-, and long-term scales.

Detection of short-term, isolated environmental
changes in archaeological middens is unlikely due to
the rapid recovery of fishes, discussed above. A pos
sible exception is hurricanes of great magnitude or the
occurrence of multiple hurricanes in a single season.
The creation of a new inlet by hurricane forces in the
locale of a given site would be an easy change to detect
with archaeofauna because the salinity regime would
be altered significantly. Because no (mollusc) species-
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specific data, with the exception of eastern oysters, are
available in the literature, it remains unclear for how
long faunal populations and distributions would be
impacted by multiple hurricanes and what signatures
might present themselves in a zooarchaeological
sample.

Another short-term change of interest is that from
season to season. Seasonal periods can certainly be
detected in subtropical shell middens through the use
of subtle methods such as intra-species growth
analyses (Chapter 7, this volume; Russo 1991). How
ever, time resolution is not a concern in these studies,
which usually deal with the question of human seden
tism. One sample could represent multiple years of
seasons. The identification of single seasonal signa
tures (not to be confused with the studies just men
tioned) in subtropical middens is possible, but
unlikely due to the mixed nature of midden deposits
and the subtlety of subtropical seasons.

The greatest difficulty in interpreting change using
single archaeofaunal samples lies in distinguishing
between medium- and long-term variability. It is like
ly impossible to do so if such samples are considered
in isolation. However, taken together, multiple single
samples at the broader scale of the Charlotte Harbor
region may provide an opportunity to detect patterns
and discontinuities suggestive of either medium- or
long-term environmental change. This approach is
illustrated in the following section.

Temporal Zooarchaeological Assemblages. The fol-
lowing examination of zooarchaeological samples is
arranged chronologically rather than by site. The time
range is from 570 B.C. to A.D. 1350. The samples are
placed within their spatial context, established earlier
in this study, in effect comparing the single faunal
assemblages to the modern gradient model. A
"match" would imply a local environment very similar
to that of the present-day one. Changes in state or
condition would imply environmental change in
which case the potential factors discussed above are
considered and offered as explanatory hypotheses.

The Useppa sample, A-4-2, radiocarbon-dates to 570
B.C. (Table AI), making it the earliest zooarchaeologi
cal assemblage in the present study. Useppa Island is
located in western Pine Island Sound (Figure 1).
Quantification (Figure 3; Table B9) indicates that
oysters were important to the diet of the island's in
habitants and that they and associated invertebrates
reflect mid-salinity water conditions.

The crested oyster to eastern oyster ratio based on
MNI is 1:26 (Table B9). The low numbers of the high
salinity (28 - 35+ 0;00) crested oyster suggest that
salinities around Useppa were near the lower end of
the animal's salinity range, 28 to 29 0AJo. Salinities
today in the area average 31 0AJo or more (Wang and
Raney 1971:18), too high for productive eastern oyster
beds (due to invasion of high-salinity predators). The
procurement emphasis at 570 B.C. was on established
eastern oysters and lagoonal fishes (e.g., pinfish, cat
fish) (Figure 3; Table B9). Thus, there is the suggestion
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of an average salinity slightly lower than that of today
for 570 B.C. Useppa Island. The overall rarity of high
salinity invertebrates and large predaceous fishes in
Useppa's 570 B.C. sample (Table B9; Appendix C)
supports the mid-salinity inference.

At the long-term scale, sea-level fluctuation and
inlet dynamics have the greatest bearing on Useppa's
paleoenvironment. One hypothesis that would ac
count for the 570 B.C. lower salinity is a slightly lower
mean sea level than that of the present. Both Stapor et
al. (1991:Figure 14) and Tanner (1991) document a
small drop (.3 to .9 m, or 1 to 3 feet) in sea level during
this time. Shifting inlet locations associated with the
southern half of Cayo Costa, however, could also ex
plain the mid-salinity waters.

There is no suggestion in the faunal remains that
Useppa's local environment was influenced signifi
cantly by an adjacent inlet. Herwitz's (1977) Platt Pass
must not have existed during this particular occupa
tion period of Useppa Island because if open it would
have allowed high-salinity waters into the Useppa
locale. If Stapor et al.'s (1991:827) estimate is correct,
Captiva Pass did not exist at this time either, further
restricting high-salinity waters from the Useppa area.
However, Herwitz (1977:70) notes evidence of another
old pass, unnamed, at the southern end of Cayo Costa
that probably preceded Captiva Pass. Even if this inlet
existed, it would have allowed the entry of high
salinity waters to the south of the Useppa area, as
Captiva Pass does today.

For an archaeological site located so near to the
ever-changing barrier island chain, we cannot know
which long-term factors were most influential. Per-

Food MNI%
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haps both sea-level and inlet forces were important.
We can, however, safely infer that Useppa Island ca.
570 B.C. was not under the influence of an open Platt
Pass. A final possibility is that Useppa's local environ
ment, including its relationship with the various inlets
on Cayo Costa, was like today's and that a medium
term freshening of area waters resulted in the pattern
of oyster bed fauna.

The oldest two Josslyn (Figure 1) samples, A-I-32
and A-I-22, radiocarbon-date to 130 B.C. and 120 B.C.,
respectively (Table AI). The archaeofauna from each
of these samples document an intensive exploitation
of the shallow-water, seagrass-meadow habitat with
much less importance placed on oyster bars (Figure 3;
Figure 7; Table BI0). This picture is congruent with
the present local environment of Josslyn, where mean
annual salinities average 32 %0 (Wang and Raney
1971 :18). Eastern oyster communities are not common
in present-day Pine Island Sound due to relatively
high salinities. The A-I-22 increase (relative to the
stratigraphically lower A-I-32 sample) of oysters and
their associates suggests a slight lowering of salinities
to a level that would allow a development of oyster
bars in an area where today there are essentially none.
Supportive of this is the lack of a proportional increase
in the high-salinity crested oyster, which would be
expected in waters of 32 0tfJo salinity.

Thus, the two faunal assemblages suggest that con
ditions very similar to today's existed ca. 120/130 B.C.
in the Josslyn locale but that slightly lowered salinities
may have been a possibility during the A-I-22 occupa
tion. If the latter were the case, we can again invoke
long-term environmental factors but not with any
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precision. The unnamed Cayo Costa pass may have
been open during this time but it is far enough away
from Josslyn that its infilling (partial or complete) may
not have been a factor. A lower sea level such as
Stapor et al. (199l:Figure 14) and Tanner (1991) hy
pothesize (Table 1) for this period may explain the
A-1-22 pattern, but the possibility of a medium-term
extended wet period confuses the picture. Missimer
(1973:68) and Tanner (1991 :585) place the beginning of
the subsequent Wulfert sea-level rise at 2100 B.P. (150
B.C.). The two Josslyn samples (A-1-22 and A-1-32)
may represent this transition state, resulting in en
vironmental signatures closely resembling that of the
present.

Table 1. Oscillating Holocene Sea-Level Curves
Based on Beach-Ridge Data for the Charlotte Har
bor and Gulf of Mexico Regions.

Charlotte Harbor (Stapor el aJ. 1991)

Rise, 2000 B.P. 50 B.c.
Fall, 1500 B.P. A.D. 450
Rise, 1100 B.P. A.D. 850
Fall, 500 B.P. A.D. 1450
Rise, 150 B.P. to present A.D. 1800 to present

Sanibel Island (Missimer 1973)

Rise, 2100 B.P. 150 B.C.
Fall, by 1400 B.P. A.D. 1550

Gulf of Mexico (Tanner 1991)

Post-glacial high, 6000-5000 B.P. 4050-3050 B.C.
Fall before 3500 B.P. before 1550 B.C.
Rise, 3000-2800 B.P. 1050-850 B.C.
Fall, 2600-2300 B.P. 650-350 B.C.
Rise, 2100-1800 B.P. 150 B.C.-A.D. 150
Fall, 1500-1200 B.P. A.D. 450-750
Rise, 1100-800 B.P. A.D. 850-1150
Fall, 800-700 B.P. A.D. 1150-1250
Rise, 400-200 B.P. A. D. 1550-1750

Suggestive of a lower sea level for ca. 120/130 B.C.
(sample A-1-32) and earlier is a recorded submergence
of the lowest levels of the Josslyn excavation. Below
A-1-38, the midden continued another 60 cm (about 2
feet) below water table. Subsidence of midden depos
its may account for some of this submergence but it
would be minimal because the substrate is sandy and
would have supported the midden weight (Chapter 3,
this volume). Still, in an area as shallow as that where
Josslyn is located, all of the submergence does not
seem to be accounted for without pointing to a post
midden rise in sea level from a level lower (i.e., Stapor
et al. and Tanner's low stand prior to 150/50 B.C.) than
that of the present. Data from vibracores taken in
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other areas ofJosslyn Island suggest to Upchurch et al.
that some portions of the middens were deposited in
shallOW water, as a result of the prograding site (Chap
ter 3, this volume). An alternative explanation for the
submerged midden would be a small-scale sea-level
fluctuation.

Radiocarbon dates for the lower three Cash Mound
samples, A-1-20, A-1-17, and A-1-8, overlap in time,
ranging from A.D. 150 to A.D. 270 (Table AI). The
fourth and uppermost sample, A-1-4, dates to several
hundred years later, A.D. 680. Turtle Bay, where Cash
Mound is located (Figure 1), is today an area of mid
to low-salinity (isolated readings of 21.8 %0 for
December, 1968 and 22.2 O;()o for November, 1968)
waters (Wang and Raney 1971:6, 30-31). Turtle Bay is
known for its many productive eastern oyster com
munities (Woodburn 1965:24). Cash Mound's ar
chaeofaunal samples mirror this density with an
abundance of oyster shells (Figure 8; Tables B5 - B8).

Table 2 and Figure 9 present MNI data (taken from
Tables B5 through B8) for the eastern oyster, crested
oyster, common crown conch, and ribbed mussel for
each of the four Cash Mound samples. A high crested
oyster to eastern oyster ratio (1 :2) characterizes the
A.D. 270 Cash Mound sample (A-1-20), suggesting a
relatively high salinity for Turtle Bay during that time
period. Samples A-1-17 and A-1-8 (A.D. 190/150) also
exhibit higher ratios (both 1:5) than would be expected
for Turtle Bay. The A.D. 680 sample, A-1-4, contains
no crested oyster specimens (despite the occurrence of
at least 343 eastern oysters), indicating water condi
tions too low in salinity for their presence (i.e., general
ly less tha n 28 %0).

Possibly supportive of a salinity variation for the
A.D. 150/270 to 680 period are similar decreases in
slipper shells (Crepidula) and barnacles (Balanus) (Ta
bles B5 - B8). However, these specimens would have
to be broken down into species to confirm salinity
tolerances. Also of interest is the appearance in Level
A-1-8 of a high-salinity parrotfish, Sparisoma sp. (Table
B6).

Turtle Bay (Figure 1) today is a well-protected, quiet
estuarine bay of low salinity. It has no practical access
to inlets of the barrier island chain and yet the high
salinity crested oyster occurs in significant numbers in
the A.D. 150 to A.D. 270 samples. Since the three
high-salinity samples overlap in time and span a
deposit 130 cm thick, medium-term environmental
change (e.g., a drought of several years) can be rea
sonably eliminated as an explanation. A mean sea
level higher than that of the present, with concomitant

Table 2. MNI Percentages of Eastern Oyster (EO), Crested Oyster (CO), Crown Conch (CC), and Ribbed
Mussel (RM) for Cash Mound Samples, A-1-4, A-1-S, A-1-17, and A-1-20.

Sample Dale EO % CO % CC % RM % Total

A-I-4 A.D. 680 ± 70 343 38 0 0 305 34 246 28 894
A-I-8 A.D. 150± 90 687 37 135 7 97 5 958 51 1877
A-I-17 A.D. 190±80 274 23 51 4 31 3 861 71 1217
A-I-20 A.D. 270 ± 60 598 32 343 18 36 2 892 48 1869
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Figure 8. Comparative percentages of zooarchaeological food MNI, minimum meat weight, and maximum
meat weight by provenience for the Cash Mound faunal samples (based on data presented in Appendix B).
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increased average salinities for Turtle Bay, could ex
plain the variation observed in the Cash Mound
samples.

A fluctuation in water level might also explain the
A.D. 150 - A.D. 270 abundance and subsequent A.D.
680 decline in numbers of ribbed mussel (Table 2;
Figure 9). A rise in waters (e.g., A.D. 150 - A.D. 270)
might have meant an increase in Cape Haze's brackish
wetland area, providing more habitat for this em
bedded bivalve. A fall in water levels (e.g., A.D. 680)
may have resulted in decreased habitat.

The predominantly intertidal common crown conch
also offers a telling pattern in the Cash Mound samples
(Table 2; Figure 9). The scavenging crown conch vora
ciously feeds on many different living organisms as
well as decaying flesh and other detrital material
(Dalby 1989:709; Gunter and Menzel 1957:86-87;
Hathaway and Woodburn 1961:53,64; Menzel and
Nichy 1958:136; Tabb and Manning 1961:577). In
cluded in this menu is the eastern oyster. Researchers
now agree that the crown conch is not a "serious"
predator to oysters (Caldwell 1959:121; Hathaway
1958:193-194; Hathaway and Woodburn 1961:60, 64;
Menzel and Nichy 1958:136). However, these con
clusions are biased toward a focus on productive,
heathy oysters - in other words, crown conchs do
little damage to today's commercial industry.

Of great relevance here, the crown conch's abun
dance is often associated with poorly-producing inter
tidal oyster bars (Hathaway and Woodburn 1961:45,
60,64). Crown conchs attack oysters that already are
weakened by natural environmental stresses such as
summer high temperatures (Hathaway 1958:193;
Hathaway and Woodburn 1961:60-61; Tabb and Man
ning 1961:577) or abnormally-prolonged exposure.
Exposure of oysters can be caused by too crowded a
bar population or by a periodic lowering of water
level.

The Cash Mound A.D. 680 sample indicates a sub
stantial increase in crown conch MNI over the earlier
three samples. This pattern does not appear to be
salinity-related because of the crown conch's wide
"active" salinity range, 20 to 32 0;00 (Hathaway and
Woodburn 1961:49). Rather, the pattern of the crown
conch may reflect a predator-prey relationship with
the eastern oyster. By the time the A.D. 680 midden
was deposited the crown conch population had
reached a very competitive level (Table 2; Figure 9).

An increase in the crown conch as oyster predator
would imply that the oysters had been stressed en
vironmentally. It might also imply that more food
became available for juvenile crown conchs who ex
hibit a very different habitat, and thus feeding be
havior. Studies show that juvenile crown conchs live
in the seagrass flats and intertidal mudflats and move
to oyster bars only when they reach maturity
(Caldwell 1959:117; Dinetz 1982; Hathaway 1958:191;
Woodbury 1986). Presumably, juvenile conchs feed
on detritus and small seagrass molluscs although this
has not been made explicit by experimentation.
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What type of environmental stress, then, can ac
count for an increased food supply for both juvenile
and adult crown conchs as well as the decreased
salinities that are indicated by the crested oyster and
other animals in the A.D. 680 sample? A major hur
ricane comparable to 1960's Donna is a possibility. An
influx of heavy rains would lower estuarine salinities.
Destruction of seagrasses and oyster bars is a common
result of large hurricanes in addition to general mass
mortality of vertebrates and invertebrates. If they
themselves survived the impact, crown conchs would
be the likely opportunist because of their scavenging
nature. Like the catfish, crown conchs would not be
deterred by oxygen-depleted, turbid water conditions
(see Hathaway and Woodburn 1961:60).

A short-term population increase of crown conchs is
feasible although such a response has not been noted
in post-hurricane reports. These reports, however,
rarely mention shellfish with the exception of the com
mercially-important oyster. Moreover, the massive
hurricane of ca. A.D. 630 documented for the Sarasota
area (Davis et al. 1989) exists as a tempting correlate
to the A.D. 680 ± 70 sample. Arguing against the
hurricane hypothesis, however, is the enormous in
crease in freshwater runoff which would be detrimen
tal to crown conchs or at least result in their migration
to more saline waters.

A short-term (seasonal) or medium-term (multiple
years) extended rainy period could account for the
lowered salinities but salinities would have to be very
low before oysters would be stressed (see Allen and
Turner 1989). If salinities were this low, then as in the
above example, crown conchs could not survive, much
less thrive.

A third possibility is a lowering of mean sea level.
This could have occurred at either a medium- or long
term scale. Since we are dealing with only a single
sample (A-1-4, A.D. 680), the medium-term scale can
not be easily ruled out. At either scale, such variation
would have affected the whole of Florida's southwest
coast and perhaps other coastlines of the Gulf of
Mexico as well. Intertidal oyster bars that had been
established at a higher water level would gradually
become exposed more frequently and for longer dura
tions as waters began slowly to recede. This would
result in a ready supply of weakened oysters.

If the magnitude of the sea-level fall were large
enough, the crown conch's food supply would be
abundant for some time and a significant seaward
shift in the salinity gradient would occur. These
events would result in lowered salinities in Turtle Bay
(but within the conch's tolerance range) and an in
crease in the crown conch population.

From a long-term scalar perspective, this last
scenario is supported by the sea-level curves proposed
by Missimer (1973) and Stapor et al. (1987, 1991) for
the Charlotte Harbor area and by Tanner (1991) for the
entire Gulf of Mexico (summarized in Table 1). The
three high-salinity Cash Mound samples dating to
A.D. 150 to 270 fall within the hypothesized period of
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higher sea level, 50 B.C. to A.D. 450. The most recent
sample, dating to A.D. 680 and indicating a relatively
lowered salinity, falls within the hypothesized low
stand of A.D. 450 to A.D. 850/950.

The Cash Mound samples indicate a salinity fluctua
tion relative to each other. Unfortunately, no sys
tematic present-day salinity records are reported for
Turtle Bay; just the observation by Wang and Raney
(1971:6) that waters are of "low salinities." My per
sonal observations are that crested oyster is rare in the
Cash Mound area and that crown conchs are common
but not particularly abundant (this, of course would
vary with the intra-annual rain pattern). In January of
1991, I had the opportunity to examine the stratifica
tion of interior portions of Cash Mound at several
locations. These midden areas exhibited a distinct
stratum of heavy concentrations of crown conchs in
cluding an abundance of juvenile shells. A sample of
these juvenile shells was removed and sent for ra
diocarbon analysis as a test of the crown conch/low
stand association. The result was A.D. 420 ± 60
(calibrated range = A.D. 419-565), tolerably close to the
hypothesized low-stand date range of ca. A.D. 450 to
850/950.

Since a medium-term salinity variation cannot be
discounted for the A.D. 680 sample, information from
contemporaneous middens from outside of the pre
sent study are appropriate. Widmer (1986a) argues
for a sixty-cm-higher water level at ca. A.D. 400 based
on excavations of barnacle-encrusted post molds at the
Solana site, 8CH67, located on a small Peace River
tributary (Figure 1).

Widmer also describes a heavy dietary dependence
on the crown conch at the Solana site. If salinities in
the Solana area were high enough to accommodate the
crown conch, as they apparently were, a higher sea
level would have pushed the salt wedge up to the
mouth of the Peace River. Today, only in the dry
winter (January and February) do salinities reach even
as high as 20 0AJo in this area. This is the minimum of
the conch's active salinity range. Since Solana was
dated near the end of the hypothesized high stand, the
crown conchs here may indicate a beginning of reced
ing waters. If the crown conch/low-stand association
is valid, this Solana occupation and the A.D. 420 Cash
Mound date may document the sea-level drop closer
to A.D. 400 rather than Stapor et al. (1991) and
Tanner's (1991) A.D. 450 (Table 1).

Griffin (1988:231, 235) records a stratum of crown
conch shells that is sandwiched between an in situ
oyster bar and a later shell midden at the coastal
Everglades site of Onion Key, 8M049. He believes the
oyster bar formed during the period of sea-level rise
coincident with Widmer's rise recorded at Solana
(Widmer 1986a). If so, then the abundance of crown
conchs may represent a collection made during the
subsequent sea-level drop, A.D. 450 [400?] to A.D. 850
(i.e., the oysters gradually became exposed and weak
ened, resulting in an increase in conch predators).
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At the Pineland Site, 8LL33 (Figure 1), recent excava
tions by the Southwest Florida Project encountered a
thin stratum of exclusively juvenile crown conch
shells. A sample of these was radiocarbon-dated to
A.D. 510 ± 70 (calibrated range = A.D. 508-658). Few
oyster bars occur in the Pineland area due to relatively
high salinities. Instead, Pineland is associated with
vast seagrass and intertidal flat environments; these
are the habitats of the living juvenile crown conch.

The conch shell stratum at Pineland is sandwiched
between massive deposits of largely lightning and
pear whelks with essentially no sandy sediment or
vertebrate faunal remains and very few artifacts.
These deposits are contemporaneous with the crown
conch and were rapidly laid down. I hypothesize that
the crown conch was not alone in its population in
crease. If intertidal areas increased due to a lowered
water level, this may have increased the food supply
for whelks also. Although it is believed that whelks
primarily feed on bivalves (Kent 1983:103-104), they
may increase the number of crown conchs in their diet
when the opportunity presents itself (see Kent 1983:
104), thus the whelk population may have been ben
efitting from a higher crown conch population.

The whelk hypothesis can be tested at any of the sites
in Pine Island Sound, representing the greatest area of
whelk habitat (I am reminded of the great deposits of
whelk shells, without other sediment, in some parts of
Josslyn Island; these have not been radiocarbon
dated). In the same vein, Milanich et al. (1984:278, 284,
287) document a significant increase in whelk num
bers in a Useppa Island stratum estimated to date
around A.D. 700.

Finally, new information comes from the Wightman
Site, 8LL54, located on Sanibel Island (Figure 1). The
site is located adjacent to the high Wulfert beach ridge
set documented by Stapor et al. (l991:Figure 12). The
Southwest Florida Project briefly reopened the site in
March of 1991 prior to construction of a private home
and sampled portions of the lower strata earlier docu
mented by Wilson (1982) and Fradkin (1976). Over
looked by the earlier researchers is a stratum of crown
conch shells, including an abundance of juvenile
specimens, that directly overlies a naturally-placed
deposit of sand and shell that I, along with Stapor
(personal communication, 1991), hypothesize to be
associated with a high sea-level stand. The crown
conch shells are associated with the time when
Wightman was reoccupied (i.e., when water levels fell
again). A sample of juvenile crown conch shells sent
for radiocarbon analysis resulted in a date of A.D. 660
± 60 (calibrated range = A.D. 666-779).

The implication that I see from the range of radiocar
bon dates (ca. A.D. 400 to 700) associated with the
various lines of evidence is that the environmental
event that resulted in a population increase of crown
conchs and possibly whelks probably occurred on a
long-term time scale. Further, the event was at least
regional in that evidence is found in the northern,
central, and southern parts of the study area. The
event correlates with Missimer (1973:25-27), Stapor et
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al. (1991), and Tanner's (1991) low sea level stand of
A.D. 450 to A.D. 750/850 (Table 1) and sea level ap
pears to be the most likely environmental variable to
explain the archaeofaunal patterns.

The A-I-12 sample from Josslyn Island radiocarbon
dates to A.D. 820 (Table AI) and quantification (Figure
7; Table B11) indicates an intensive exploitation of the
surrounding seagrass fauna similar to the earlier two
Josslyn samples. Generally, the faunal assemblage
represents water salinities very similar to those of the
present. Today the mean annual salinity has been
recorded at 32 0/00 (Wang and Raney 1971:18). The
crested oyster to eastern oyster ratio is about 3:1, in
line with present salinities. Eastern oysters total only
31 MNI. In sum, based on inference from the ar
chaeofauna, Josslyn's A.D. 820 environment was
similar to the present-day one.

The A.D. 820 Josslyn sample falls near Stapor et al.'s
A.D. 850 rise in sea level, a rise that probably con
tinued until a height comparable to that of the present
was attained. Tanner (1991:587) places the rise a little
earlier, ca. A.D. 750 (Table 1). If their models are valid,
one would expect Josslyn's paleoenvironment of A.D.
820 to be similar to that of the present.

Contemporaneous with the Josslyn A-I-12 sample
are the four samples from Big Mound Key, Layers 11,
8b, 7, and 2, narrowly ranging in radiocarbon dates
from A.D. 860 to A.D. 880 (Table AI; Layer 11 was not
dated but is closely associated with the others).
Owing to the site's juxtaposition between a high-sa
linity (Gasparilla Sound at 28.5 to 32.8 0;00) aquatic area
and a brackish to low-salinity wetland area (Figure 1),

the faunal assemblages (Figure 10; Tables Bl- B4) span
the entire salinity gradient (Appendix C). Because of
this diversity, detection of environmental change sig
natures based on Big Mound Key archaeofauna may
be very difficult, unless the change is of a large enough
magnitude. There is little information in the samples
to suggest that Big Mound Key's A.D. 860 - A.D. 880
paleoenvironment was different from that of today.
This includes the inference that Gasparilla Pass existed
in some form.

The earliest Buck Key archaeofaunal sample, A-2-11,
radiocarbon-dates to A.D. 1040 (Table AI). The in
ferred exploitation focus was on the bay area to the
east of the island; marine gastropods were em
phasized (Figure 11; Table BI7). A high crested oyster
to eastern oyster ratio, 1:2, exists, and along with a
relative abundance of slipper shells and surf clams
reflects high-salinity waters just as are present today.

Today, Buck Key is located adjacent to Captiva Is
land (Figure 1). It is a relict barrier island, its northern
end dating to A.D. 750 based on a beach ridge set
(Stapor et al. 1991 :827). The remainder of the island is
older. Beach ridge sets comprising the southern half
of Captiva Island have been dated to A.D. 1350 or later
(Stapor et al. 1991:830). During the A.D. 1040 occupa
tion of Buck Key, then, this island would have stood
as a portion of the barrier chain. Both Stapor et al.
(1991) and Tanner (1991) indicate that the sea level
began to rise to ca ..3 m (1 foot) above present levels
ca. A.D. 850 from the previous low of roughly .6 m (2
feet) below present levels (Table 1). The A.D. 1040
occupation falls within this high sea-level episode.
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Although both of these situations represent significant
environmental change in the past, neither has a recog
nizable signature in the A.D. 1040 archaeofauna.

The most recent Josslyn archaeofaunal sample, A-l
4, radiocarbon-dates to A.D. 1200 (Table AI) and is
similar in character (Figure 7; Table BI0; Prentice 1986)
to the archaeofauna of the earlier Josslyn samples.
Oysters were of negligible importance, while the shal
low seagrass meadows were exploited intensively for
marine gastropods and bony fishes, particularly the
schools of pinfish/pigfish/perch. The ratio of crested
oyster to eastern oyster is high, 9:1, indicating high'
salinities and representing an increase in ratio over the
older three Josslyn samples, A-I-12, A-I-22, and A-l
32 (1 :2,1:4, and 1:1). One might infer a salinity change
(increase) here but other commensal data do not sup
port it. Moreover, the oyster samples are very small
- 26 crested oyster to 3 eastern oyster MNI - possibly
representing a single clutch. On the basis of the ar
chaeofauna, I infer that Josslyn's A.D. 1200 environ
ment did not differ significantly from that of the
present.

The sea-level models of Stapor et a1. (1987,1991) and
Tanner (1991) differ a little for the period beginning at
A.D. 850 (Table 1). Both indicate a rise in sea level ca.
A.D. 850 but Stapor et a1. record the subsequent fall at
ca. A.D. 1450 whereas Tanner places the fall earlier,
A.D. 1150/1250. In any case, either the sea level ca.
A.D. 1200 was the same as today's or Josslyn's ar
chaeofaunal remains are not sensitive enough to detect
a rise of low magnitude (roughly .3 m or 1 foot) such
is documented by the beach ridge sets. I suspect the
latter is the case.

Contemporaneous with the Josslyn A-I-4 sample is
the Buck Key B-2-9 sample (Kozuch 1986), radiocarbon
dating to A.D. 1250 (Table AI). This sample differs
from the Buck Key A-2-11 sample in that its faunal
remains reflect a much greater emphasis on fishing
(Figure 11; Table BI5). The large diversity of aquatic
vertebrates (28 species, including sea turtle) in the
sample implies a high-salinity environment just as
exists today in the Buck Key area. The size of the fish
(Figure 4) represented in the sample suggests a fishing
focus at or near an inlet.

Today, Blind Pass is the nearest inlet to the shell
middens on Buck Key (Figure 1). In the absence (pre
A.D. 1350) of the southern half of Captiva Island, there
would have existed a much closer, significant inlet off
the northwestern shoreline of Buck Key. Blind Pass
would not have existed, at least not in its present form.
Again, Tanner (1991) and Stapor et a1.'s (1991) sea
level rise of A.D. 850 to A.D. 1150/1250 or A.D. 1450,
respectively (Table 1), is not perceptible in the ar
chaeofauna. It may be that the magnitude of this rise,
.3 to .6 m (1 to 2 feet), was too small sufficiently to
impact aquatic fauna at the high-salinity end of the
gradient. Neither can the onset of the Little Ice Age
sea fluctuation (a low water level of similar mag
nitude), which Tanner (1991 :585) estimates to begin
around A.D. 1150/1250 (Table 1), be detected in the
archaeofauna.

The two youngest Buck Key midden samples, A-2
6/7 and B-2-5, radiocarbon-date to A.D. 1330 and A.D.
1350, respectively (Table AI). The A-2-6/7 sample
closely resembles the A-2-11 (A.D. 1040) sample, al
though A-2-6/7 shows an even greater emphasis on
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marine gastropods in terms of food MNI (Figure 11;
Table BI6). The crested oyster to eastern oyster ratio,
13:1, is high. There is an abundance of slipper shells,
of such large sizes that they were surely collected
intentionally. Surf clam is also present in abundance.
These same high-salinity species occur with sig
nificant MNI in the other three Buck Key samples
(Tables B14, B15, BI7), only in lesser quantities. The
difference then may reflect a variation in density of
shell among the four samples as opposed to a salinity
change (i.e., an increase in salinity).

Sample B-2-5 (A.D. 1350) is similar in character to
the B-2-9 sample (A.D. 1250) in that fishing was the
emphasized activity (Figure 11; Table AI). Here,
aquatic vertebrates (all fish) total 33 species (Table
BI4), the greatest diversity of any single sample. As
in B-2-9, this diversity and the large size of bony fishes
(Figure 4) suggest the presence of an inlet. As in the
other three Buck Key samples, high-salinity waters are
indicated by the B-2-5 assemblage. Although contem
poraneous with the A-2-6/7 sample (A.D. 1330), the
B-2-5 (A.D. 1350) high-salinity molluscs do not show
the same high MNI counts as those of A-2-6/7. Over
all, the four Buck Key samples suggest a continuity of
high salinity waters in the locale. As discussed earlier
in this study, the difference in the fishing to shellfish
ing relationship between the A excavation and the B
excavation clearly reflects an intra-site spatial varia
tion in deposit character.

Stapor et al.'s (1991:830) estimate of A.D. 1350 for
the earliest possible age of the southern half of Captiva
Island is relevant here. From A.D. 1250 (B-2-9) to A.D.
1350 (B-2-5) the inhabitants of Buck Key must have
had access to a nearby open inlet. Fishing from the
beach would not have been as cost-effective and there
is no conclusive evidence for offshore fishing. The
proposed "paleo-inlet" off Buck Key's northwestern
shoreline is still the most feasible possibility. Partial
southward progradation of sediments certainly could
have occurred during occupation with a portion of
present-day Roosevelt Channel (the waterway now
separating Buck Key from Captiva Island) serving as
an inlet. At any rate, the archaeofauna suggest that by
A.D. 1350 sediments of southern Captiva had not yet
formed a complete barrier paralleling (and going
beyond) Buck Key's western shoreline. The absence of
a discernible salinity change also supports this situa
tion.

Neither of these two fourteenth-century samples ex
hibit evidence of a drop in sea level as hypothesized
by Stapor et al. (1991) and Tanner (1991) beginning
A.D. 1450 and A.D. 1150/1250 (Table 1). Either Stapor
et al.'s estimate is closer to the mark and Buck Key was
occupied and abandoned before the onset of the Little
Ice Age era, or the archaeofauna is not sensitive
enough to detect a small-magnitude drop (.3 to .6 m
or 1 to 2 feet below present) in sea level at the high
salinity end of the estuarine gradient. Either could be
the case.

Effective Scale and Zooarchaeological Potential. At
what effective scale(s) did estuarine variability alter
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the basic subsistence menu and overall strategies in
the evolutionary trajectory of the Charlotte Harbor
people? We are now better prepared to answer this
question because we have a clearer understanding of
the potential of estuarine/marine zooarchaeological
remains as proxy data for paleoenvironmental model
ing. Based on preceding analyses, the potential of
archaeofauna as proxy paleoenvironmental data is re
lated to three considerations. These are temporal scale
of environmental variation, intra-regional site loca
tion, and magnitude of the variation.

Archaeologists, by the nature of the radiocarbon
dating technique, are forced to work at the long-term
scale. With the possible exception of a major hur
ricane, it is unlikely that short-term environmental
change can be identified in midden archaeofauna be
cause recovery is so rapid. Thus, with one exception
we can eliminate this temporal scale as a potential
explanatory factor. But medium-term change can rep
resent variation on a scale that may affect collection
strategies and can easily be confused with long-term
change when attempting to identify archaeofaunal sig
natures of the latter based on single samples. This
analytic barrier can be overcome if there exists sup
porting independent data including contemporane
ous (but at a long-term range) intra-site and inter-site
archaeofaunal assemblages, as well as geophysical
evidence.

Intra-regional site location is a critical factor in the
potential of archaeofauna as paleoenvironmental
change indicators. Faunal assemblages from sites
situated near the ocean end of the salinity gradient
allow inference of inlet presence or absence. Ar
chaeofauna from these areas have little potential to
detect long-term sea-level fluctuations, however, be
cause of fairly constant overall high-salinity waters. If
a salinity change is detected, it would more likely be
associated with inlet dynamics. An exception may be
Sanibel Island, whose greater land mass provides
some protected bay-side areas that offer a better
medium for detection of sea level-related salinity
variation (Le., oyster bars).

The greatest potential for detection of past sea-level
fluctuations lies in the archaeofauna of sites located in
the "true" estuarine areas of the salinity gradient; this
likely also applies to sites at the river mouths (e.g., the
Solana site, Widmer 1986a) but none were included in
the present study. These are areas where the greatest
mixing of waters and the greatest abundance of east
ern oyster, lightning and pear whelk, and crown conch
occur. They include oyster grounds such as the Cape
Haze Peninsula area and Matlacha Pass (Figure 1) and
gastropod habitat such as the vast seagrass and inter
tidal flats of Pine Island Sound, particularly the east
ern portion, distant from tidal inlets.

If no environmental change is reflected in the var
ious archaeofaunal assemblages, one may infer that
estuarine variability was not of magnitudes necessary
to impact human procurement of aquatic resources.
Of the long-term sea-level fluctuations, the Charlotte
Harbor archaeofaunal analyses suggest that rises and
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falls of .3 to .9 m (l to 3 feet) may not have significantly
altered collection strategies. Rises and falls of .9 to 1.8
m (3 to 6 feet), however, do appear to have a degree of
influence on procurement strategies. The sea-level
rise beginning at 150/50 B.C. and extending to A.D.
400/450 is one of a 1.2 to 1.8 m (4 to 6 foot) magnitude;
the water apparently rose from a low of .6 m (2 feet)
below present to a high of .9 to 1.2 m (3 to 4 feet) above
present. The magnitude of the subsequent A.D.
400/450 fall approximates that of the earlier rise. This
magnitude of sea-level change offers the best potential
for zooarchaeological signatures in Charlotte Harbor's
estuarine/marine archaeofauna.

INTEGRATING SPATIAL AND TEMPORAL
PERSPECTIVES

Zooarchaeological Patterns at the Local Scale

Big Mound Key, 8CR10. Four strata from a large
pit feature located at the summit of West Mound (Luer
1986:143) produced a total of 23,405 vertebrate and
20,058 invertebrate (identified at least to Class) bone
and shell fragments along with 447 vertebrate MNI
and 4,073 invertebrate MNI (Tables B1 - B4). Radiocar
bon dates range from A.D. 860 to A.D. 880 (Table AI).
Layer 8b (Table B2) exhibits the greatest animal diver
sity with 32 vertebrate taxa and 45 invertebrate taxa
represented. Fapnal remains characterize exploited
habitats as 36% mangrove and seagrass, 34% oyster
bed, 15% mangrove edge, and 2% littoral/Gulf (Figure
3). In addition, the appearance of largely freshwater
species such as greater siren, frog, and snapping turtle
suggests that a freshwater resource was utilized (Ap
pendix B).

Overall, gathering snails and bivalves accounts for
most of the food MNI (85%) deposited in the pit (Fig
ure 12) while only 4% to 22% of meat weight (Figures
A4 and A3, respectively) is contributed to the diet by
these shellfish. Fishes exhibit 13% of total MNI (Fig
ure 12) and 43% to 61 %of meat weight (Figures A4 and
A3, respectively) contribution. Crown conch, ribbed
mussel, banded tulip, and eastern oyster are the most
abundant shellfish species (Appendix B). Killifish,
pinfish, and toadfish are the most numerous bony
fishes. Sharks of the families Carcharhinidae and
Sphrynidae occur in low numbers in all four strata of
the pit. Two samples, 11 and 8b, indicate an impor
tance of white-tailed deer to the diet (however, see
Appendix A).

Hardhead catfish is unimportant in the four Big
Mound Key samples compared to the other four sites
(Table 3); this may be indicating a cultural preference
because this species is ubiquitous elsewhere and there
is no reason for catfish to be absent from the Big
Mound Key area. Additionally, the "meaty" scallops,
deer, sea turtle, shark, jack, and gag grouper com
ponents of the sample are unusually substantial and
may further suggest that these midden samples repre
sent a controlled access to certain foodstuffs. On the
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Table 3. Inter-site Comparison of Hardhead Cat
fish Totals.

Site Minimum Number Number of
of Individuals Samples

Big Mound Key 16 4

Cash Mound 106 4

Useppa Island 40 1

Josslyn Island 62 4

Buck Key 129 4

other hand, these occurrences may be explained simp
ly by the site's proximity to Gasparilla Pass.

Comparison of the four strata shows a decrease in
fish MNI over time (Figure 10), but the significance of
this is probably negligible because this material was
deposited in a pit or depression within a short span of
time judging from radiocarbon dates, profile draw
ings, and descriptions (Luer 1986; Luer et al. 1986). On
a more specific scale, one stratum, 8b, contains a large
number of shark eye or moon snails (Table B2), and
one stratum, 11, contains the only abundance of scal
lops (Table B1). These infrequent abundances may be
due to the behavior of the animals. Layer 8b contains
a fused radiale and proximal centrale bone of what
was probably a large Atlantic green sea turtle (d.
Chelonia mydas mydas), estimated to have weighed
close to 270 kg (600 lbs) and to have had a carapace
length of 131 cm (4.25 feet). This animal alone ac
counts for 40% of the maximum meat weight for this
sample. Green sea turtles could have been easily
procured when nesting on beaches in May and June
and have been known to enter estuarine waters.

The patterns observed in the Big Mound Key ma
terials indicate that both high and low salinity areas of
the estuarine gradient were exploited (AppendiX C).
This is very much in line with the site's present-day
location (Figure 1) near both marine and freshwater
habitats. The emphasis, however, is on marine fauna.
Overall, the archaeofauna of the Big Mound Key
samples suggests that the A.D. 860-880 environment
of the surrounding area was similar to today's, includ
ing the presence of an inlet such as Gasparilla Pass.

Cash Mound, 8CR38. Radiocarbon dates for the
lower three samples (A-1-20, A-1-17, and A-1-8) at
Cash Mound overlap in time, A.D. 150 to 270, while
the latest sample (A-1-4) dates several hundred years
later to A.D. 680 (Table AI). Totals of 12,209 ver
tebrate and 18,651 invertebrate bone and shell frag
ments were analyzed from the Cash Mound column,
representing 425 vertebrate MNI and 7,813 inver
tebrate MNI (Tables B5 - B8). Overall, Cash Mound
shows the lowest species diversity, with an average of
only 18 vertebrates and 24 invertebrates. It is probable
that the samples were taken from a specialized site
area, one used for oyster and mussel processing.
Faunal specimens surface-collected from the eroding
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beach indicate a greater diversity of vertebrates than
that seen in the samples discussed here.

Habitats represented in the samples are oyster bed
(38% MNI), mangrove edge (36% MNI), and man
grove/seagrass (9% MNI) (Figure 3). If barnacles are
added to the oyster bar category, where they most
likely originated, the proportion of individuals from
oyster bar habitats increases to 54%. Gathering
oysters and ribbed mussels together accounts for 84%
of all animal MNI (Figure 12). However, these two
bivalve species constitute only 8% to 58% of total es
timated meat (Figures A4 and A3, respectively).
Fishes, primarily hardhead catfish, comprise 38 to 64
percent of the total meat estimate (Figures A4 and A3,
respectively). Samples A-1-4, A-1-8, and A-1-17 con
tain an abundance of young hardhead catfishes, sug
gesting spring deposits (Wang and Raney 1971:
Appendix B). Sample A-1-20 has only a small sample
(5 MNI) of catfish, with three juveniles present.

The salinity regime represented by A-1-4 (A.D. 680)
molluscs differs markedly from that of the earlier three
samples. Sample A-1-4 also shows a decrease in oyster
productivity along with an increase in the predatory
crown conch. This scenario is consistent with a
lowered sea level beginning circa A.D. 450, as
hypothesized by Stapor et al. (1987,1991).

Useppa Island, 8LL51. One sample, A-4-2, from
Useppa Island was analyzed. It produced 4,937 ver
tebrate and 5,685 invertebrate bone and shell frag
ments, representing 208 vertebrate MNI and 895
invertebrate MNI (Table B9). Twenty-five vertebrate
taxa and 37 invertebrate taxa were recovered. The
deposit is radiocarbon-dated to 570 B.C. (Table AI).
Forty-nine percent of the individuals were from oyster
beds and forty-six percent were from mangrove/sea
grass habitats (Figure 3). Gathering bivalves (54%)
and snails (26%) accounts for the major portion ofMNI
in the sample, with fishing (19%) making up the
balance (Figure 12). Fishing, in contrast, reaches 55%
to 81 % of the total meat estimates (Figures A4 and A3,
respectively). Although oyster, cross-barred venus,
crown conch, tulip shells, pinfish, and hardhead cat
fish occur in large numbers, the infrequent sharks,
rays, jacks, seatrout, sheepshead, and striped burrfish
also account for sizable meat portions (Appendix B).

The data from this one sample suggest that Useppa's
environmental setting at 570 B.C. was similar to that
of the present. The sea level may have been slightly
lower based on the oyster bar species composition, but
the data are not convincing. The data do, however,
indicate that no ocean inlet existed in the immediate
vicinity of UseFpa Island when the A-4-2 faunal
remains entered into the midden.

Josslyn Island, 8LL32. Faunal samples A-1-32 and
A-1-22 radiocarbon-date to 130 B.C. and 120 B.C.
(Table AI). Samples A-1-12 and A-1-4 date to A.D. 820
and A.D. 1200, respectively (Table AI). Overall,
44,575 vertebrate and 32,099 invertebrate bone and
shell fragments were analyzed from the four samples.
Estimates of MNI are 1,323 vertebrates and 3,936 in-
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vertebrates (Tables B10 -B13). Midden faunal remains
at Josslyn are so dense that half the volume of sample
A-1-4 was found to produce as representative a sample
as that of a whole sample (see Appendix A). In addi
tion, the Josslyn samples display a high species diver
sity with an average of 29 vertebrates and 45 inver
tebrates.

Sixty-eight percent of the archaeofauna indicates
use of mangrove/seagrass meadow habitats (Figure
3). Extensive shallow seagrass meadows surround the
island even today. The high productivity of this eco
system is evident in the prehistoric gathering of ma
rine snails (53%) and fishing, mostly for small
schooling fishes (31 %) (Figure 12). Lightning whelk,
pear whelk, banded tulip, crown conch, and other less
abundant snails account for only 6% to 22% of meat
(Figures A4 and A3, respectively).

Pinfish, pigfish, silver perch, and hardhead catfish
are the most abundant Josslyn fishes. In addition,
dusky shark, sandbar shark, seatrout, sheepshead, red
drum, and toad fish contribute to the 53% to 59% meat
estimate for fishes (Figures A4 and A3, respectively).
Fishes and snails are prominent in all four Josslyn
samples with only a small increase of fishes in A-1-12
and A-1-4 (Figure 7). Sample A-1-32 includes a large
collection, 179 MNI, of scallops (Table B13). Overall,
the four Josslyn faunal samples suggest that water
conditions at the respective times of midden deposit
were much the same as those of today.

Buck Key Shell Midden, 8LL722. Samples were
analyzed from two test excavation units, A-2 and B-2.
Totals of 26,791 vertebrate and 18,018 invertebrate
bone and shell fragments were analyzed, representing
485 vertebrate MNI and 2,944 invertebrate MNI
(Tables B14 - B17). The A-2 samples, A-2-6/7 and
A-2-11, radiocarbon-date to A.D. 1040 and A.D. 1330,
respectively (Table AI). These two A-2 samples differ
in character from the B-2 fauna in that fewer fish
remains were recovered. Unit B-2 produced the
richest vertebrate faunal samples from the Buck Key
Shell Midden site, totaling 373 MNI (Tables B14 and
B15). Sample B-2-5 exhibits the highest species diver
sity of all 17 samples in the Charlotte Harbor study,
with 37 vertebrate and 49 invertebrate taxa (Table
B14). The B-2 radiocarbon dates are A.D. 1250 and
A.D. 1350 (Table AI). The following description of
results is based on analysis of the two samples from
B-2.

Based on the archaeofauna, the inhabitants of Buck
Key utilized mangrove/seagrass (62% MNI), littoral!
Gulf (17% MNI), and oyster bed (13% MNI) habitats
(Figure 3). Adjacent to Blind Pass and separated from
Captiva Island by the narrow Roosevelt Channel, Buck
Key is today the closest to the open Gulf waters of all
five study sites. Fish vertebrae widths (Figure 4) for
Cash Mound, Josslyn Island, and Buck Key suggest
that relatively larger individuals were caught in the
vicinity of Buck Key. In addition, the highest shark
MNI of all the sites occurs in the Buck Key Midden
samples (Table 6).



'MNI: Minimum Number of Individuals
~inMtWt: Minimum Meat Weight
"Max Mtwt: Maximum Meat Weight

Table 4. Comparison of Terrestrial and Aquatic Animal Food Resour
ces by Percentage.

Big
Cash Useppa Josslyn Buck

Resource Mound
Key

Mound Island Island Key

Terrestrial MNI' 0.25 0.03 0.49 0.28 0.26
AquaticMNI 99.72 99.90 99.03 99.68 99.61

Terrestrial Min MtWtb 3.12 0.31 2.03 2.24 4.26
Aqu!'tic Min MtWt 95.37 99.04 97.10 97.58 95.37

Terrestrial Max MtW( 36.09 23.39 36.53 33.46 14.97
Aquatic Max MtWt 62.73 74.76 60.30 66.20 84.66
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Fishing accounts for 47% of total MNI, a higher
percentage than at the other four study sites (Figure
12). Most abundant are hardhead catfish, pinfish,
striped burrfish, sheepshead, and silver perch. In ad
dition to these, snook, jack, seatrout, red and black
drum, and mullet were important meat sources (Ap
pendix B). Gathering bivalves, primarily surf clam
and oyster, accounts for 26% of total faunal MNI while
22% of total faunal MNI resulted from gathering
marine snails (Figure 12). Compared with the other
four study sites, crabbing, particularly the procure
ment of stone crabs, was somewhat important at Buck
Key with a 4% MNI (Figure 12). These bivalves, snails,
and crabs constitute only 4% to 14% of meat contribu
tion whereas fishes comprise 69% to 81 % (Figures A4
and A3). Mammals and sea turtles (Cheloniidae) are
additional important meat sources. The recovery of
three small natural pearls from B-2-9 (Kozuch 1986:15
16) is notable considering Fontaneda's (1945:31) state
ment that the Charlotte Harbor area "is a large coun
try, rich in pearls."

Overall, the two A-2 samples are similar to each
other, as are the two B-2 samples. The four samples
taken from two different midden areas indicate two
different types of midden deposits. However, both
sets of results are much in line with Buck Key's sur
rounding environment. The difference in the two mid
den areas is one of varying quantities of species as
opposed to kinds. Three samples, A-2-6/7, B-2-5, and
B-2-9, range in date to A.D. 1250 to A.D. 1350 (Table
AI). The fourth sample, A-2-11, dates to ca. A.D. 1050
(Table AI) or earlier but no significant chronological
pattern in the faunal remains is apparent (Figure 11).

The high salinity requirements of much of the Buck
Key archaeofauna indicate that a nearby inlet must
have been open in some form at the time of prehistoric
human occupation. Additionally, there is no indica
tion that sea level differed from that of the present, ca.
A.D. 1050 to A.D. 1350; it may not be possible to
recognize signatures due to Buck Key's location at the
high end of the salinity gradient.

Exploitation Patterns at the Regional Scale

An Aquatic Exploitation. Fontaneda (1945:31),
writing around 1575, described the Calusa as "great
anglers" who "at no time lack fresh
fish." SoIls de Meras (1923:148) re
lated that Menendez, during a meeting
with Carlos in 1566, was served "many
kinds of very good fish, roasted and
broiled; and oysters, raW, boiled and
roasted, without anything else." A
later document, dated 1675, describes
Florida Indians and says of the Calusa:
"... those from the Carlos (coast) are
great divers and fishermen ..." (Archivo
General de Indias:Santo Domingo 151).

A comparison of terrestrial and
aquatic animals represented in the
middens by MNI and meat weight to
tals (composite site data) shows an
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overwhelming exploitation of aquatic foods, thus sup
porting the ethnohistoric documentation of fish and
shellfish use in the Charlotte Harbor region (Table 4).
Within this apparent regional homogeneity of a
dominant aquatic exploitation, however, there exists
the inter-site heterogeneity that reflects intra-es
tuarine ecological variation.

Figure 12 illustrates intra-regional variation of ap
proximated subsistence activity based on MNI of ex
ploited animals. The charts are not intended to imply
effort time or expended energy; this would be a much
more complex analysis (e.g., Glassow and Wilcoxon
1988). For example, large numbers of fish individuals
may be collected in only one brief net load while the
same number of mollusc individuals may represent
several hours of gathering. However, technology may
balance procurement cost differences. Much time and
energy would be required for the manufacture and
maintenance of nets, line, hooks, and sinkers needed
for fishing, whereas comparatively little time would
be needed to make shellfish gathering implements
such as a probing stick, whelk pounder, pecking tool,
or container.

Figure 12 is instructive only in shOWing MNI in
general fishing, gathering, and hunting terms. Hunt
ing (land and aquatic mammals, aquatic birds) is not
significant in any of the five composite samples, sug
gesting that it was not an important activity on a daily
basis. The time required for travel, the hunt itself, and
transport may have far exceeded that for fishing and
shellfishing.

As in the habitat summaries (Figure 3), the activity
charts (Figure 12) closely correspond to present-day
immediate surroundings for each site. For example,
Josslyn Island exhibits the lowest percentage of
gathering bivalves. Embedded molluscs, such as
oysters, mussels, clams, and pen shells, are today un
common in the vicinity of Josslyn. Fished individuals
dominate only one chart, that of Buck Key (47%), the
site closest to an inlet. Overall, Big Mound Key
samples demonstrate a well diversified menu of an
imal foods whereas Cash Mound exhibits a highly
specific activity, that of gathering oysters and mussels
(84%).
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Maximum meat weight rankings for the top ten
bony (i.e., excludes sharks and rays) fishes at each site
show that hardhead catfish provided the greatest
quantities in the Cash Mound, Useppa Island, and
Buck Key samples, and was second highest for the
Josslyn samples (Table 5). Big Mound Key, as noted
earlier for MNI (Table 3), exhibits a comparatively
small amount of catfish meat. Pinfish prevail in the
Josslyn Island samples, reflecting exploitation of the
site's surrounding expansive seagrass meadows.
Also, the lack of large, predaceous fishes among the
Josslyn ranking is indicative of the site's distance away
from deeper waters and inlets.

Table 5 also illustrates that despite low MNI (Ap
pendix B), fishes such as jacks (primarily crevalle jack),
barracudas/mackerels, black drum, and snook can
contribute large amounts of meat to the diet. These
same fishes are most noticeable in the Big Mound Key
and Buck Key rankings, reflecting their close prox
imity to ocean inlets. Possibly supportive of the large,
predaceous fish/nearby inlet association is the intra
regional distribution of shark MNI summarized in
Table 6. Again, Big Mound Key and Buck Key show
the greatest MNI, although all sample sizes are small.

Faunal communities represented in the archaeologi
cal middens (Appendixes Band C) indicate that gath
ering locations such as oyster bars and fishing areas
such as seagrass meadows were exploited in a general
ized manner. For example, predators such as the com
mon crown conch were gathered along with the
targeted oyster. Seine net assemblages from the
seagrass flats provided the occasional blue crab and
predatory fish as well as targeted schooling fishes.
More selective fishing was performed with the use of
throat gorges, spears or leisters, composite hooks, and
gill nets. The latter two types of gear were designed
for inshore and inlet waters that are relatively deeper
than the flats.

E~rIier in this chapter, I established that the "detec
tability" of environmental change signatures depends
on the temporal scale of the variation, site location,
and magnitude of variation. At a regional scale (i.e.,
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a change that would affect regional exploitation pat
terns as a whole), the form of environmental change
that most likely would produce change signatures in
the archaeofaunal record is long-term sea-level fluc
tuation. Even so, detection is dependent on the other
two factors, intra-regional site location and magnitude
of fluctuation. Cash Mound's location and time
period of deposits make it ideally suited to the detec
tion of a sea-level change that surely affected exploita
tion patterns of the entire region.

During a high sea-level stand as hypothesized by
Stapor et aI. (1987, 1991) and Tanner (1991) for the
period 50 B.C. to A.D. 450, estuarine fauna would have
altered their distribution patterns, in turn altering
their patterns of exploitation. The subsequent drop to
below present levels for the period of A.D. 450 to ca.
A.D. 800 would again alter the patterns put into place
by the previous high stand of water. One can visualize
it as a basin where the saline wedge moves west to
east, then east to west while the waters rise, inundat
ing the immediate shorelines, then later recede, expos
ing "new" intertidal flats. Signature midden fauna are
those whose behavior is sensitive to salinity, water
depth, and in some cases food supply.

Fishing, Gathering, and Hunting Technology. Be-
cause collections of subsistence artifacts are small, dis
cussion of technology is restricted to generaI (regionaI)
statements until archaeologists increase these sam
ples. Nonetheless, the spatial and temporal anal-yses
of my study allow formulation of hy-potheses con
cerning inter-regional and intra-regional variation.
These are offered in the next section.

The study of contemporary and archaeological
faunal communities and their associated habitats has
suggested an intensive aboriginal exploitation of each
site's immediate surroundings (Figures 3 and 12; Ap
pendixes B and C). Study of these communities on a
fine scale further illuminates midden characteristics.
Midden species composition, for example, can serve as
an indicator of subsistence technology.

Table 5. Ranking of Bony Fish by Maximum Meat Weight.

Rank Big Mound Key Cash Mound Useppa Island Josslyn Island Buck Key

1 jack hard head catfish hardhead catfish pinfish hard head catfish

2 barracuda/mackerel sheepshead spotted trout hardhead catfish sheepshead

3 red drum spotted trout jack spotted trout snook

4 toad fish jack pinfish pigfish mullet

5 spotted trout flounder sheepshead sheepshead barracuda/mackerel

6 pinfish pinfish burrfish red drum gafftopsail catfish

7 hard head catfish gafftopsail ca tfish toadfish toadfish jack

8 gafftopsail catfish toadfish pigfish flounder spotted trout

9 killifish burrfish gafftopsail catfish burrfish black drum

10 sheepshead summer trout black drum sand trout red drum
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Table 6. Archaeological Remains of Sharks by Minimum Number of In
dividuals (MNI).

"Only one sample from Useppa was analyzed compared to four from each of the other study sites.
Ginglymostoma cirratum (nurse shark), Galeocerdo cuvieri, Sphyrna spp., and Rhizoprionodon ter
raenovae were identified in a previous Useppa study (Milanich et al. 1984:274).

Big Cash Useppa ]osslyn BuckShark Taxon Mound
Key Mound Island" Island Key

Lamniformes 2 - 2 - 3
(unident. shark)

Carcharhinidae 2 2 - 3 -
(unident. Carcharhinid)

Carcharhinus acronotus - - - - I
(blacknose shark)

Carcharhinus leucas - I - - -
(bull shark)

Carcharhinus limbatus 2 - - - -
(blacktip)

Carcharhinus obscurus - - - I -
(dusky shark)

Carcharhinus plumbeus - 2 - I -
(sandbar shark)

Galeocerdo cuvieri - - - I -

(tiger shark)

Negaprion brevirostris - - - - I
(lemon shark)

Rhizoprionodon terraenovae I - I - 3
(Atlantic sharpnose shark)

Sphyrna tiburo 3 - - 2 4
(bonnethead shark)

TotalMNl 10 5 3 8 12

Table 7. Distribution of Archaeological Pinfish
and Associates by Minimum Number of In
dividuals (MNI).

Ethnohistoric and archaeological
support exists for the use of nets in
southwest Florida. L6pez de
Velasco (1894, cited by Goggin and
Sturtevant 1964:185), writing
around 1570, stated that in Char
lotte Harbor there was a "great
fishery of mullet (licias), which
they [the Indians] catch in nets as in
Spain." The cordage collection ex
cavated from the muck of the Key
Marco site includes net (probably
made of palm fiber) fragments with
float pegs (Gilliland 1975:Plate 101)
made of cypress, Taxodium sp. (Lee
Newsom, personal communication
1988), attached along the top mar
gin, acting as a "cork line." Pierced
arc, Noetia ponderosa, shells at the
bottom supply a "lead line" (Gil
liland 1975:Plate 141).

Also from Key Marco, bowling
pin shaped wooden objects long
described as "pestles" (Gilliland
1975:Plate 28) might instead have
been used as end net floats (see
Stewart 1977:86 for a similar ex
ample from the American North
west Coast) in a manner similar to
the bottle gourd (Lagenaria siceraria)
floats found at Key Marco (Gil
liland 1975:Plate 117). The wood of
one of these has been identified as
saffron-plum, Bumelia sp., a light
weight wood (Lee Newsom, per
sonal communication 1988). Such
wood would not be appropriate as

type of net, illustrated in Figure 15,

Site Sample Pinfish Pigfish Perch

Big Mound Layer 11 61 6 12
Key Layer 8b 39 3 3

Layer 7 27 4 5
Layer 2 2 0 1

Cash Mound A-l-4 41 4 3
A-1-8 4 3 2
A-1-17 9 1 I
A-I-20 14 3 I

Useppa Island A-4-2 69 IS 5

Josslyn Island A-I-4 134 20 4
A-I-l2 272 30 19
A-I-22 70 64 10
A-I-32 147 71 35

Buck Key A-2-6/7 4 3 3
A-2-11 2 2 6
B-2-5 40 5 16
B-2-9 17 4 5

a pestle. This
Prehistoric use of the mass-capture technique of net

fishing can be inferred by examining the present-day
ecology of fishes in concert with archaeological species
composition. For example, it is known that the abun
dant pinfish's preferred habitat is seagrass meadow
(e.g., Darcy 1985:1,5). In addition, the pigfish (grunt)
and silver perch commonly school with the pinfish,
but in lesser numbers (Caldwell 1957:130, 145; Durako
et a1. 1985:243-245; Wang and Raney 1971). Table 7
presents the archaeological distribution by MNI of
these three schooling fishes; the ratio of pinfish to
pigfish to perch is about 9:2:1. Of all the study sites,
Josslyn contains the greatest abundance of all three
species, a reflection of the expansive, shallow seagrass
meadows surrounding the island today.

Pinfish is the dominant species of the three in all
samples (Table 7), consistent with the present-day
ecological situation. The pigfish is often the second
most abundant fish of the school assemblage. These
two important fishes and their atlas and premaxilla
elements are illustrated in Figures 13 and 14; the two
bones are absent in the 14" screens but abundant in the
fine screens. The similarity of the archaeofaunal pat
tern to the present-day one suggests that the fishes
were caught en masse within the seagrass meadows.
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Figure 14. Adult pigfish, Orthopristis chrysoptera,
and its atlas and premaxilla bones.

Figure 13. Adult pinfish, Lagodon rhomboides, and
its atlas and premaxilla bones.

16). These have been recovered from two of the study
sites, Josslyn Island and Cash Mound (Chapters 5 and
6, this volume). The Key Marco collection contains
several wooden examples and numerous shell and
bone gauges (Walker 1991). Pineland has also pro
duced several shell and bone examples (Walker 1991).

To date, the shell and bone gauges from these sites
and a few others fall into seven width categories
(Walker 1991). The width of the gauge corresponds to
the desired bar length (Libert, Maucorps, and Innes
1987:3-4) or to one side of the mesh (measured inside
the knots). Doubled, this measurement equals the
mesh "opening" (Klust 1982:147), called the "stretch"
by contemporary fisherfolk. It is this measurement
that determines the fish size to be targeted. In reality,
mesh bar measurements can vary slightly from the
size of the gauge used to produce the netting due to
wetting while in use (Klust 1982:147) and in the case
of Key Marco's netting, possible shrinkage over the
decades since its excavation. Table 8 presents mesh
(bar and opening) measurements for the Key Marco
net fragments, illustrating the variation in sizes used
at this site.

Today, Charlotte Harbor's fisherfolk selectively gill
net the low-trophic black mullet (Mugil curema) by
using meshes that vary with the fish's size throughout
its life cycle (Edic 1991; Lampl 1986:23; Robert D.
Knight, personal communication 1985). The mesh
openings range from 76 mm (3") in the summer to 114
mm (4 1/2") in the winter spawning season (Edic
1991). The sizes of both the archaeological net mesh
gauges (Walker 1991) and the Key Marco net spec
imens (Table 8) imply net mesh openings up to 120
mm, however, the greater number of gauges em
phasizes the use of nets with much smaller mesh open
ings (Walker 1991). Gauges indicate the use of nets
with openings as small as 30 mm but the largest group
of specimens (n = 10) falls into the 38 mm (l 112")
opening category.

," There is no reason to believe that mullet were not
abundant and economically important in the prehis
toric setting of Charlotte Harbor, yet few mullet re

,mains are recovered from archaeological sites. This is
the case with both previous zooarchaeological work in
the area (e.g., Fradkin 1976; Milanich et a1. 1984) and
the present study (Table 9). Interestingly, the Buck
Key sample, B-2-5, contains the largest concentration
of mullet bones (mostly vertebrae) of the five study
sites (Table 9). It is possible that mullet were simply
one component in an overall diversified fishing
economy and that L6pez de Velasco's observation
focuses on mullet because it is a fish with which he was
familiar. The diversity of fishes and the abundance of
small fishes such as the pinfish in the archaeofaunal
samples, as well as the predominance of small net
mesh gauges, argues for this explanation.

Wherever mullet is found archaeologically, with the
exception of wet sites, it is the distinctive thoracic
vertebrae that are recovered and rarely the skull ele
ments. This raises the question as to whether the
scarcity of mullet bones is due to cultural practice (as

12.1mm

premaxilla

B.Bmm

premaxilla

Lagodon rhomboides

2.5mm

atlas

2.2mm

atlas

would have been relatively snag-free, making effec
tive gill (larger meshes) or seine (smaller meshes) nets
(Robert D. Knight, personal communication 1985).

Many perforated arc shells have been recovered
from the five study sites (Marquardt, Chapter 5, this
volume) but with no other direct evidence of nets
preserved. Important indirect artifactual evidence,
however, occurs in the form of shell and bone net mesh
gauges used to manufacture the fishing nets (Figure



Zooarchaeology of Charlotte Harbor 297

Table 8. Mesh Sizes of Key Marco Net Cordage.

aOata in first column are from Gilliland (1975:244).

Mesh bara Mesh
Associations

FlaMNH
(mm) Opening (mm) Catalogue No.

30 (1 W) 60 (2 1;2") - 40548
30 (1 W) 60 (2 1;2") 2 pierced arcs 40550
30 (1 W) 60 (2 1;2") - 40541
30 (1 W) 60 (2 1;2") - no#
30 (1 W) 60 (2 1,-2") - 40552
35 (1 318") 70 (2 3/4" ) - 40568
40 (1 W) 80 (3") float peg 40551
45 (1 3/4") 90 (3 W) - 40540
45 (1 3/4") 90 (3 W) - 40543
50 (2") 100 (4") - 50546
50 (2") 100 (4") - 40540
55 (2 V8") 110 (4 W) - 40547
60 (2 3/8") 120 (43,.1.1") - no #
60 (2 3/8") 120 (4 3/.t") - 40985
60 (2 318") 120(4 34") gourd fragments 40586

Figure 15. Artist's conception of a prehistoric gill net for nearshore shallow-water fishing in the Charlotte
Harbor area based on archaeological net remains from the Key Marco site.

suggested by Widmer 1988:245) or
lack of preservation. It is a common
notion that fishes such as jacks and
mullet may not preserve well be
cause of their oiliness, but this has
not been tested. I suspect that Gog
gin and Sturtevant (1964; also see
Marquardt 1986:66) overempha
sized mullet in the Calusa fishery
due to inherent observational biases
of both the sixteenth and twentieth
century varieties.

The absence of certain fishes from
the faunal remains may provide ad
ditional clues to net mesh sizes. For
example, Wang and Raney (1971:52)
report that anchovies, primarily the
bay anchovy, Anchoa mitchilli,
numerically represent over 60% of
all fish species trawled in Charlotte
Harbor in at least five months of the
year, yet no anchovy specimens
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Figure 16. Use of a net-mesh gauge allows one to
maintain a uniform bar length. The gauge in use
in this photograph is from the Key Marco site
(8CR49), FlaMNH catalogue number A-6449.
Demonstration of technique by Mitchell Hope.

Culture and Environment in the Domain of the Calusa

History's Key Marco cordage collection. Such nets
may have been used to catch bait fish.

Alternate explanations for the lack of evidence for
general use of fine-meshed (less than 30 mm) nets
might be that these nets were made with wooden
gauges (i.e., artifacts that did not preserve), and that
small fishes such as the bay anchovy do not appear in
the middens because the bones did not preserve or the
fishes were eaten whole or processed into meal.

Tidal enclosures, perhaps constructed of cabbage
palm stems and fronds, may have been employed by
the Calusa and their predecessors (see Cushing
1897:38-39; Robert D. Knight, personal communica
tion 1987), but no archaeological or ethnohistoric sup
port exists for them. Additionally, little or no
/,Zooarchaeological distinction would occur between

"II'';,hetted species assemblages and those caught in tidal
I traps. Las Casas, writing about 1509, states that "the
'Cuban Indians [Jagua Bay] served the mariners

![ocampo and crew] partridge and mullet fish, which
, they took, as easily as from an aquarium, from sea
: corrals of woven reeds stuck in the bay's mud bottom"
, (Weddle 1985:22). Other ethnohistoric references

describe an extensive use of tidal impoundments by
the Timucua of the St. Johns River area (Larson 1980:
121). If historic contact with Cuban and Timucuan
groups was as common as is thought (Marquardt 1987,
1988), then surely the Charlotte Harbor groups were
at least familiar with this technology.

A great variety of bone points and grooved stone
and shell weights are recovered from southwest
Florida's coastal sites (Chapters 5 and 6, this volume).
These versatile and often recycled artifacts are
believed to be primary components of a sophisticated
hook-and-line and spear-fishing technology (Walker
1991). Bone points made from mammal bone func
tioned as spear or leister points, points for barbless,

Number of Minimum Maximum
Site Sample Identifiable Number of Meat Weight

Fragments Individuals Percent

Big Mound Key Layer II 3 2 1.10%
Layer 8b 25 3 0.12%
Layer 7 I I 1.25%
Layer 2 0 0 0.00%

Cash Mound A-I-4 0 0 0.00%
A-I-8 I I 1.78%
A-I-17 0 0 0.00%
A-I-20 0 0 0.00%

Useppa Island A-4-2 0 0 0.00%

Josslyn Island A-I-4 2 2 3.72%
A-I-12 0 0 0.00%
A-I-22 2 I 0.75%
A-I-32 0 0 0.00%

Buck Key B-2-5 99 10 9.30%
B-2-9 II 1 1.11%
A-2-6/7 1 1 1.28%
A-2-11 1 1 1.57%

were identified in the midden samples.

Wang and Raney used trawling nets of 6.35 mm and
12.7 mm (W' and 1,.2" bar length), that is, 12.7 mm and
25.4 mm mesh openings (1,.2" and 1" openings) whereas
the smallest Key Marco mesh is a 60 mm opening
(Table 8) and the smallest mesh gauge would have
produced 30 mm openings (Walker
1991). Anchovies have small girths

Table 9. Distribution of Archaeological Mullet (Mugil spp.)a.
and rarely exceed 70 mm in length
(Hoese and Moore 1977:42, 137;
Wang and Raney 1971:22-23); they
could probably escape a net with 30
mm openings, perhaps explaining
their archaeological absence. Of re
lated interest is the general lack of
diagnostic (above taxon level of
Class) faunal remains in the 1.60 mm
screen fraction (see discussion in Ap
pendix A). In sum, this suggests a
general prehistoric use of nets with
no smaller than 30 mm mesh open
ings. Cushing (1897:38) describes
"fine meshed, square dip nets"
similar to ones known from the North
American Northwest Coast (e.g.,
Stewart 1977:88-91) for the Key
Marco site, but he provides no mesh
measurement. Today remains of
these dip nets apparently do not exist
in the Florida Museum of Natural 'Data summarized in this table are from AppendiX A.
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composite fishhooks, and simple throat gorges. Stone
weights are considered to be fishing line sinkers. Shell
columella weights were used as line sinkers or
doubled in function as line sinker and composite-hook
shank (Walker 1991). Leisters or spears would have
been useful in the shallow seagrass flats for procuring
bottom dwellers such as flounder and sting ray. Dick
inson (1985:13) describes a southeast Florida coast In
dian who one morning in 1699 adeptly speared many
fish atan inlet.

The composite-hook technology probably was
designed for the capture of striking, carnivorous fishes
that could not be netted profitably. This might have
been due to the lack of tensile strength in the palm
fiber nets (Salls 1989). Today, fisherfolk who once
used cotton nets in Charlotte Harbor report that red
drum ("redfish") and seatrouts routinely damaged
their nets, resulting in escape (Edic 1991). Fast-swim
ming predators, such as crevalle jack, can escape the
nets and thus may have been caught by hook and line.
Although the grass meadows may have been trolled
for fish using the composite hooks, it is more likely
that these fishhooks were adapted for trolling in rela
tively deeper waters (Tartaglia 1976:99), particularly
in the vicinity of the ocean passes. Worldwide, fishing
with simple throat gorges is commonly associated
with quiet, shallow waters (Tartaglia 1976:105) similar
to those of the Charlotte Harbor region (Walker 1991).
This type of hook is designed for the capture of fish
that swallow their food whole rather than nibble it.

The technology of shark fishing in the aboriginal
Southeast has been a focus of discussion among ar
chaeologists (Kozuch 1991; Larson 1980:82-86; Wid
mer 1986b; Wing and Loucks 1983:324). The Charlotte
Harbor samples include nine shark species (Appendix
B; Table 6), all of which are known to feed in inshore
waters (Hoese and Moore 1977; Odum et al. 1982;
Wang and Raney 1971). The zooarchaeological
specimens indicate that the majority of these sharks
were juveniles. These individuals may have been
caught in inshore tidal weirs, as Larson suggests
(1980:99), or netted inadvertently in the shallow
waters. Buck Key and Big Mound Key, located closest
to ocean inlets, exhibit the highest MNI of sharks, as
noted earlier (Table 6). This may reflect a more aggres
sive exploitation, perhaps using baited, large wooden
hooks and lines for capture and a club for the kill, or
a rope noose method (Kozuch 1991; Widmer 1986b:
247).

Archaeological (Cushing 1897:36) and ethnohistori
cal (Dickinson 1985:34) support exists for stable,
ocean-going vessels, but this type of water craft need
not have been associated with fishing. Offshore shark
fishing cannot be ruled out for aboriginal Charlotte
Harbor, but to date there is no evidence for it.

Shellfish gathering surely required a simpler tech
nology than that for fishing. A gatherer might need a
probing or digging implement to locate imbedded
bivalves or a pounding tool for use in breaking oysters
free from a clutch. Wooden tools could have served as
digging implements and shell hammers or pounders
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would have provided culling tools. The practice of
culling an oyster clutch at the collection site is sug
gested by the infrequent midden occurrence of shells
that were gathered dead. For mobile gastropods and
free-swimming scallops, one might need no tool at all.
Blue crabs could have been collected in basket traps,
but based on the paucity of their archaeological
remains, they probably were collected incidentally
rather than targeted. Stone crabs, probably collected
by hand (Don Cyzewski, personal communication
1985; Larson 1980:79-80), were abundant only in the
Buck Key midden samples (Appendix B).

Perhaps the most important piece of "eqUipment"
associated with shellfishing was the container. Wing
and Brown (1979:94) state that "when viewed from the
standpoint of net energy, gathering is prohibitively
costly without the use of a container which makes it
possible to reduce the number of trips between the
food source and the home." Construction techniques
of platting, weaving, basketry, and netting are all
known from the Key Marco excavation (Cushing
1897:35) and would produce suitable shellfish con
tainers. Cushing (1897:35) describes a four-ply platted
container, ".. .flexible and compressible yet springy...,"
a possibility for collecting and transporting heavy
shellfish. Intensive gathering excursions might have
required canoes as primary or secondary containers.
Cushing's sailors interpreted one Key Marco toy canoe
as haVing a form ".. .for the bearing over shoals of
heavy loads or burdens ..." (Cushing 1897:36).

Bird remains, mostly of diving ducks, occur in small
numbers in the midden samples (Appendix B). Meth
ods of their capture may have included the use of
bolas, baited bone throat gorges, or sling shots, or may
have involved night-stalking of roosts or net entrap
ment. Limestone balls found throughout the study
area could have served as bola weights. The Josslyn
Island midden, for example, contained a stone ball in
association with numerous duck bones (Test A-2; see
Chapter 2, this volume). Bipointed bone points, also
occurring in this context, could have been baited, used
as throat gorges, and even set purposely for the cap
ture of ducks (see Tartaglia 1976:105-106).

White-tailed deer remains were recovered from four
of the five study sites (Table 10; Appendix B). The fifth
site, Cash Mound, shows evidence of much deer bone
but in areas other than that sampled. It is traditionally
thought that white-tailed deer was hunted by south
Florida's native Americans with bone-tipped arrows
and atlatls or bows. Ethnohistoric sources document
the presence of the bow and arrow among the Calusa
(Zubillaga 1946:307), but do not specify the material of
the shaft or the point. On the other hand, a bundle of
complete arrows, made of wooden or cane shafts and
pointed with a hard wood, were discovered in the Key
Marco site muck by Cushing (1897:371-372). Ter
restrial animals other than deer are represented only
infrequently in the archaeofaunal samples (Table 10).

Hypotheses for Variation in Fishing Artifacts. The
strategy for analysis of fishing artifacts from the Char
lotte Harbor area should be analogous to the analyses
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Table 10. Archaeological Terrestrial Fauna by Minimum Number of In- dynamism (e.g., inlet changes or sea-
dividuals (MNI). level fluctuations).

Big
Cash Useppa Josslyn

Taxon Mound
Mound Island Island

Buck Key
Key

Sigmodon hispidus 1 - 1 1 1
Cricetidae - - - 1 -
Mammalia (small) I - 2 - -
Procyon lolor I 1 - 2 -
Mammalia (med.-sized) 1 - - - 1
Odocoileus virginianus 2 - 1 2 I
Mammalia (large) 1 1 - 1 -
Parulidae - - - 1 -
Columbridae - 1 2 - -
Serpentes 1 - - 1 -
Terrepene carolina 1 - - 1 -
Gopherus polyphemus - - 1 - 1
Scincidae - - - 3 -

of faunal remains as presented in this study. First, it
is critical to understand spatial patterns of artifact
distribution at the intra-regional scale before attempt
ing to understand temporal trends. Second, the
gradient of habitats again is expected to serve as the
major determinant of distribution within a given es
tuarine system or region. For example, sites as
sociated with shallow, quiet waters (i.e., calm
estuarine lagoons) should have fishing artifacts ap
propriate to these environmental conditions. Conver
sely, sites associated with relatively deeper,
faster-moving waters (near inlets or narrow channels)
should exhibit a different, characteristic set of ar
tifacts.

To test these assertions, one needs significant
sample sizes of provenienced and dated fishing ar
tifacts at the local scale (i.e., the site level). These
samples do not exist at this time. However, we are on
better footing at the inter-regional scale because what
artifacts do exist can be lumped together by area. The
Charlotte Harbor area is dramatically different geo
physically from the Ten Thousand Islands coastline to
the south. Overall, Charlotte Harbor is characterized
by shallow, calm waters due to a large meadow area
enclosed by a protected barrier island chain, while the
Ten Thousand Islands region is characterized by rela
tively deeper and faster waters due to the many con
stricted channels that cut among the islands.

I have shown that the length (and presumably the
weight) of shell columella fishing sinkers is sig
nificantly greater in the Ten Thousand Islands region
than in Charlotte Harbor and have suggested that it is
because of the environmental differences just cited
above (Walker 1991). In other words, deeper, faster
moving waters require larger and heavier fishing
sinkers.

Temporal analyses must also await increased
sample sizes; there is some suggestion of variation
between Archaic and later periods. Any future at
tempt at temporal analyses of artifacts should take into
account the estuarine spatial and temporal environ
mental variation that has been established in this chap
ter. Variation perceived as temporal might in fact be
related to spatial heterogeneity or to geophysical

SUMMARY AND
CONCLUSIONS

My goal in this chapter is to in
itiate a multiscalar, contextual un
derstanding of prehistoric human
environment relationships in the
Charlotte Harbor estuarine region.
At the heart of this endeavor is the
recognition and organization of ex
isting environmental heterogeneity
and geophysical dynamism from
both spatial and temporal perspec
tives. In the absence of this context,

we as archaeologists are in danger of making hasty
cultural interpretations without the benefit of know
ing the operative environmental variables. These are
the variables that maintained or altered the estuarine
productivity and stability that was so critical to the
Calusa and their predecessors.

I adopted the concept of scale as a method of or
ganizing both present-day and past environments.
Spatially, I focused on local and regional scales. Tem
porally, I defined short-, medium-, and long-term
scales. I chose as my paleoenvironmental proxy data
set zooarchaeological remains from sites representing
various estuarine locations within Charlotte Harbor. I
believe that these faunal remains provide a valid
analytic medium. Using intra-site composite data
sets, the faunal patterns proportionally correlate with
each site's present-day surroundings, implying that
archaeofaunal remains do accurately reflect local
paleoecological situations in the Charlotte Harbor es
tuarine system.

My first two objectives involved the informal model
ing of intra-regional spatial patterning of estuarine
fauna, first of the present and then the past. This was
achieved through the use of the gradient concept
which allows a heuristic breakdown of the region into
manageable ecological units. Salinity was used as the
primary variable determining faunal distribution
along the gradient. Organizing fauna by gradient il
lustrates the limited mobility of aquatic invertebrates
compared to vertebrates, indicating the former's
greater sensitivity to geographic variation in salinity
and therefore their greater potential as indicators of
change.

This exercise would be strengthened if present-day
molluscan surveys specific to Charlotte Harbor were
available. Nonetheless, the model appears to be effec
tive, demonstrating great habitat heterogeneity within
Charlotte Harbor in both the present and the past.
This recognition and organization lays the ground
work for understanding the potential of estuarine ar
chaeofauna in inferring continuity and change.

The third and fourth objectives focused on the over
lay of temporal variation onto the present-day and
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past spatial patterns. I explored the potential varia
tion that can alter an estuarine gradient at short-,
medium-, and long-term scales. Then I examined the
likelihood of archaeofauna as signatures of this multi
scalar variation and discussed several possibilities,
including fish size and the small epibionts associated
with oyster bars that occur incidentally in middens.
Their potential as archaeofaunal signatures of change
is promising. The zooarchaeological samples from the
five Charlotte Harbor sites were studied for evidence
of continuity and change using the proposed faunal
signatures.

The above process allowed an evaluation of ar
chaeofauna as proxy paleoenvironmental data for
Charlotte Harbor. I concluded that its potential for
modeling depends on three factors: temporal scale of
environmental variation, intra-regional site location,
and magnitude of variation. I determined that certain
medium- and long-term forces (sea-level fluctuations
and inlet dynamics) are most likely to result in ar
chaeological signatures and therefore to result in sub
sistence change. However, I acknowledge that dis
tinguishing between the two time scales is difficult
and requires a body of independent data for resolu
tion, particularly in the absence of numerous coeval
zC:Jarchaeological assemblages.

An understanding of site location within the context
of a regional gradient is crucial because of Charlotte
Harbor's spatial heterogeneity. An analyst should not
expect to detect a given region-wide change at any site
in the estuarine system. Sites near the high-salinity
end of the gradient generally have little potential to
reflect sea-level change, but great potential to reflect
inlet changes. Sites within the more quiet and
protected estuarine bays and lagoons have great
potential to reflect sea-level change, but little potential
to reflect inlet changes.

At the finest level of analytic resolution, magnitude
of variation is important. The Charlotte Harbor zooar
chaeological assemblages suggest that long-term sea
level oscillations of less than .9 m (3 feet) may not
produce perceptible archaeofaunal signatures. This
should be further tested, however. Signatures for os
cillations from .9 to 1.8 m (3 to 6 feet) were proposed,
based on the Cash Mound assemblages and support
ing independent data.

I suggest that the .9 to 1.8 m magnitude of sea-level
fluctuation translates beyond prehistoric human sub
sistence change in the Charlotte Harbor region, affect
ing settlement patterns as well. At a regional scale,
inlet changes may not have been as important as sea
level fluctuations because the greatest density of Char
lotte Harbor's sites is in the estuarine bays and
lagoons, not in the oceanic bays and lagoons where
inlet changes would have their greatest impact.
Geophysical implications of a .9 to 1.8 m (3 to 6 foot)
rise from a low stand .6 m (2 feet) below present
include a change in faunal distribution, inundation of
shorelines, a rise in water table, and barrier island
growth. The implication of a .9 to 1.8 m (3 to 6 foot)
drop in water (again to a low stand .6 m [2 feet] below
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present) is a reversal of at least the first two of those
conditions.

In the last section of this chapter, I brought together
the spatial and temporal perspectives at the local and
regional scales. First, the individual site descriptions
served as syntheses of meaning that had been inferred
from zooarchaeological assemblages, still emphasiz
ing each site's regional context. In the second part, I
explored exploitation patterns at the regional scale,
but beyond zooarchaeological analyses such a study is
limited by the lack of systematically collected fishing
artifacts at the local scale. I hypothesize that such
collections, when they become available, will illustrate
spatial and temporal distributions that are analogous
to those patterns that have been demonstrated in this
chapter. This is based on the world-wide pattern that
fishing technology is adapted to environments at local
and regional scales.

If cultural adaptation to multi-scalar estuarine/ma
rine variation was constant, as it appears to have been,
then multiscalar change was the norm in the lives of
Charlotte Harbor's prehistoric residents. Yet, there
may have been times when critical thresholds of
change were reached, when levels of productivity and
the character of that productivity were altered at a
long-term scale. Sea-level fluctuations of .9 to 1.8 m
present good candidates for such thresholds. Cultural
ramifications, perhaps at the greater south Florida
regional scale, await recognition.

As a final note, I reiterate my belief that if the opera
tive environmental forces are understood in an or
ganized and systematic manner, then cultural forces
such as "overexploitation" and "technological innova
tion" can eventually be winnowed out and thus validly
recognized. I hope that this study represents a begin
ning toward such understanding and that it stimulates
further research.
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APPENDIX A: ZOOARCHAEOLOGICAL
METHODS

The Study Samples

Excavation, volumetric, and chronological data for
the samples used in this study are presented in Table
AI. All samples exhibit good preservation owing to
the predominant calcium carbonate matrix of shell and
bone. Samples were selected on the basis of
stratigraphic context. The four Big Mound Key
(8CHI0) samples, excavated by George Luer in 1982
(Luer 1986:143), are from a large stratified pit located
at the summit of West Mound. Thirteen additional
samples are from column levels measuring 50 cm x 50
cm x 10 cm, excavated under the direction of William
Marquardt and me in 1985 and 1986. For these
samples from Cash Mound (8CH38), Useppa Island
(8LL51), Josslyn Island (8LL32), and Buck Key Shell
Midden (8LL722), designations such as "A-I," "A-2,"
etc. indicate the excavation unit, and the third number
refers to the vertical level (e.g., "A-1-4" is the fourth
vertical level of Test Unit A-I).

Initially, entire levels were processed and analyzed,
but as our study progressed we found that in some
cases lesser volumes produced just as representative a
data set based on Wing and Brown's (1979:118-119)
technique of comparing number of species with mini
mum number of individuals. Volumetric variation
among other samples (Table AI) is due to the varying
quantity of large gastropod shells which, once ex
cavated, do not pack as tightly as other midden
remains.

Sample Processing

The midden samples were water-floated in a 1.60
mm (VI6") mesh box screen to recover botanical
remains. After slow air drying, the heavy fraction was
sorted through a series of geological sieves cor
responding to 6.35 mm (V4"), 2.00 mm (1113"), and 1.60
mm (VI6") mesh sizes. The 6.35 mm vertebrate and
invertebrate fragments were sorted, identified, and
quantified. The 2.00 mm vertebrate material was
sorted, identified, and quantified whereas the inver-
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tebrate remains were subsampled by weight to deter
mine proportions only for the major classes (e.g.,
Gastropoda, Bivalvia). This method allowed the in
clusion of a minimum meat weight estimate for
unidentified 2.00 mm-screened molluscan remains
(category "Mollusca" in Appendix B).

Wing and Quitmyer (1985:49-58) dramatically
demonstrate the importance of fine-screen data
recovery when dealing with estuarine environments.
The present study suggests that a 2.00 mm mesh is an
efficient screen size for the objectives of the Charlotte
Harbor study and that relatively little diagnostic
(below Class) material is found in the 1.60 mm
screened sample. Nevertheless, weight of the 1.60
mm-screened remains is essential if minimum meat
estimates are to be calculated. Th'is has been done,
again, by method of proportion, sorting a five percent
(by weight) subsample to determine its major com
ponents. Thus, the unidentified "Vertebrata
(predominantly fish)" and "Mollusca" categories in
clude 6.35 mm, 2.00 mm, and 1.60 mm bone and shell
weights, respectively. Only 6.35 mm and 2.00 mm
fauna appear in all other quantifications.

Although I chose 6.35 mm and 2.00 mm screen sizes
for complete identification and MNI quantification of
invertebrates and vertebrates, respectively, I em
phasize that smaller screen sizes may be necessary to
address questions that I have not included in the
present study. Valuable invertebrate seasonality in
formation, for example, can be lost even through
screen mesh as small as 1.60 mm. For any particular
environmental locale and set of research questions,
selection of screen size must be considered carefully.

Identification and Quantification

Specimens were identified using the comparative
collections of Zooarchaeology and Malacology, both
located at the Florida Museum of Natural History,
Gainesville, Florida. Scientific nomenclature and
common names follow general laboratory usage in
1986 for mammals, birds, reptiles, and crustacea:
Robins et al. (1980) for fishes, Abbott (1974) for mol
luscs. Results of identification and quantification for
each of the seventeen samples are presented in Appen
dix B. Fragment count and description, fragment
weight, and linear measurements are the three types
of primary data recorded in this study. Fragments of
all taxa were counted except for unidentified "Ver
tebrata" and "Mollusca" (Appendix B, footnote b). In
addition, counts of unsided oyster and mussel valve
fragments for Cash Mound were of such magnitude
that quantification other than shell weight was im
practical and would have served no purpose (Appen
dix B, footnote e). Fragment weight was recorded,
providing the basis for minimum edible meat weight
estimates. Along with descriptive data concerning the
identification of specimens, linear measurements (in
mm) were taken for maximum meat estimations and
other specific purposes. Measurements followed the
guidelines illustrated in Quitmyer (1985:42-48) for
vertebrates and invertebrates.
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Table At. Zooarchaeological Samples Included in the Charlotte Harbor Study (for additional information
on 14C dates, see Table 1 in Chapter 2, this volume).

Site Name and Number Sample Provenience Sample Type VoI.(m3
) He Date (uncalibrated)

1. Big Mound Key
Layer 11 pita .009(8CHlO) -

2. Big Mound Key
Layer 8b pita .009 A.D. 860 ±80(8CH10)

3. Big Mound Key
Layer 7 pita .014 A.D. 870 ±70(8CH10)

4. Big Mound Key Layer 2(1)b pita .014 A.D. 880 ± 140(8CHlO)

5. Cash Mound
A-1-4

(8CH38) column level .018 A.D. 680 ±70

6. Cash Mound
A-1-8(8CH38) column level .020 A.D. 150 ±90

7. Cash Mound A-1-17
(8CH38) column level .024 A.D. 190 ±80

8. Cash Mound A-1-20
(8CH38)

column level .023 A.D. 270 ±60

9. Useppa Island A-4-2 column level .018 570 ± 60 B.c.(8L151)

10. Josslyn Island A-1-4(5)b column level .009 A. D. 1200 ± 60(8L132)

11. Josslyn Island A-1-12(l3)b column level .028 A.D. 820±70(8L132)

12. Josslyn Island A-1-22(23)b column level .028 120 ± 70 B.C.(8L132)

13. Josslyn Island A-1-32(33)b column level .028 130 ± 90 B.C.
(8L132)

14. Buck Key Midden B-2-5 column level .018 A. D. 1350 ± 80
(8LL722)

15. Buck Key Midden B-2-9 column level .025 A.D. 1250 ± 60
(8LL722)

16. Buck Key Midden
A-2-6/7 column level .023 A.D. 1330 ± 70

(8LL722)

17. Buck Key Mid.den A-2-1H9)b column level .023 A.D. 1040 ± 80
(8LL722)

aSee Luer (1986)
bLevel in parentheses is source of radiocarbon date.

Secondary data include MNI, minimum edible meat
estimates, and maximum edible meat estimates.
Standard procedure was followed for calculating MNI
by cultural unit, comparing element side with age,
size, and sex (Grayson 1984:27-48; Wing and Brown
1979:123). Edible meat weight represented by bone
and shell remains is presented as a range, using a
"minimum" and a "maximum" prediction (Quitmyer
1985:38). Edible meat weight is here defined as only
the muscle tissue, with skin, viscera, and bone sub
tracted. These predictions are made by establishing
allometric correlations between skeletal weight and
meat weight and between linear dimension and meat
weight by using least-squares regression (Casteel
1974; Hale et al. 1987; Quitmyer 1985:37-38; Reitz et al.
1987:305; Wing and Brown 1979:127). These scaling
methods are referred to as skeletal mass allometry
(using skeletal weight) and dimensional allometry
(using linear measurements) and employ the al-

lometric equation (Schmidt-Nielsen 1985:15; Simpson
et al. 1960:397):

Y = aXb

log Y = log a + b (log X).

Tables A2 and A3list regression values for the y-in
tercept and slope, based on data recorded at the
Florida Museum of Natural History. Table A4
presents methods by which maximum meat weights
were estimated when regression values were not avail
able. These estimates were made by a one-to-one size
comparison with a modern specimen having a known
meat weight, or by using an average of known weights
if an archaeological specimen could not be matched to
a modern one. All values used in this study date to
1987 or earlier and are subject to constant updating.

Throughout the Charlotte Harbor study, interpre
tive emphasis is placed on the technique of Minimum
Number of Individuals (MNI). The primary quantita-
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Table A2. Regression Values for Minimum Meat Weight Estimationsa.

Taxon N Log a Slope b l- Source

Mammalia 40 1.41 0.81 0.91 QUitmyer 1985
Aves 39 1.24 0.84 0.98 QUitmyer 1985
Serpentes 14 1.06 0.94 0.98 Quitmyer 1985
Testudines 9 1.65 0.53 0.74 Quitmyer 1985
Siren spp. 15 2.50 0.52 0.82 Quitmyer 1985
Carcharhinidae (vertebra wt.) 48 2.35 0.88 0.98 Fitzgerald 1986
Carcharhinidae (total wt.) 11 0.94 1.38 0.98 Quitmyer 1985
Sphyrnidae (vertebra wt.) 18 1.91 0.99 0.96 Fitzgerald 1986
Sphyrnidae (total wt.) 20 1.88 1.03 0.98 Hale et a!. 1987
Lamniformes (vertebra wt.) 68 2.27 0.89 0.95 Quitmyer 1985
Lamniformes (total wt.) 80 2.27 0.93 0.96 Hale et a!. 1987
Rajiformes (total wt.) 12 2.61 0.89 0.95 Quitmyer 1985
Osteichthyes 80 1.34 0.90 0.96 Hale and Walker 1986
Crustacea (Callinectes) 11 0.99 0.82 0.58 Quitmyer 1985
Strombus alatus 26 -0.68 0.88 0.86 Hale et a!. 1987
Polin ices duplicatus 16 0.38 0.55 0.81 Hale et a!. 1987
Melongena corona 100 -0.43 0.88 0.79 Hale et a!. 1987
Busycan cantrarium 100 -0.75 1.14 0.91 Hale et a!. 1987
Fasciolaria hunteria 21 -0.86 1.35 0.98 Hale et a!. 1987
Fascialaria tulipa 26 0.11 1.00 0.94 Hale et a!. 1987
Pleuraplaca gigantea 42 -0.71 1.15 0.99 Hale et a!. 1987
Gastropoda 135 -0.16 0.92 0.89 Hale et a!. 1987
Geukensia demissa 100 -0.22 0.80 0.86 Hale et a!. 1987
Crassostrea virginica (left) 100 -0.59 0.97 0.96 Hale et a!. 1987
Crassostrea virginica (right) 100 -0.31 0.96 0.97 Hale et a!. 1987
Crassastrea virginica (total) 100 -0.77 0.97 0.97 Hale et a!. 1987
Palymesada caraliniana 40 0.01 0.83 0.85 Hale et a!. 1987
Mercenaria campechiensis 30 -0.51 0.86 0.96 Hale et a!. 1987
Bivalvia 80 0.02 0.68 0.83 Hale et a!. 1987

"Regression formula: Y=aXb
; transformed log Y = log a + b(logX); where: Y =weight of meat in

grams, X = bone, shell, or exoskeleton in grams, a = Y intercept, b =slope

Table A3. Regression Values for Maximum Meat Weight Estimationsa.

tive objective of the zooar
chaeologist is to measure relative
abundance of species, but all
methods used to do so are inherent
ly flawed to some degree. There
are no perfect sampling or quan
titative procedures by which to
analyze faunal remains (Grayson
1984; Jackson 1989; Wing and
Brown 1979). However, it is my
opinion that much of the current
critical assessment of the MNI tech
nique (see Grayson 1984) is not ap
plicable to the study of maritime
settings. Because of the nature of
estuarine/marine fauna and the
technology used for their exploita
tion, I believe that MNI units are
very appropriate measurements
for Charlotte Harbor's faunal
remains.

Sample Size

Adequacy of sample size can be
assessed by determining the point
of diminishing returns, that is,
when few new species are added to
the faunal list (Wing and Brown
1979:118-119). I have attempted
such an assessment for the south
west Florida study area by compar-

Taxon N Log a Slope b .; Measurementb Source

Carcharhinidae 48 0.93 2.55 0.93 Vertebra width Fitzgerald 1986
Sphyrnidae 18 0.39 2.80 0.96 Vertebra width Fitzgerald 1986
Lamniformes 68 0.84 2.57 0.91 Vertebra width Fitzgerald 1986
Rajiformes 12 1.40 2.26 0.83 Vertebra width Quitmyer 1985
Lepisasteus spp. 9 0.91 2.57 0.96 Vertebra width Quitmyer 1985
Siluriformes 8 0.98 1.80 0.86 Vertebra width Quitmyer 1985
Carangidae 17 0.68 2.83 0.98 Atlas width Quitmyer 1985
Sparidae 13 0.75 2.73 0.98 Atlas width Quitmyer 1985
Sciaenidae 35 0.74 2.34 0.93 Atlas width Quitmyer 1985
Pleuronectiformes 14 0.53 2.95 0.97 Atlas width Quitmyer 1985
Osteichthyes 99 0.70 2.57 0.98 Atlas/vertebra width Quitmyer 1985
Strambus alatus 26 -5.09 3.10 0.83 Shell height Hale et a!. 1987
Polin ices duplicatus 16 -1.47 1.57 0.80 Shell height Hale et a!. 1987

16 -2.97 2.47 0.86 Aperture height Hale et a!. 1987
Melangena corona 100 -4.83 3.10 0.83 Shell height Hale et a!. 1987

100 -3.98 2.94 0.85 Aperture height Hale et a!. 1987
Busycon cantrarium 100 -5.84 3.43 0.92 Shell height Hale et a!. 1987

100 -5.40 3.30 0.93 Aperture height Hale et a!. 1987
Fascialaria hunteria 21 -5.23 3.27 0.96 Shell height Hale et al. 1987

21 -5.29 3.71 0.96 Aperture height Hale et a!. 1987
Fascialaria tulipa 26 -2.97 2.24 0.89 Shell height Hale et a!. 1987

26 -1.15 1.60 0.79 Aperture height Hale et a!. 1987
Pleuroplaca gigantea 42 -5.62 3.31 0.99 Shell height Hale et a!. 1987
Gastropoda 80 -3.19 2.31 0.94 Shell height Hale et a!. 1987
Geukensia demissa 100 -3.62 2.30 0.87 Valve length Hale et a!. 1987
Crassastrea virginica 100 -3.80 2.21 0.90 Left valve length Hale et a!. 1987
Palymesada caroliniana 40 -3.26 2.68 0.90 Valve length Hale et a!. 1987
Mercenaria campechiensis 30 -4.02 2.80 0.94 Valve length Hale et a!. 1987

30 -1.04 2.12 0.93 Hinge width Hale et aI. 1987
Bivalvia 135 -2.16 1.80 0.72 Valve length Hale et a!. 1987

"Regression formula: Y =aXb
; transformed log Y = log a + b(logX); where: Y = meat weight in grams, X = linear measurement (mm),

a = Y intercept, b = slope
~easurements follow those described and illustrated in Quitmyer (1985) and Hale et a!. (1987).
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aMost molluscan species required the comparative method when fragmentation precluded measurements.

Table A4. Non-regression Values for Maximum Meat Weight Estimations.

Taxon N Weight Estimate (gm) Source

Odocoileus virginianus - 23595.10(x) Quitmyer 1985
Procyon lotor 1 or 14 comparative or 2164.22(x) FlaMNH collections
Sigmodon hispidus 1 47.00 FlaMNH collections
Cricetidae 9 134.00(x) FlaMNH collections
Parulidae 1 6.80 FlaMNH collections
Anatidae 1 or 7 comparative or 380.68(x) FlaMNH collections
Casmerodius albus 4 461.98(x) FlaMNH collections
Colubridae 30 139.50(x) FlaMNH collections
Serpentes 58 145.40(x) FlaMNH collections
Chelydra serpentina 1 123.30 FlaMNH collections
Kinosternon spp. 1 or 15 comparative or 89.06(x) FlaMNH collections
Terrapene carolina 1 comparative var. FlaMNH collections
Pseudem ys sp. 1 2268.00 Nietschmann 1973:165
Gopherus polyphemus 3 1815.33(x) FlaMNH collections
Chelonidae 8 19154.25(x) FlaMNH collections
Testudines 42 631.3l(x) FlaMNH collections
Siren lacertina 1 comparative var. FlaMNH collections
Rana spp. 2 232.50(x) FlaMNH collections
Lepisosteus spp. 13 957.13(x) FlaMNH collections
Bagre marinus 9 507.7l(x) FlaMNH collections
Ariopsis fe/is 26 199.90(x) FlaMNH collections
Opsanus spp. 4 206.48(x) FlaMNH collections
Ogcocephalidae 2 179.50(x) FlaMNH collections
Fundulus spp. 1 33.74 FlaMNH collections
Mycteroperca microlepis 1 comparative var. FlaMNH collections
Carangidae 1 or 11 comparative or 3180.07(x) FlaMNH collections
Lutjanus spp. 1 comparative var. FlaMNH collections
Eucinostomus spp. 6 29.82(x) FlaMNH collections
Haemulon spp. 1 comparative var. FlaMNH collections
Archosargus probatocephalus 1 comparative var. FlaMNH collections
Sciaenidae 1 comparative var. FlaMNH collections
Sparisoma spp. 1 comparative var. FlaMNH collections
Sphyraenidae 17 3884.7Hx) FlaMNH collections
Sphyraenidae/Scombridae 31 3901.38(x) FlaMNH collections
Paralychthys albigutta 1 comparative var. FlaMNH collections
Ostraciidae 4 74.33(x) FlaMNH collections
Sphoeroides spengleri 1 comparative var. FlaMNH collections
Chilomycterus schoep{i 3 184.37(x) FlaMNH collections
Decapoda - 83.40(x) Qu itmyer 1985
Geukensia demissa granosissima 1 2.15 FlaMNH collections
Pinnidae 30 23.73(x) FlaMNH collections
Other molluscaa 1 comparative var. FlaMNH collections

ing number of taxa to MNI for each 2.00 mm (Vl3")
screened sample (Figures Al and A2).

Figure Al illustrates the
distribution of vertebrate
samples. An MNI of 150 is
the point of diminishing
returns. In other words,
few new species are added
once one has identified ca.
150 individual animals.
Most of the samples show
a relatively high species
diversity. FollOWing this
guide, ten samples may be
considered less than rep
resentative. However, be
cause my methodology
emphasizes the combined
treatment of vertebrates
and invertebrates, a
second graph has been
constructed to convey
sample size adequacy
(Figure A2).

Two curves emerge.
The higher curve repre
sents highly diversified
samples, all but one meet
ing the criterion of 600
MNI. The lower curve
represents distinct types
of samples, all from the
Cash Mound column
(samples #5, #6, #7, and
#8). The Cash Mound pat
tern may suggest a spe
cialized area of the site
(see text for discussion).
The position of sample #4
(Big Mound Key, Layer 2)
on the graph also suggests

a specialized assemblage. Although the point of
diminishing returns is not known for this lower curve
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Figure AI. The distribution of Charlotte Harbor
zooarchaeological vertebrate samples by Number
of Taxa and Minimum Number of Individuals
(MNI). Numbers refer to the list given in Table AI.

Figure A2. The distribution of Charlotte Harbor
zooarchaeological invertebrate samples by
Number of Taxa and Minimum Number of
Individuals (MNI). Numbers refer to the list given
in Table AI.
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(broken line), samples are probably well beyond
where it would occur. The sizes of these five samples,
then, are more than adequate within their own contex
tual realm. Data of this kind are important for any
region of study, for they can be used as a guideline for
future faunal analyses.

Food vs. Commensals

General criteria for deciding what was or was not
eaten are based on species, size, quantity of in
dividuals, and archaeological context. All vertebrate
species identified are assumed to have been eaten.
Small barnacles and many forms of small gastropod
and bivalve animals were surely not consumed, at
least in the middens sampled. There was little ar
chaeological evidence for dense deposits of small
gastropod or bivalve shells. It is clear from ex
perimental midden research (Chapter 9, this volume)
that many creatures make their way to the middens
attached to larger host species. Often small bivalve
specimens were found with both valves intact, o'r
shells were water worn. Thus, certain species were
not included in the dietary analysis (Appendix B, foot
note c). However, occasional distinct assemblages
warranted inclusion. For example, the cross-barred
venus (Chione cancellata) at Useppa Island (Table B9)
and spotted slipper shell (Crepidula maculosa) at Buck
Key (Table B16) were of such size and quantity to
suggest purposeful collection.

Sources of Bias

Preservation problems relating to fragment counts
and weights are numerous and uncontrollable
(Grayson 1984:21-22; Wing and Brown 1979:121-123).
The effects of scavengers and differential preservation
due to depositional conditions, bone/shell condition,
or bone/shell structure are difficult and often impos
sible to assess. Results of a midden experiment by
Wing and Quitmyer (Chapter 9, this volume) suggest
that post-deposition losses of fish bones occur in shell
middens.

Equally disconcerting are the endless undetectable
socio-cultural activities that determine archaeological
faunal patterns. One problem associated with mas
sive, complex shell mound sites is the taphonomic
distinction between primary and secondary midden
deposits. Based on test unit location, stratigraphy,
and radiocarbon dates (Chapter 2, this volumet I
believe that the midden samples in the present study
represent primary deposits.

As is often the case, it is the absence or infrequent
occurrence of expected species that puzzles the zooar
chaeologist. There are four examples of fish that are
today abundant in the Charlotte Harbor area but are
either missing or infrequent in the shell midden
samples of the present study. The significance of mul
let (Mugil spp.) in southwest Florida prehistory is a
matter of concern (Goggin and Sturtevant 1964:185;
Marquardt 1986:66). Although a mullet fishery is
reported in the ethnohistoric literature (L6pez de
Velasco 1894:163; !Veddle 1985:22) and the fish are
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abundant today, relatively few bones are recovered
from sites, often only thoracic vertebrae. Whether the
explanation is one of sampling, preservation, environ
mental change, or cultural practice should be inves
tigated.

In addition to mullet, three more species are con
spicuously rare or absent from the faunal samples,
based on Wang and Raney's modern survey (1971:54):
the bay anchovy (Anchoa mitchilli); the silver jenny
(Eucinostomus gula); and the spadefish (Chaetodipterous
faber). The first two are fishes in the same small size
class as the killifishes (Fundulus spp.), a genus iden
tified among the midden remains. Perhaps these were
eaten whole, and perhaps the fibrous structure of
spadefish bones prevented preservation of this
species. Hypotheses such as these should be tested.

The nature of column sampling has inherent
problems related to intra-site (horizontal) repre
sentativeness. An additional concern is the com
parability of the Big Mound Key feature, a large
midden-filled pit, to the general midden samples
taken from all other sites. The validity of comparison
mayor may not depend on the unknown function of
the large pit. I postulate that the pit's primary purpose
was something other than garbage disposal and that
the food remains were deposited secondarily, repre
senting a sample similar to general midden areas. This
should be tested with future excavation at Big Mound
Key.

Several basic problems that plague scaling techni
ques when applied to archaeofauna are discussed else
where (Grayson 1984; Jackson 1989; Wing and Brown
1979). Additionally, many species-specific regression
values are not yet available for both minimum and
maximum estimates. Recently, Grayson (1984:172
174) has argued that only the dimensional allometric
method of meat weight prediction is valid for zooar
chaeological purposes. Despite this controversy, al
lometric scaling, used as a method for predicting
animal body weights (extended to meat weight for this
study), has been tested and shown to produce the most
accurate results of currently employed techniques to
estimate biomass (Casteel 1978:71-77; Wing and
Brown 1979:130-131).

Another example of bias in the meat-weight estima
tion method stems from frequent low MNI counts for
invertebrates in relation to fragment weight. For cer
tain species (e.g., eastern oyster, lightning whelk,
banded tulip, Florida horse conch), this is seemingly
due to a high degree of fragmentation, shell structure,
and density, or perhaps to a limited size range used in
scaling modern specimens. Sometimes the resulting
maximum estimate for these animals is lower than the
minimum estimate (Appendix B, footnote f).

Comparative Dietary Contribution

Minimum and maximum edible-meat weights were
estimated (discussed above) for all 17 faunal samples
to provide a range of meat potential for each animal
(AppendiX B). Figures A3 and A4 summarize these
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Figure A3. Comparative percentages of zooarchaeological estimated minimum edible meat weights by site
and animal group (based on data presented in Appendix B).
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results by site, combining intra-site data. Bony fishes
(Osteichthyes) stand out as the primary contributors
to the aboriginal diet based on both minimum and
maximum meat estimates. Although the importance
of gathering shellfish is dramatically evidenced by
massive shell mounds dotting the landscape and
quantitatively supported by MNI figures, its role is
considerably diminished when viewed from a dietary
perspective (Figures A3 and A4).

Nutritional analysis has shown that, gram for gram,
shellfish contains substantially less protein and fat
and fewer calories than fish and mammals (Parmalee
and Klippel 1974:431). Cash Mound's 84% MNI and
58% minimum meat of oysters and mussels (Figure
A3), respectively, are reduced to a paltry 8% when
maximum meat is estimated (Figure A4). The pre
dominance of meat contribution derived from fishing
activities is underscored when the meat of sharks and
rays (Chondrichthyes) is added to the bony fish
category. This is most evident in the Buck Key
samples where 81 % of the minimum meat estimate
results from fishing (Figure A3).

Culture and Environment in the Domain of the Calusa

Sharks and rays are represented in all site samples,
with the Useppa Island sample showing a high mini
mum meat weight estimate of 25% (Figure A3).
Milanich et al.'s (1984) work at Useppa also showed
an abundance of shark remains. As do the remains of
white-tailed deer, the appearance of adult sharks in
midden samples implies butchering and village dis
tribution of meat. However, most shark individuals
in the study samples are juveniles.

Whereas reptiles and mammals generally represent
a negligible portion of the diet based on estimates of
minimum meat, they can be significant contributors if
the maximum meat estimates of large individuals are
considered. When the maximum meat of one sea
turtle is estimated, its dietary importance in the Big
Mound Key samples becomes 19% and for the Buck
Key samples, 13% (Figure A4). However, the high
mammal maximum meat percentage of 30% for the Big
Mound Key samples (Figure A4) may be misleading.
The deer bones recovered from the four sampled strata
in the short-lived refuse pit possibly represent a single
deer - 1 MNI instead of 4 - which would substan
tially reduce the meat percentage.
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Family, Genus, species

Total Family

Total Class

Total Phylum

Total Vertebrata
Invertebrata

Footnotes:

:Identifications were made to the lowest taxon possible,
for example: Serranidae; Mycteroperca spp.; Mycter
operca microlepis.

:Only the abundant families are subtotaled. A line is
skipped when the following species are to be subtotaled.

:For example, Mammalia; Osteichthyes; Gastropoda.

:For example, Mollusca.

:Although "Invertebrata" is an obsolete division, it is
used here for convenience.

a) Bone/ shell elements from family and class level identifications are not used in calculating MNI unless it is
certain that the elements are not represented by any of the species or genus level individuals. This eliminates the
possibility of counting individuals more than once.

b) Fragments unidentifiable to class were not counted.

c) Species was not included in subsistence quantification.

d) No method was available for estimating meat weight.

e) Only sided valves were counted.

f) See Appendix A for explanation of this situation, where the minimum weight exceeds the maximum weight.



Table Bl. Faunal Analysis, Big Hound ~ey, 8CR10, Charlotte County, Florida, Kay 1982 Sample, U.2/S.3, NW Quad, Layer 11.

Species Common Name

Number of %

Identifiable of
Fragments Total

%

of
Total

Bone/Shell
Weight

(grams)

%

of
Total

Kinimum
Heat Wt.

Estimate

%

of
Total

Maximum
Meat Wt.

Estimate

%

of
Total

Procyon lotor
Odocoileug virginianug
Mammalia

(raccoon)
(white-tailed deer)
(mammals)

1

1

7

0.01
0.01
0.06

1

1

(a)

0.13
0.13

(a)

2.26
0.47
1. 92

0.04
0.01
0.03

49.75
13.94
43.60

0.77
0.22
0.68

2164.22
23595.10

(a)

4.13
45.06

(a)

Total Mammalia (mammals) 0.07 0.27 40 65 0.08 107.29 1.67 25759.32 49 .19

Anatidae
Aves (medium)

Total Aves

KinogternoD spp.
Testudines

Total Reptilia

SireD lacertina
Rana liIpp.

(duok.)
(medium-sized birds)

(bird.)

(mud turtle)
(turtles)

(reptlleo)

(greater siren)
(frog)

8

11

3

1

0.03
0.03

0.06

0.07.
0.02

0.09

0.02
0.01

1
(a)

1
(a)

0.13
(a)

0.13

0.13
(a)

0.13

0.13
0.13

1.15
0.36

1.51

2.91
0.21

3.12

0.40
0.10

0.02
0.01

0.03

0.05
0.00

0.05

0.01
0.00

19.54
7.37

26.91

78.68
19.53

98.21

196.37
(d)

0.30
0.11

0.42

1.22
0.30

1.53

3.05
(d)

481. 4 0
(a)

481.40

89.06
(a)

89.06

731.20
232.50

0.92
(a)

0.92

0.17
(a)

0.17

1.40
0.44

Total Amphibia

Careharhinidae
Sp.h,ryna tiburo
Lamni formes

Total Chondrichthyes

Brevoortia spp.
Clupeidae
Bagre marinug
Ariopgig feli8
Ariidae
0poliJanU8 spp.
Strongylura spp.
Fundulu.8 spp.
Mycteroperca mdcrolepi8
CaraLl.z .hiPP08
Carangidae
Lutjanug grigeU8
Bucino.8tomug liIpp.
Ortbopri.8tis cb,rysoptera
Pomadasyidae/Sparidae

Arcbosargus probatocepbalug
LagodoD rbomboides
Sparidae

Total Sparidae

Sparidae/Sciaenidae

(amphibian.)

(requiem sharks)
(bonnethead shark)
(sharks)

(cartilaginous fishes)

(menhaden)
(herringa)
(gafftopaail catfish)
(hardhead oatfi.h)
(sea catfishes)
(toadfi.h)
(needlefiah)
(klll1fi.h)
(gag)
(crevalle jack)
(jack.)
(gray ,mapper)
(mojarra/silver jenny)
(pigfi.h)
(grunts/porgies)

(sheepshead)
(pinfi.h)
(porgiea)

(porgielil)

(porgiea/drums)

0.09

14 0.11 1
1 0.01 1

13 0.10 (a)

28 0.22

6 0.05 2
60 0.48 (a)

3 0.02 1
100 0.79 6

67 0.53 2
21 0.17 15

5 0.04 1
54 0.43 12

3 0.02 2
3 0.02 1
7 0.06 (a)

2 0.02 1
1 0.01 1

26 0.21 6
10 0.08 (a)

36 0.29 3
455 3.62 61

19 0.15 (a)

510 4.05 64

15 0.12 (a)

0.13

0.13
0.13

(a)

0.27

0.27
(a)

0.13
0.81
0.27
2.01
0.13
1. 61
0.27
0.13

(a)

0.13
0.13
0.81

(a)

0.40
8.19

(a)

8.59

(a)

0.50

2.53
0.33
0.49

3.35

0.06
0.25
0.77
6.39
2.51
8.21
0.12
0.64
0.28
0.23
0.97
0.05

tr
0.27
0.06

2.81
3.94
0.19

6.94

0.10

0.05

0.04
0.01
0.01

0.06

0.00
0.00
0.01
0.11
0.04
0.14
0.00
0.01
0.00
0.00
0.02
0.00
0.00
0.00
0.00

0.05
0.07
0.00

0.12

0.00

196.37

31.36
26.51
95.91

153.78

1.74
6.28

17.29
116.13

50.09
145.52

3.25
14064

6.96
5.83

21.29
1.48
0.00
6.73
1.74

55.44
75.15

4091

135.50

2.75

3.05

0.49
0.41

1.49

2.39

0.03
0.10
0.27
1.81
0.78
2.26
0.05
0.23
0.11

0.09
0.33
0.02
0.00
0.10
0.03

0.86
1.17
0.08

2.11

0.04

963.70

905.07
1187.55

(a)

2092.62

335.74
(a)

507.71
1199.40
169.24

3097.20
146.33

96. 0 9
566.80

1078.00
(a)

172.20
29.82

259.75
(a)

289.83
1897.14

(a)

2186.97

(a)

1.84

1. 73
2.27

(a)

40 00

o.64
(a)

0.97
2.29
0.32
5.91
0.28
0.18
1. 08
2.06

(a)

0.33
0.06
0.50

(a)

0.55
3.62

(a)

4018

(a)

Bairdiella cb,rysoura
CYDoscion nebuloBuB
CYDo8cion spp.
Scia&nopg ocellatus

(silver perch)
(spotted seatrout)
(seatrout)
(red drum)

55
3

5
5

0.44
0.02
0.04
0.04

12
2

3

2

1. 61
0.27
0.40
0.27

0.93
0.20
Ir.n

0.57

0.02
0.00
0.01
0.01

20.49
5.14

-J. 7.29
13.19

0.32
0.08
0.27
0.21

435.74
144 0 .00
1130.50
2019.42

0.83
2.75
2.16

3.86



Total Sciaenidae

Mugil spp.
Sphyraenidae/Scombridae
Gobiomorus dormitor
Paralicbtbys spp.
spboeroides spengleri
Cbilomycterus scboepfi
Diodontidae
Osteichthyes

Total Osteichthyes

Vertebrata (predominantly fish)

Total Vertebrata

Balanus spp.
Callinectes spp.
Menippe mercenaria
Decapoda

Total Crustacea

Modulus modulus
Ceritbium muscarum
Ceritbium spp.
Crepidula plana
Crepidula spp.
Strombus alatus
Polinices duplicatus
Pbyllonotus pomum
Urosalpinz spp.

Melongena corona
Busycon contrarium
Busycon spira tum pyruloides

Total Melongenidae

Nassarius vibex

Fasciolaria lilium bunterla
Fasciolaria tulipa
Fasciolaria spp.
Pleuroploca gigantea

Total Fasciolariidae

Marginella spp.
Gastropoda (medium marine)

Total Marine Gastropoda

Polygyra spp.

Total Terrestrial Gastropoda

Bracbidontes spp.
Geukensia demissa granosissima

(drums)

(mullet)

(barracudas/mackerels)
(bigmouth sleeper)
(flounder)
(bandtail puffer)
(striped burrfish)
(burr and porcupine fishes)
(bony fishes)

(bony fishes)

(backboned animals)

(backboned animals)

(barnacle)
(blue crabs, Gulf crab, etc.)
(stone crab)
(crabs)

(aquatic arthropods)

(Atlantic modulus)
(fly-specked cerith)
(oerith)

(eastern white slipper-shell)
(slipper-shell)
(Florida fighting conch)
(shark eye)
(apple murex)
(oyster drill)

(common crown conch)
(lightning whelk)

(Say's pear whelk)

(crown conchs)

(common eastern nassa)

(banded tulip)

(true tulip)

(tulip shell)

(Florida horse conch)

(tulip shells)

(marginella)
(medium-sized marine snails)

(marine snails)

(polygyra)

(terrestrial snails)

(mussel)
(Atlantic ribbed mussel)

68

3

1

1
11

2
3

9

7450

8441

(b)

8501

7

6

22
5

40

4

6

2

1

20
170

6

1

2

442
149

30

621

456
7

115

2

580

1
910

2326

2
451

0.54

0.02
0.01
0.01
0.09
0.02
0.02
0.07

59.20

67.08

(b)

67.55

0.06
0.05
0.17
0.04

0.32

0.03
0.05
0.02
0.01
0.16
1. 35
0.05
0.01
0.02

3.51
1.18
0.24

4. 93

0.02

3.62
0.06
0.91
0.02

4. 61

0.01
7.23

18.48

0.01

0.01

0.02

3.58

19

2

1

1

1

2

2
(a)

(a)

142

(a)

150

5

2
3

(a)

10

4

6

2

1

20
23

5

1
2

112
14
21

147

82
2

33

1

118

1

(a)

332

2

64

2.55

0.27
0.13
0.13
0.13
0.27
0.27

(a)

(a)

19. 06

(a)

20.13

0.67
0.27
0.40

(a)

1.34

0.54
0.81
0.27
0.13
2.68
3.09
0.67
0.13
0.27

15.03
1.88
2.82

19.73

0.27

11. 01
0.27
4.43
0.13

15.84

0.13
(a)

44.56

0.13

0.13

0.27
8.59

2.47

0.14
tr

0.02
0.53
0.17
0.51
0.09

72 .20

103.98

217.55

334.66

1.10
1. 23
8.48
0.88

11. 6 9

1.12
0.99
0.60
0.05
3.61

616.79
11. 77

0.18
0.69

347.66

261.80
85.04

694.50

0.33

160.26
5.39

72 .81
43.27

281.73

0.11
352.20

1964.67

0.03

0.03

0.15
96.21

0.04

0.00
0.00
0.00
0.01
0.00
0.01
0.00

1.21

1. 75

3.66

5.62

0.02
0.02
0.14
0.01

0.20

0.02
0.02

o.01
o.00

0.06
10.37

0.20
0.00
0.01

5.84
4.40
1.43

11. 67

0.01

2.69
0.09
1.22
0.73

4. 73

0.00
5.92

33.02

0.00

0.00

0.00
1. 62

56.11

3.73
0.00
0.65

12.36
4.44

11. 94
2.51

1029.64

1658.60

2767.88

5009.04

(0)

11.58
56.40
8.80

76.78

(0)

(0)

(0)

(0)

(0)

58.79
9.15
0.14

(0)

64.68
102.73

40.66

208.07

(0)

132.96
6.88

92.61
14 .72

247.17

(0)

149.89

673.21

(0)

0.00

(0)

23.55

0.87

0.06
0.00
0.01
0.19
0.07
0.19
0.04

16. 02

25.80

43.06

77.93

(0)

0.18
0.88
0.14

1.19

(0)

(0)

(e)

(0)

(e)

0.91

0.14
0.00

(0)

1. 0 1

1. 6 0

0.63

3.24

(0)

2.07
0.11

1.44
0.23

3.85

(0)

2.33

10.47

(0)

0.00

(0)

0.37

5025.66

575.94
3901. 38

(d)

445.95
142.60
368.74

(a)

(a)

20305.52

(a)

49691.62

(0 )

166.80
250.20

(a)

417.00

(0 )

(0)

(0 )

(0 )

(0 )

156.50
24.27
4. 92

(0 )

201.20
79.28(f)

240.58

521.06

(0 )

176.62
41. 71
70.95 (f)

244.45

533.73

(0 )

(a)

1240.48

(0)

0.00

(0)

137.60

9.60

1.10
7.45

(d)

0.85
0.27
0.70

(a)

(a)

38.78

(a)

94.90

(e)

0.32
0.48

(a)

0.80

(0)

(0)

(0)

(0)

(0)

0.30
0.05
0.01

(0)

0.38
0.15
0.46

1. 0 0

(0)

0.34
0.08
0.14
0.47

1. 02

(0)

(a)

2.37

(0)

0.00

(0)

0.26



Pinnidae (pen shells) 29 0.23 2 0.27 8.44 0.14 4.46 0.07 47.46

Argopecten spp. (scallop) 313 2.49 57 7.65 713.23 11.99 91.56 1.42 436.62

Pectinidae/Cardiidae (scallops/cockles) 218 1. 73 (a) (a) 72 .11 1.21 19.22 0.30 (a)

Anomia simplex (common jingle shell) 6 0.05 4 0.54 3.13 0.05 (e) (e) (e)

Ostrea equestris {crested oyster} 47 0.37 36 4.83 21.16 o.36 (e) (e) (c)

Crassostrea virginica (eastern oyster) 330 2.62 70 9.40 557.28 9.37 77.79 1.21 53.17 I f)

Ostreidae (oysters) 215 1. 71 (a) (a) 52.22 9.37 7.88 0.12 (al

Cardi tamera floridana (broad-ribbed cardita) 1 0.01 1 0.13 1.50 o.03 (c) (e) (c I

Tracbycardi u.m egmontianum. (prickly cockle) 2 0.02 2 0.27 23.86 0.40 9. 05 0.14 16.26

Dinocard:!um. robustum vanhyningi (Van Hyning's cockle) 4 0.03 2 0.27 19.78 0.33 7.96 0.12 59.21
Mactridae/veneridae (surf clams/venus clams) 62 0.49 (a) (a) 67.12 1.13 18.30 0.28 la)

Polymesoda maritima (Florida marsh clam) 5 0.04 3 0.40 0.67 0.01 (e) (e) (e)

Mercenar:!a campecbiens:!s (southern quahog) 12 0.10 2 0.27 86.45 1.45 14.25 0.22 138.84

Cbione cancel lata (cross-barred venus) 1 0.01 1 0.13 0.29 0.00 (e) (e) (c)

Anomalocardia auberiana (pointed venus) 1 0.01 1 0.13 0.14 0.00 Ie) (c) Ie)

Hacrocallista nimbosa (sunray venus) 10 0.08 5 0.67 28.83 0.48 10.29 0.16 125.92

Bivalvia (oysters, clams, etc. ) 7 0.06 (a) (a) 1.82 0.03 1.57 o.02 (a)

................................... ............ . ........ ........... ......... . ......... . ........ ......... ......... .........
Total Bivalvia (oysters, clams, etc. ) 1716 13.64 252 33.83 1754.39 29.48 285.88 4.45 1015.08

----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Mollusca (snails and bivalves) (b) (b) (a) (a) 1884.83 31. 68 382.95 5.96 la)

..................................... . ........... ......... ........... . ........ . ......... ......... ......... ......... . ........
Total Mollusca (snails and bivalves) 4043 32.13 585 78.52 5603.92 94.18 1342.04 20.88 2255.56

....................................... ............ ......... ........... ......... . ......... . ........ ......... ......... .........
Total Invertebrata (animals without backbones) 4083 32.45 595 79.87 5615.61 94.38 1418.82 22.07 2672.56

======================================= ==:::========= ==:;:::;:::;::==== ===:;:::;====== ====:;:;:;:::;::= ========== ===:;===== ==:;::==:;:::;== ========= ==:;:::;:::;:::;:::;:::;:::;
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* *********

TOTAL SAMPLE (vertebrates+lnvertebrates) 12584 100.00 745 100.00 5950.27 100.00 6427.86 100.00 52364.18
***************************************** ************ ******--* **-******** ********* ********** ********* ********* ********* *********
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N

0.09
0.83
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Table B2. Faunal Analysis, Big Mound ~ey, 8CR10, Charlotte County, Florida, August 1982 sample, 0.1/5.4, Layer 8b.

Species

Sigmodon hispidus
Odocoileus virginianus
Mammalia (large)
Mammalia

Total Mammalia

Anatidae
Aves (medium)

Total Aves

Chelydra serpentina
XlnosternoD spp.
Terrapene carolina
cf. Chelonia mydas mydas
Testudines

Total Reptilia

siren lacertina

Total Amphibia

Caraharhinus limbatus
RhizoprionodoD terraenovae
Carcharhinidae
sphryna tlburo
Lamniformes

Total Chondrichthyes

Lepisosteus sp.
,glops saurus
Brevoortla spp.
Clupeidae
Bagre marlnus
Ariopsis felis
Ariidae
Opsanus spp.
Ogcocephalidae
Strongylura spp.
Fundulus spp.
Mycteroperca mdcrolepis
Caranx hippos
Carangidae
Orthopristis ch~soptera

pomadasyidae/Sparidae

Arcbosargus probatoaepbalus
Lagodon rhomboides

Common Name

(hispid cotton rat)
(white-tailed deer)
(large mammals)
(mammals)

(mammals)

(ducks)

(medium-sized birds)

(birds)

(snapping turtle)
(mud turtle)
(box turtle)
(Atlantic green turtle)
(turtles)

(reptiles)

(greater siren)

(amphibians)

(blacktip shark)
(Atlantic sharpnose shark)
(requiem sharks)
(bonnethead shark)
(sharks)

(cartilaginous fishes)

(gar)

(ladyf1sh)
(menhaden)
(herrings)
(gaff topsail catfish)
(hardhead catfish)
(sea catfishes)
(toadf1sh)

(batf1shes)
(needlef1sh)
(killifish)
(gag)

(crevalle jack)
(jacks)

(pigfioh)
(grunts/porgies)

(sheepshead)
(pinfishl

Number of
Identi fiable

Fragments

3

3

15
H

45

8

5

13

3

3

2

1

49

58

11

11

5

5

4

1

15

30

1

19
17

355
15

110
79
84

1

47
266

2

4
62
12
15

10
359

%

of
Total

0.02

0.02
0.11
0.17

0.33

0.06
0.04

0.09

0.02
0.02

0.01
0.01
0.36

0.42

0.08

0.08

0.04
0.04
0.03
0.01
0.11

0.22

0.01

0.14
0.12
2.58
0.11
0.80
0.57
0.61
0.01
0.34
1. 93
0.01
0.03
0.45
0.09
0.11

0.07
2.61

MNI

1

1

(a)

(a)

2

2

(a)

1

1

1

1
(a)

1

1

1

1
(a)

1

1

3

5

1
6

1

7

1

2

50
2

3

(a)

3

9

2

39

%

of
Total

0.10

0.10
(a)

(a)

0.20

0.20
(a)

0.20

0.10
0.10
0.10
0.10

(a)

0.40

0.10

0.01

0.10
0.10
0.10
0.10

(a)

0.40

0.10
0.10
0.30
0.51
0.10
0.61
0.10
0.71
0.10
0.20
5.06
0.20
0.30

(a)

0.30
0.91

0.20
3.95

Bone/Shell
Weight

(grams)

0.12

4.56
15.99
2.67

23.34

1.20
0.29

1.49

3.33
0.51
7.12
5.28

13.14

29. 38

1. 94

1. 94

3.63
3.56
1. 79
0.18
0.81

9.97

0.07
0.37
0.13
1.52
1.25
8.29
4.36
4.74
tr

1.81
2.81
0.92
1.21
4.33

0.16
0.08

0.53
2.94

%

of
Total

0.00

0.07
0.24
0.04

0.34

0.02
0.00

0.02

0.05
0.01
0.10
0.08
0.19

0.43

0.03

0.03

0.05
0.05
0.03
0.00
0.01

0.15

0.00
0.01
0.00
0.02
0.02
0.12
0.06
0.07
0.00
0.03
0.04
0.01
0.02
0.06
0.00
0.00

0.01
0.04

Minimum
Meat Wt.

Estimate

4. 62
87.85

242.73
56.95

392.15

20.25
6.14

26.39

84.51
31.26

126.42
107.89
174.93

525.01

446.33

446.33

702.50
690.53
376.35

14.77
154.06

1938.21

2.00

8.94
3.49

31.89
26.74

146.79
82.33
88.76

0.00
37.32
55.44
20.30
25.97
81.82

4.20
2.25

12.56
57.74

%

of
Total

0.04
0.85
2.36
0.55

3.81

0.20
0.06

0.26

0.82
0.30
1.23
1. 05
1. 70

5.10

4.34

4.34

6.83
6.71
3.66
0.14
1.50

18.85

0.02

0.09
0.03
0.31
0.26
1.43
0.80
0.86
0.00
0.36
0.54
0.20
0.25
0.80
o.04
0.02

0.12
0.56

Maximum
Meat Wt.
Estimate

47.00
23595.10

(a)

(a)

23642.10

722.90
(a)

722.90

123.30
89. 06·

210.20
45400.00

(a)

45822.56

672.00

672.00

7742.95
4471.26
5576.31
1353.58

(a)

19144.10

957.13

381.66
611. 18

1018.63
507.71

1199.40
199.90
859. 33
179.50
219. 33

1686.84
283.40

1020.41
(a)

261.79
245.03

329.70
775.71

%

of
Total

0.04
20.75

(a)

(a)

20.79

0.64
(a)

0.64

0.11
0.08
0.18

39.92
(a)

40.29

0.59

0.59

6.81
3.93
4.90
1. 19

(a)

16.83

0.84
0.34
0.54
0.90
0.45
1. 05
0.18
0.76
0.16
0.19
1. 48
0.25
0.90

(al

0.23
0.22

0.29
0.68

Total Sparidae (porgies) 369 2.68 41 4.15 3.47 0.05 70.30 0.68 1105.41 0.97



Bairdiella cbrysoura
Cynoscion nebulosus
Cynoscioll spp.
Pogonias cromis
Sciaenops ocellatus
sciaenidae

Total Sciaenidae

Mugil spp.
Sphyraenidae/Scombridae
Paralicbtbys spp.
Diodontidae
Osteichthyes

Total Osteichthyes

(silver perch)
(spotted seatrout)
(seatrout)
(black drum)
(red drum)
(drums)

(druma)

(mullet)
(barracudas/mackerels)
( flounder)
(burr and porcupine fishes)
(bony fishea)

(bony fishes)

23
8
5

2

4

10

52

25
4

7

4

6493

8043

0.17
0.06
0.04
0.01
0.03
0.07

0.38

0.18
0.03
0.05
0.03

47.19

58.45

3
2

2

2

2
(a)

11

3

1

1

1

2

155

0.30
0.20
0.20
0.20
0.20

(Il)

1.11

0.30
0.10
0.10
0.10
0.20

15.69

0.35
2.11
0.39
1. 04
1.42
0.20

5.51

0.58
.03

0.21
0.05

76 .37

118.27

0.01
0.03
0.01
0.02
0.02
0.00

0.08

0.01
0.00
0.00
0.00
1.12

8.51
42.84

9.38
22.66
29.99

5.14

118.52

13.40
0.93

5.37
1.48

1083.01

1911.25

0.08
0.42
0.09
0.22
0.29
0.05

1.15

0.13

0.01
0.05
0.01

10.53

18.58

108.55
1868.60

187.40
107.. 70
1467.82

(a)

4707.07

240.91
3901.38

133.22
184.37
29.76(f)

19933.36

0.10
1. 64
0.16
0.94

1. 29
(Il)

0.21
3.43

0.12
0.16
0.03

17.53

Vertebrata (predominantly fish) (backboned animals) (b) (b) (a) (Il) 274.49 .. 04 3388.25 32.94 (Il) (Il)

Total Vertebrata (backboned animals) 8200 59.59 168 17.00 458.88 6.76 8627.59 83.89 109937.02 96.66

Balanus spp.
Callinectes spp.
Menippe mercenaria
Decapoda

Total Crustacea

(barnacle)
(blue crabs, Gulf crab, etc.)
(stone crab)
(crabs)

(aquatic arthropods)

26
18
26
42

112

0.19

0.13
0.19
0.31

0.81

24

5

4
(a)

33

2.43

0.51
0.40

(Il)

3.34

.. 79

5.00
16.54
7.08

33.41

0.07
0.07
0.24
0.10

0.49

(e)

36.57
97 .54
48.64

182.75

(e)

0.36
0.95
0.47

1. 78

(e)

417.00
333.60

(Il)

750.60

(e)

0.37
0.29

(Il)

0.66

cf. Vermicularia £argoi
Turritelidae/Vermetidae
Diodora cayenensis
Modulus modulus
Batillaria minima
Ceritbium spp.
crepidula conveza
Crepidula plana
Crepidula spp.
Strombus alatus
Polinices duplicatus
Urosalpinz perrugata
Urosalpinz tampaensis
Anacbis semiplicata

Melongena corona
Busycon contrarium
Busycon spira tum pyruloides

Total Melongenidae

Nassarius viber

Fasciolaria lilium bunteria
Fasciolaria tulipa
Fasciolaria spp.
Pleuroploca gigantea

Total Fasciolariidae

MarginalIa spp.
Mela..mpus co££eus

(Fargo's worm shell) 2
(worm shells) 2
(Cayenne keyhole limpet) 2
(Atlantic modulus) 8
(false cerith) 1
(cerith) 25
(convex slipper-shell) 2

(eastern white slipper-ahell) 5

(slipper-shell) 15
(Florida fighting conch) 435
(shark eye) 605
(Gulf oyster drill) 5
(Tampa drill) 1
(semiplicate dove shell) 16

(common crown conch) 984
(lightning whelk) 145
(Say's pear whelk) 15

(crown concha) 1144

(common eastern nassa) 14

(banded tulip) 110
(true tulip) 13
(tulip shell) 22
(Florida horse conch) 23

(tulip shells) 168

(marginella)
(coffee melampus)

0.01
0.01
0.01
0.06
0.01
0.18
0.01
0.04
0.11
3.16
4.40
0.04
0.01
0.12

7.15
1. 05

0.11

8.31

0.10

0.80
0.09
0.16

0.17

1. 22

0.01
0.01

2

1

2
8

1

25
2

5

15
31

107
5

1

16

189
12

4

205

17
2

3

2

1

1

0.20
0.10
0.20
0.81
0.10
2.53
0.20
0.51
1. 52
3.14

10.83
0.51
0.10
1. 62

19.13

1.21
0.40

20.75

1. 42

1.72
0.20
0.30
0.20

2.43

0.10
0.10

0.19
0.69
0.35
1.81
0.14
3.73
0.15
0.40
5.19

835.46
472.43

0.96
0.28
1.14

707.51
293.61

7.55

1008.67

2.42

49.83
19.60
16.24

158.56

244 .23

0.12
0.09

0.00
0.01
0.01
0.03
0.00
0.05
0.00
0.01
0.08

12.30
6.96
0.01

0.00
0.02

10.42
.. 32
0.11

14.85

0.04

0.73

0.29
0.24
2.33

3.60

0.00
0.00

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

76.69
69.13

(e)

(e)

(e)

120.90
117.08

.. 40

242.38

(e)

27.35
2.. 97

5.99
65.30

123.61

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

0.75
0.67

(e)

(e)

(e)

1.18
1.14
0.04

2.36

(e)

0.27
0.24

0.06
0.63

1. 2 0

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)
(e)

(e)

276.83
326.31

(e)

(e)

(e)

287.28
718.62
27.41

1033.31

(e)

38.34
83.60

6.78
495.06

623.78

(e)

(e)

(e)

(e)
(e)
(e)

(e)

(e)

(e)

(e)

(e)
0.24

0.29
(e)

(e)

(e)

0.25
0.63
0.02

0.91

(e)

0.03
0.07
0.01
0.44

0.55

(e)

(e)



N
Gastropoda (medium marine) (medium-sized marine snails) 770 5.60 (a) (a) 249.03 3.67 109.04 1. 0 6 (a) (a) 0

................................... ............ ......... ........... ......... . ......... ......... ......... ......... .......... 0
l:l

Total Karine Gastropoda (marine snails) 3222 23.42 466 47.17 2827.48 41. 63 620.85 6.04 2260.23 1. 99 ~----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------- ;::-
Anadara transversa (transverse ark) 29 0.21 24 2.43 11.26 0.17 5.42 0.08 24.52 0.36 l:l
Noetia ponderosa (ponderous ark) 6 0.04 3 0.30 61.43 0.90 17.23 0.25 28.40 0.42

~
0

Bracbidontes exustus (scorched mussel) 10 0.07 6 0.61 1.02 0.02 (e) (e) (e) (e) -
Geukensia demissa granosissima (Atlantic ribbed mussel) 1305 9.48 117 11. 84 281. 62 4.15 55.65 0.54 251. 53 0.22 ~Pinnidae (pen shells) 54 0.39 4 0.40 11.38 0.17 5.46 0.05 94. 92 0.08
Argopecten spp. (scallop) 3 0.02 3 0.30 12.13 0.18 5.71 0.06 14.88 0.01 ~
Pectinidae (scallops) 23 0.17 (a) (a) 17.44 0.26 7.31 0.07 (a) (a) QPlicatula gibbosa (kitten's paw) 3 0.02 3 0.30 1.84 0.03 (e) (e) (e) (e)

Anomia simplex (common jingle shell) 80 0.58 28 2.83 25.08 0.37 (e) (e) (e) (e) l:l
't

Ostrea equestris (crested oyster) 65 0.47 33 3.34 17.87 0.26 (e) (e) (e) (e) -0Crassostrea virginica (eastern oyster) 410 2.98 57 5.77 497.98 7.33 69.77 0.68 58.30(£) 0.05 ItOstreidae (oysters) 22 0.16 (a) (a) 4.55 7.33 2.93 0.03 (a) (a)

Parvilucina multilineata (many-lined lucina) 1 0.01 1 0.10 0.15 0.07 (e) (e) (e) (e)

~Codakia spp. (lucina) 1 0.01 1 0.10 0.12 0.00 (e) (e) (e) (e)

Carditamera floridana (broad-ribbed cardita) 22 0.16 11 1.11 6.71 0.10 (e) (e) (e) (e)
't
Q"

Tracbycardium egmontianum (prickly cockle) 2 0.01 1 0.10 1. 3 0 0.02 1.25 0.01 6.86 0.01 0
Dinocardi um robustum vanhyningi (Van Hyning's cockle) 2 0.01 1 0.10 1. 9 0 0.03 1.61

't
0.02 25.76 0.02

Polymesoda maritima (Florida marsh clam) 6 0.04 5 0.51 1. 75 0.03 1.53 0.01 3.37 0.00
Hercenaria campecbiensis (southern quahog) 20 0.15 8 0.81 368.71 5.43 49.37 0.48 202.55 0.18
Chione cancellata (cross-barred venus) 3 0.02 3 0.30 0.53 0.01 (e) (e) (e) (e)

Anomalocardia auberiana (pointed venus) 8 0.06 6 0.61 2.63 0.04 (e) (e) (e) (e)

Hacrocallista nimbosa (sunray venus) 94 0.68 5 0.51 94.42 1.39 23.09 0.22 75.70 0.07
Bivalvia (oysters, clams, etc. ) 56 0.41 (a) (a) 11. 33 0.17 5.45 0.05 (a) (a)

................................... ............ ......... . .......... ......... .......... . ........ . ........ . ........ ..........
Total Bivalvia (oysters, clams, etc. ) 2225 16.17 320 32.39 1433.15 21.10 251.78 2.45 786.79 0.69
----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ----------

Mollusca (snails and bivalves) (b) (b) (a) (a) 2038.28 30.01 601.88 5.85 (a) (a)

..................................... ............ ......... ........... . ........ . ......... ......... ......... . ........ . .........
Total Mollusca (snails and bivalves) 5447 39.59 786 79.55 6298.91 92.74 1474.51 14.34 3047.02 2.68

Madreporaria (hard corals) 0.01 0.10 0.76 0.01 (e) (e) (e) (e)

....................................... ............ ......... ........... ......... .......... . ........ ......... ......... . .........
Total Invertebrata (animals without backbones) 5560 40.41 820 83.00 6333.08 93.24 1657.26 16.11 3797.62 3.34
======================================= ============ ========= =========== ========= ========== ========= ========= ========= ==========

***************************************** ************ ********* *********** ********* ********** ********* ********* ********* **********

TOTAL SAMPLE (vertebrates+invertebrates) 13760 100.00 988 100.00 6791.96 100.00 10284.85 100.00 113734.64 100.00
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* **********



Table B3. Faunal Analysie, Blg Hound Key, 8CR10, Charlotte County, Florida, August 1982 Sample, U.1/S.4, Layer 7.

Species

Mammalia (medium)
Mammalia (large)

Total Mammalia

Avee (emaIl)
Anatidae
Avea (medium)

Total Avee

Serpentes
Testudinea

Total Reptilia

Siren lacertina

Total Amphibia

Common Name

(medlum-aized mammala)
(large mammal e)

(mammal a)

(small birda)
(ducka)
(medium-oired birdo)

(birdo)

(snakea)
(turtlee)

(reptilea)

(greater eiren)

(amphibiano)

Number of
Identifiable

Fragmenta

8

11

2

1

2

5

1

40

%

of
Total

0.07
0.09

0.16

0.02
0.01
0.02

0.04

0.01
0.34

0.35

0.02

0.02

MNI

(a)
1

(a)

1

2

1

%

of
Total

0.08
0.08

0.17

(a)

0.08
(a)

0.08

0.08
0.17

0.25

0.08

0.01

Bone/Shell
"eight

(gr)

1.93
7.57

9.50

0.06
0.21
0.28

0.55

0.05
8.53

8.58

0.61

0.61

%

of
Total

0.02
0.09

0.11

0.00
0.00
0.00

0.01

0.00
0.10

0.10

0.01

0.01

H1nimum
Heat Wt.
Estimate

43. 78
132.46

2.00

1. 64
4. 68
5.97

12.29

0.69
139.13

139.82

244.55

244.55

%

of
Total

0.81
2.46

0.04

0.03
0.09
0.11

0.23

0.01
2.58

2.59

4.53

4.53

Ha:z:imum
Heat Wt.
Estimate

3821. 0 6
23595.1

9.50

(a)

481.40
(a)

481. 40

139.50
1262.62

1402.12

731.20

731.20

%

of
Total

10.61
65.50

0.03

(a)

1.34
(a)

1.34

0.39
3.51

3.89

2.03

2.03

Spbryna t iburo
Lamni formes
Rhlnobatidae
Dasyatill sp.

Total Chondrlchthyea

Elopll II&UZUS
Clupeldae
Bagre .arinug
Ariopllig felig

Ariidae
0PllaIJU9 app.
Strongylura epp.
Fundulug epp.
Mycteroperca mdcrolepill
Mycteroperca spp.
Serranidae
Caran.r hippos
Carangidae
Lutjanug campecbanull
Lutjanug 8pp.
orthoprilltill cb~soptera

Arcbollargull probatocepbalull
Lagodon rbomboidell
Sparldae

Total Sparidae

Bairdiella cbrylloura

CYDollcion nebulosull
CYDollcion spp.

(bonnethead ahark)
(llharka)
(guitarfiahea)
(lltingray)

(cartilaginoue flehee)

(ladyUoh)
(herringll)
(gafftopoail catfioh)
(hardhead catfioh)
(aea catflehee)
(toadUoh)
(needlefiah)
(kill1floh)
(gag)
(grouper/gag)
(aea baaaell)
(crevalle jack)
(jacko)
(red anappe r)
(snapper)
(pigfioh)

(sheepahead)
(pinUoh)
(porgieo)

(porg1eo)

(silver perch)
(llpotted seatrout)
(seatrout)

1 0.01
3 0.03
1 0.01

12 0.10

17 0.14

10 0.08
251 2.12

22 0.19
38 0.32
47 0.40
38 0.32

8 0.07
48 0.41

1 0.01
2 0.02
1 0.01
1 0.01
5 0.04
2 0.02
2 0.02

16 0.14

1 0.01
164 1. 39

4 0.03

169 1. 43

15 0.13
2 0.02
2 0.02

0.08
0.08
0.08
0.08

0.34

1 0.08
6 0.50
3 0.25
3 0.25

(a) (a)

5 0.42
2 0.17

15 1. 26

1 0.08
1 0.08

(a) (a)

1 0.08
1 0.08
1 0.08

(a) (a)

4 0.34

1 0.08
27 2.27

(a) (a)

28 2.35

5 0.42
2 0.17
1 0.08

0.74
0.05
0.02
0.10

0.91

0.32
1.13
3.48
3.78
3.24

1.45
0.51
0.52
0.05
1.30
0.05
1.80
1.48
0.12
0.02
0.25

0.02
1.51
0.21

1.74

0.33
0.01
0.02

0.01
0.00
0.00
0.00

0.01

0.00
0.01
0.04
0.05
0.04
0.02
0.01
0.01
0.00
0.02
0.00
0.02
0.02
0.00

0.00
0.00

0.00
0.02
0.00

0.02

0.00
0.00
0.00

59.89
12.91
12.53
52.48

137.81

7.85
24. 42
67.21
72.40
63.02
30.57
11. 94
12.15
1.48

27.70
1.48

37.13
31.13
3.25

0.65
6.28

0.65
31. 7 0
5.37

37.72

8.07
0.35
0.65

1.11
0.24
0.23
0.97

2.55

0.15
0.45
1.25
1.34
1.17
0.57
0.22
0.23
0.03
0.51
0.03
0.69
0.58
0.06
0.01
0.12

0.01
0.59
0.10

0.70

0.15
0.01
0.01

1735.55
537.98
181.67

1551. 69

4006.89

611.16
161.64

1523.13
599.70

(a)

1032.40
167.04

40.95
141.70

1910.32
(a)

9750.00
1981. 59
172.20

(a)

239. 72

723.18
466.56

(a)

1189. 74

225.40
148.30
148.30

4.82
1.49
0.50
4.31

11.12

1. 70
0.45
4.23
1. 66

(a)

2.87
0.46
0.11
0.39

5.30
(a)

27.07
5.50
0.48

(a)

0.67

2.01
1.30

(a)

3.30

0.63
0.41
0.41



Menticirrbus spp.

Total Sciaenidae

Mugil spp.
Sphyraenidae/scombridae
Cbilomycterus scboepfi
Diodontidae
Osteichthyes

Total Osteichthyes

Vertebrata (predominantly fish)

Total Vertebrata

Balanus spp.
Callinectes spp.
Menippe mercenaria
Decapoda

Total Crustacea

Turritella spp.
Modulus modulus
Ceritbium muscarum
Ceritbium spp.
Crepidula aculeata
Crepidula plana
crepidula spp.
strombus alatus
Polinices duplicatus
Pbyllonotus pomum
Urosalpinz perrugata

Melongena corona
Busycon contrarium
Busycon spira tum pyruloides

Total Melongenidae

Fasciolaria lilium bunteria
Fasciolaria tulipa
Fasciolaria spp.
Pleuroploca gigantea

Total Fasciolariidae

Marginella bartleyanum
Gastropoda (medium marine)

Total Marine Gastropoda

Euglandina rosea

Total Terrestrial Gastropoda

Anadara transversa
Noetia ponderosa

(whiting)

(drums)

(mullet)
(barracudas/mackerels)
(striped burrfish)
(burr and porcupine fishes)
(bony fishes)

(bony fishes)

(backboned animals)

(backboned animals)

(barnacle)
(blue crabs, Gulf crab, etc.)
(stone crab)
(crabs)

(aquatic arthropods)

(worm-shell)
(Atlantic modulus)
(fly-specked cerith)
(cerith)
(thorny slipper-shell)
(eastern white slipper-shell)
( slippe r- shell )
(Florida fighting conch)
(shark eye)
(apple murex)
(Gulf oyster drill)

(common crown conch)
(lightning whelk)
(Say's pear whelk)

(crown conchs)

(banded tulip)
(true tulip)
(tulip shell)
(Florida horse conch)

(tulip shells)

(Bartley's marginella)
(medium-sized marine snails)

(marine snails)

(rosy euglandina)

(terrestrial snails)

(transverse ark)
(ponderous ark)

20

1
4

5

24
5201

5916

(b)

6000

62
11
44
35

152

1

1

1

2

4

9

10
59

6
8

1

1404
180

80

1664

345
18
64

4

431

1

329

2527

8

1

0.01

0.17

0.01
0.03
0.04
0.20

43.96

50.00

(b)

50.71

0.52
0.09
0.37
0.30

1. 28

0.01
0.01
0.01
0.02
0.03
0.08
0.08
0.50
0.05
0.07
0.01

11. 87
1. 52
0.68

14.06

2.92

0.15
0.54
0.03

3.64

0.01
2.78

21. 36

0.01

0.01

0.07
0.01

1

1

4

(a)

(a)

87

(a)

98

54
4

5

(a)

63

1

1

1

2

4
9

10
26

5

3

1

291
38
48

377

75
14
19

3

111

1

(a)

552

0.08

0.76

0.08
0.08
0.34

(a)

(a)

7.30

(a)

8.22

4. 53
0.34
0.42

(a)

5.29

0.08
0.08
0.08
0.17
0.34
0.76
0.84
2.18
0.42
0.25
0.08

24.41
3.19
4.03

31. 63

6.29
1.17
1. 59
0.25

9.31

0.08
(a)

46.31

0.08

0.08

0.59
0.08

0.49

0.85

0.08
0.06
0.35
0.25

37.14

59.97

130.79

210.91

14 .54
3.52
8.37
1.89

28.32

0.30
0.11
0.22
1. 01
1. 4 0
1. 07
4. 97

1394.94
31. 0 1
27.47

0.65

1398.27
618.34
313.36

2329.97

249.32
142.00

52.64
151. 89

595.85

0.14
108.45

4497.56

0.07

0.07

2.84
31.81

0.01

0.01

0.00
0.00
0.00
0.00
0.45

0.72

1.57

2.53

0.17
0.04
0.10
0.02

0.34

0.00
0.00
0.00
0.01
0.02
0.01
0.06

16.72
0.37
0.33
0.01

16.76
7.41
3.76

27.92

2.99
1. 7 0

0.63
1.82

7.14

0.00
1.30

53.90

0.00

0.00

0.03
0.38

71.51

80.58

2.25
1. 74
8.51
6.28

566.05

1101.79

1757.59

3395.85

(c)

27.43
55.80
16 .47

99.70

(c)

(c)

(c)

(c)

(c)

(c)

(c)

120.16
16.11
14.41

(c)

220.21
274.32
134.65

629.18

241.85
180.46

29.45
62.16

513.92

(e)

50.83

1344.61

(c)

0.00

2.12
11.00

1.33

1.49

0.04
0.03
0.16
0.12

10.49

20.42

32.58

62.94

(c)

0.51
1. 03
0.31

1.85

(c)

(c)

(c)

(c)

(c)

(c)

(c)

2.23
0.30
0.27

(c)

4.08
5.08
2.50

11.66

4.48
3.34
0.55
1.15

9.53

(c)

0.94

24. 92

(c)

0.00

0.03
0.13

550.40

1072.40

449.70
3901.38

184. 37
(a)

(a)

25129.14

(a)

31760.25

(c)

333.60
417.00

(e)

750.60

(c)

(c)

(c)

(c)

(c)

(c)

(c)

252.77
27.25
35.88

(c)

611.10
263.29
475.20

1349.59

204.00
710.36

51. 68
276.76

1242.80

(c)

(a)

2908.29

(c)

0.00

7.98
8.16

1.53

2.98

1.25
10.83

0.51
(a)

(a)

69.76

(a)

88.17

(c)

0.93
1.16

(e)

2.08

(c)

(c)

(c)

(c)

(c)

(c)

(c)

0.70
0.08
0.10

(c)

1. 70
0.73
l.H

3.75

0.57
1.97
0.14
0.77

3.45

(c)

(e)

8.07

(c)

0.00

0.10
0.10



Bracb:idonteg ezugtUJJ (scorched mussel) 7 0.06 6 0.50 1.35 0.02 (c) (c) (c) (c)

Geuk'ens:ia dem:issa granos:igs:ima (Atlantic ribbed mussel) 240 2.03 128 10.74 95.44 1.14 23.40 0.43 273.92 0.76
Mytilidae (mussels) 994 8.40 (a) (a) 201.11 2.41 42.49 0.79 (a) (a)

Pinnidae (pen shells) 76 0.64 2 0.17 27.21 0.33 9.89 0.18 47.46 0.13
Argopecten spp. (scallop) 5 0.04 3 0.25 24. 02 0.29 9. 0 9 0.17 18.75 0.05
Pectinidae (scallops) 6 0.05 3 0.25 5.73 0.07 3.42 0.06 18.75 0.05
Pectinidae/Cardiidae (scallops/cockles) 20 0.17 (a) (a) 9.10 0.11 4.69 0.09 (a) (a)

Anoma s:iIDplez (common jingle shell ) 86 0.73 75 6.29 22.78 0.27 (c) (c) (c) (c)

Ostrea equestris (crested oyster) 130 1.10 65 5.45 40.7'- 0.49 (c) (c) (c) (c)

Crassostrea v:irg:in:ica (eastern oyater) 885 7.48 165 13.84 1400.98 16.79 189.73 3.52 82.50(f) 0.23
Ostreidae (oysters) 74 0.63 (a) (a) 18.51 16.79 2.88 0.05 (a) (a)

Cardi tamara flor:idana (broad-ribbed cardita) 7 0.06 4 0.34 1.43 0.02 (c) (c) (c) (c)

Tracbycard:ium egmont:ianum (prickly cockle) 4 0.03 1 0.08 5.69 0.07 3.41 0.06 3.46 0.01
Spisula sol:id:issima s:im:il:is (southern surf clam) 24 0.20 2 0.17 52.43 0.63 15.47 0.29 28.20 0.08
Tell:ina spp. (tell in) 1 0.01 1 0.08 0.05 0.00 (c) (c) (c) (c)

Donaz variabilis (coquina) 1 0.01 1 0.08 0.20 0.00 (c) (c) (c) (c)

Jlercenaria campecbiensis (southern quahog) 3 0.03 3 0.25 104.03 1.25 16.70 0.31 113.73 0.32
cb:ione cancel lata (cross-barred venus) 14 0.12 7 0.59 8.00 0.10 (c) (c) (c) (c)

Anomalocard:ia auber:iana (pointed venus) 1 0.01 1 0.08 0.14 0.00 (c) (c) (c) (c)

Veneridae (venus clams) 1 0.01 1 0.08 0.15 0.00 (c) (c) (c) (c)

Bivalvia (oysters, clams, etc. ) 482 4.07 (a) (a) 135.30 1. 62 29.50 0.55 (a) (a)

................................... . ........... ......... . .......... . ........ .......... ......... ......... . ........ . ........
Total Bivalvia (oysters, clams, etc. ) 3070 25.95 476 39.93 2189.07 26.24 363.79 6.74 602.91 1. 67
----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------

Mollusca (snails and bivalves) (b) (b) (a) (a) 1415.11 16.96 191. 04 3.54 (a) (a)

..................................... ............ ......... ........... . ........ . ......... ......... . ........ . ........ .........
Total Mollusca (snails and bivalves) 5597 47.30 1028 86.24 8101. 74 97.10 1899.44 35.21 3511.20 9.75

Desmotichia (sea urchins) 73 0.62 1 0.08 2.03 0.02 (d) (d) (d) (d)

Echinodermata (echinoderms) 10 0.08 2 0.17 1.05 0.01 (c) (c) (c) (c)

....................................... ............ ......... ........... ......... . ......... ......... . ........ ......... . ........
Total Invertebrata (animals without backbones) 5832 49.29 1094 91. 78 8133 .14 97.47 1999.14 37.06 4261.80 11.83
======================================= ============ ========= =========== ========= ========== ========= ========= ========= =========

***************************************** ************ ********* *********** ********* ********** ********* ********* ********* *********

TOTAL SAMPLE (vertebrates+invertebrates) 11832 100.00 1192 100.00 8344.05 100.00 5394. 99 100.00 36022.05 100.00
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* *********



Table B4. Faunal Analysis, Big Mound Xey, 8CH10, Charlotte County, Florida, November 1982 Sample, U.1/S.4, NW Quad, Layer 2.

0.06 1 0.06 0.21 0.00
0.02 (a) (a) 0.04 0.00

0.62 0.02 0.00

1.38

(d)

1. 38
(a)

4.59

2.20

4.59

2.20

..
of

Total

Maximum
Meat Wt.

Estimate

0.00

(d)

604.60

604.60

380.68
(a)

380.68

1262.62

1262.62

0.02

..
of

Total

4.69 0.14
1.16 0.03

5.85 0.17

55.96 1.61

55.96 1.61

0.62

Minimum
Meat Wt.

Estimate

129.64 3.73

129.64 3.73

0.00

0.03

0.00

0.00

0.00

0.03

0.00

..
of

Total

0.01

0.01

0.18

1.53

0.25

1.53

0.18

Bone/Shell
Weight

(grams)

0.13

0.06

0.06

0.02

0.02

0.06

0.13

..
of

Total
MNI

0.02

0.02

0.08

0.08

0.08

0.04

0.04

..
of

Total

Number of
Identifiable

Fragments

(amphibians)

(birds)

(turtles)

(greater si ren)

Common Name

(reptiles)

(mammals)

(ducks)
(medium-sized birds)

(small mammals)

Siren lacertina

Testudines

Anatidae
Aves (medium)

Total Amphibia

Total Aves

Total Reptilia

Mammalia (small)

Total Mammalia

Species

Carcbarbinus limbatus
Lamni formes

(blacktip shark)
(sharks)

0.02
0.04

0.06
0.06

1.93
0.01

0.04
0.00

400.01
2.57

11.52 18835.29
0.07 58.35

68.47
0.21

Total Chondrichthyes (cartilaginous fishes) 0.06 0.13 1. 94 0.04 402.58 11. 6 0 18893.64 68.68

Brevoortla spp.
Clupeidae
Ari opsi s £ell s
Ariidae
Opsanus spp.
Strongylura spp.
Fundulus spp.
cf. Cbloroscombrus cb~surus

Arcbosargus probatocepbalus
Lagodon rhomboides
Bairdiella cb~soura

cy:coscion spp.
Sciaenops ocellatus
Osteichthyes

(menhaden)
(herrings)
(hardhead oat fish)

(sea catfishes)
(toadfish)

(needle fish)
(killifish)

(Atlantic bumper)
(sheepshead)
(pinfish)
(silver perch)
(seatrout)
(red drum)
(bony fishes)

1
10

9

2

13

2

68
1

2

14
1

2

1

565

0.02
0.19
0.17
0.04
0.24
0.04
1.28
0.02
0.04
0.26
0.02
0.04

0.02
10.59

1

(a)

1

(a)

4

1

11

1

1

2
1

1

1
(a)

0.06
(a)

0.06
(a)

0.25
0.06
0.69
0.06
0.06
0.13
0.06
0.06
0.06

(a)

0.01
0.05
0.43

0.05
0.61
0.02
0.48
0.03
0.46
0.09
tr

0.65

0.16
4.10

0.00
0.00
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.00
0.00
0.01
0.00
0.08

0.35
1.48

10.24
1.48

14. 02
0.65

11. 3 0
0.93

10.88
2.51
0.00

14 .85
4.20

77.89

0.01
0.04
0.29
0.04
0.40
0.02
0.33
0.03
0.31
0.07
0.00
0.43

0.12
2.24

31.55
(a)

199.90
(a)

212.82
77.33

371.10
99.59

803.80
67.47
81. 50

237.46
1002.00

(a)

0.11
(a)

0.73

(a)

0.77
0.28
1.35
0.36
2.92
0.25
0.30
0.86
3.64

(a)

Total Osteichthyes (bony fishes) 691 12.96 25 1. 57 7.14 0.13 150.78 4.34 3184.52 11.58

Vertebrata (predominantly fish) (backboned animals) (b) (b) (a) (a) 17.45 0.33 227.36 6.55 (a) (a)

Total Vertebrata (backboned animals) 705 13.22 32 2.01 28.50 0.54 972.79 28.02 24326.06 88.42

Balanus spp.
Menippe mercenaria

(barnacle)
(stone crab)

483
160

9.06
3.00

411
3

25.75
0.19

61. 3 0
34.18

1.16
0.64

(0)

176.89
(0)

5.09
(0)

250.20
(0)

0.91

Total Crustacea (aquatic arthropods) 643 12.06 414 25.94 95.48 1.80 176.89 5.09 250.20 0.91

Modulus modulus
Crepidula aculeata
Crepidula plana
Crepidula spp.
Strombus alatus
Polinices duplicatus

(Atlantic modulus)
(thorny slipper-shell)
(eastern white slipper-shell)
(slipper-shell )

(Florida fighting conch)
(shark eye)

3

8
2

1

3

1

0.06
0.15
0.04
0.02
0.06
0.02

3

8

2

1

1

1

0.19
0.50
0.13
0.06
0.06
0.06

1.18
1.27
0.14
0.05

17.86
18.40

0.02
0.02
0.00
0.00
0.34

0.35

(0)

(0)

(0)

(0)

2.64
11. 6 9

(0)

(0)

(0)

(0)

0.08
0.34

(0)

(0)

(0)

(0)

6.12
6.62(f)

(0)

(0)

(0)

(0)

0.02
0.02



Melongena corona
Busycon contrarium
Busycon spira tum pyruloides

Total Melongenidae

Nassarius vibex

Fasciolaria lilium bunteria
Fasciolaria tulipa
Fasaiolaria spp.

Total Fasciolariidae

Gastropoda (medium marine)

Total Marine Gastropoda

Anadara spp.
Bracbidontes exustus
Geukensia demissa granosissima
Pinnidae
pteriidae
Pectinidae
Pliaatula gibbosa
Anomia simplex
Ostrea equestris
Crassostrea virginiaa
Ostreidae
Carditamera floridana
Spisula solidissima similis
Anomalocardia auberiana
Macrocallista nimbosa
Bivalvia

Total Bivalvia

Mollusca

Total Moilulilca

Madreporaria

Total Invertebrata

TOTAL SAMPLE

(common crown conch)
(lightning whelk)
(Say's pear whelk)

(crown conchs)

(common eastern nassa)

(banded tulip)
(true tulip)
(tulip shell)

(tulip shells)

(medium-sized marine snails)

(marine 8nails)

(ark)
(scorched mussel)
(Atlantic ribbed mussel)
(pen shells)
(wing and pearl oysters)
(scallops)
(kitten's paw)
(common jingle shell)
(crested oyster)
(eastern oyster)
(oystera)
(broad-ribbed cardita)
(southern aurf clam)
(pointed venus)
(sunray venus)
(oysters, clams, etc.)

(oysters, clams, etc.)

(snails and bivalves)

(snails and bivalves)

(hard coral s)

(animals without backbones)

(vertebrates+invertebratea)

580
92

119

791

776
21
29

826

276

1912

1

4

757 (e)

575
2

1

3

7

544
31

109
8

1

2

1

23

2069

(b)

3981

4628

5333

10.88

1. 73
2.23

14.83

0.02

14.55
0.39
0.54

15.49

5.18

35.85

0.02
0.08

14 .19
10.78

0.04
0.02
0.06
0.13

10.20
0.58
2.04
0.15
0.02
0.04
0.02
0.43

38.80

(b)

74.65

0.08

86.78

100.00

146
24
48

218

136
7

(a)

143

(a)

378

1

2

381
15

1

1

2

2
351

6

(a)

5

1

2

1

(a)

771

(a)

1149

1564

1596

9.15
1. 50
3.01

13.66

0.06

8.52
0.44

(a)

8.96

(a)

23.68

0.06
0.13

23.87
0.94
0.06
0.06
0.13
0.13

21. 99
0.38

(a)

0.31
0.06
0.13
0.06

(a)

48.31

(a)

71. 99

0.06

97.99

100.00

759.39
525.51
327.19

1612.09

o.07

826.76
136.85

25.51

989.12

66.15

2706.33

0.04
0.32

796.55
125.00

1. 04
o.49
0.77
2.42

191.37
43.20
15.99

5.40
0.62
0.64
2.01
9.37

1195.23

1279.11

5180.67

0.98

5277.13

5305.63

14.31
9.90
6.17

30.38

0.00

15.58
2.58
0.48

18.64

1.25

51.01

0.00
0.01

15.01
2.36
0.02
o.01
0.01
0.05
3.61
0.81
0.81
0.10
0.01
0.01
0.04
0.18

22.53

24.11

97.64

0.02

99.46

100.00

128.67
227.44
140.09

496.20

(e)

1225.68
173.92

11. 05

1410.65

32.29

1953.47

(e)

(e)

127.95
27.95

1. 07
0.64

(e)

(e)

(e)

6.56
6.89

(e)

0.75
(e)

1. 68
4.79

178.28

190.50

2322.25

(e)

2499.14

3471.93

3.71
6.55
4.03

14 .29

(e)

35.30
5.01
0.32

40.63

0.93

56.26

(e)

(e)

3.69
0.81
0.03
0.02

(e)

(e)

(e)

0.19
0.20

(e)

0.02
(e)

0.05
0.14

5.13

5.49

66.89

(e)

71. 98

100.00

336.84
145.68(f)
427.68

910.20

(e)

420.24(f)
293.75

(a)

713.99

(a)

1636.93

(e)

(e)

819.15
355.95

4.79
8.27

(e)

(e)

(e)

78.03
(a)

(e)

11.42
(e)

19.95
(a)

1297.56

(a)

2934.49

(e)

3184.69

27510.75

1.22
0.53
1.55

3.31

(e)

1.53
1. 07

(a)

2.60

(a)

5.95

(e)

(e)

2.98
1. 2 9

o .02
o.03

(e)

(e)

(e)

0.28
(a)

(e)

0.04
(e)

0.07
(a)

4.72

(a)

10.67

(e)

11.58

100.00



Table B5. Faunal Analyaia, caah Mound, 8CB38, Charlotte County, Florida, June 1985 Sample, Teat A-1, Level 4.

Total Avelil (birda)

Total Mammalia (mammala) 5.39

1.92

1.57
0.35

1.20

0.14
1. 03
0.52

1.20
<a)

5.39
la)

..
of

Total

Ma.:z:imum
Meat Wt.
Eatlmate

56.45
411. 74

209.661f)

2164.22
(a)

0.13
0.34

0.10
2.51
2.89

..
of

Total

8.63
23.39

44.87 0.66 770.81

13.34 0.20 481.40
2.08 0.03 la)

32.02 0.47 2164.22

15.42 0.03 481.40

44.19 0.65 631.31
0.68 0.01 139.50

7.12
170.51
196.19

Minimum
Meat Wt.
Zatimate

0.00
0.01

0.00
0.01
0.00

..
of

Total

0.81 0.01

1. 15 0 .01

0.26
0.89

0.98 0.01
0.05 0.00

0.02
0.73

0.44

0.73 0.01
0.08 0.00

2.00 0.02

Bone/Shell
Weil/ht

ll/rama)

0.08
la)

0.08
0.08
0.08

0.16

0.08
la)

0.08
0.08

..
of

Total

I

la)

1

la)

MNI

0.03 0.08

0.15

0.05 0.08

0.07
0.07

0.01
0.13
0.30

0.02
0.01

0.02
0.03

..
of

Total

8

8

2

1

16

1

14
32

Number of
I dent! Hable
FragmentaCommon Name

(ducka)
lmedium-aized birda)

(raccoon)
(medium-aized mammala)

(aandbar shark)
(requlem ahark)
<raya)

(turtIea)
(colubrida)

(reptllea)

cf. Carcbarbinu8 plumbeu8
Carcbarbinu8 app.
Rajiformea

Teatudinelil
colubrldae

Anatidae
Avea (medium)

Procyon lotor
Mammalia (medium)

Total Reptilia

Speclea

Total Chondrlchthyelil (aartilaglnoull flahea) 47 0.43 0.23 1.19 0.01 373.82 5.50 677.85 1. 69

Brevoortia app.
Clupeidae

Imenhaden)
(herring-a)

3

5

0.03
0.05

1

la)

0.08
(a)

0.02
0.02

0.00
0.00

0.65
0.65

0.01
0.01

41. 70

<a)

0.10

la)

Bagre marinua
Ari op8i 8 £eli 8
Ariidae

ll/afftopaail catfiah)
lhardhead catfiah)
(aea aatflahea)

1
230
398

0.01
2.13
3.68

1
37

103

0.08
2.90
8.06

0.17
16.29
12.85

0.00
0.17
0.13

4.48
270.57
218.62

0.07
3.98
3.22

693.20
7396.30

17762.02

1.73

18.42
44.23

Total Arl1dae (Ilea aatflllhea) 629 5.81 141 11. 03 29.31 0.31 493.67 7.27 25851. 52 64.38

0p8anU8 app.
Strongylura app.
lI"undulu/I spp.
Caranz bipPoll
Carangidae
Ortbopri8ti/l cb~lIoptera

Arcbosargu/I probatocepbalu8
Lagodon rbomboide8
Sparldae

(toadfhh)
(needIefhh)
lkill1fhh)
(crevalle jack)
ljacka)
lpigfhh)
(sheepahead)
(pinfhh)
(perl/iea)

3

2

11
1

8

6

29
76
20

0.03
0.02
0.10
0.01
0.07
0.06
0.27
0.70
0.18

1

1
3

1

la)
4

4

41
20

0.08
0.08
0.23
0.08

<a)
0.31
0.31
3.21
1. 56

0.11
0.08
0.14
0.09
0.22
0.07
0.89
0.46

0.13

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

3.03
2.28
3.73

2.53
5.65
2.02

19.84
10.96
3.52

0.04
0.03
0.05
0.04
0.08
0.03
0.29
0.16
0.05

206.48
146.56

24.03
2220.00

la)
161.08
114.23
736.15
648.58

0.51
0.36
0.06
5.53

(a)

0.40
0.28
1.83
1.62

Total Sparidae (perl/iea) 125 1.16 65 5.09 1. 48 0.02 34. 32 0.51 1498.96 3.73

Sparldae/Sclaenldae
Bairdiella cb~8oura

Cynollcion nebulo8uB
CYDo8cion spp.
Pogoniall cromis

Salaenldae

(porglea/druma)
(sllver perch)
(spotted lIeatrout)
(Beatrout)
<black drum)
<druma)

4

6

2

3

9

15

0.04
0.06
0.02
0.03
0.08
0.14

(a)

3

1

2

1

11

<a)
0.23
0.08
0.16
0.08
0.86

0.06
0.17
0.97
1. 09
0.19

0.10

0.00
0.00
0.01
0.01
0.00
0.00

1. 76
4.48

21.44
23.81
4.95
2.78

0.03
0.07
0.32
0.35
0.07
0.04

<a)
257.47

1119.56
1253.30
130.20
198.57

la)
0.64
2.79
3.12
0.32
0.49

Total sclaenidae ldruma) 35 0.32 18 1.41 2.52 0.03 57.46 0.85 2959.10 7.37

Paralfcbtby8 spp.
Spberoides spengleri
Tetraodontldae
Chflomyaterus /lchoep£l

I flounder)
lbandtail puffer)
lpuffera)
(striped burrfiah)

1

1

2

2

0.01
0.01
0.02
0.02

1

1

la)
2

0.08
0.08

la)
0.16

0.03
0.10
0.04
0.65

0.00
0.00
0.00
0.01

0.94

2.78
1.22

14 .96

0.01
0.04
0.02

0.22

317.10
71.30

la)
362.10

0.79
0.18

(a)

0.90



Diodontidae
Osteichthyes

Total Osteichthyes

(burr and porcupine fishes)
(bony Hoheo)

(bony Hoheo)

1

5043

5882

0.01
46.62

54.38

(a)

(a)

239

<a)
(al

18.70

0.01
182.22

217.17

0.00
0.66

2.27

0.35
2370.19

2998.19

0.01
34. 90

44.15

(a)

<a)

33859.93

<a)
<a)

84.32

Vertebrata (predomdnant1y fish) (backboned animals) (b) (b) (a) (a) 141.25 1.47 1875.91 27.62 (a) <a)

Mollusca(predominant1y bivalve) (snails and bivalves)

Total Vertebrata

Balanulif IIpp.
Decapoda

Total Crulltacea

J{odulu. modulus
Cer!th1dea lil'calariformds
CerIth1um mUlifcarum
Crepidul. 8pp.
Po11nlce8 dupllcatu8
Uro•• lplnx perrugata
Uro.alplnx/J{elongena
ADachl. lafre.nayl
J{elongena corona
BU8ycon contrarlum
Bu.ycon 8piratum pyruloide.
N••••rius vibez
Fa.ciol.ria lillum hunteria
Marginell. IIpp.
Gastropoda (medium marine)

Total Marine Oa8tropoda

Bugl.ndin. ro.e.
Polygyra 8pp.

Total Terrestrial Gastropoda

Geukenlifl. deDd••a grano.i ••ima
Argopecten spp.
Pectinldae/Cardiidae
Cra••o.trea virginica
Carditamera floridana
Dinocardium robustum v.nhyning!
Spi.ula .olidisslma simili.
Polyme.od. maritima
J{ercenaria campech1ensilil'
Anomalocardia auberian.
Bivalvia

Total Bivalvia

"'rotal Mollusca

Total Invertebrata

TOTAL SJ\HPLIl:

(backboned animals)

(barnacle)
(crabs)

(aquatic arthropods)

(Atlantic modulus)
(ladder horn shell)
(fly-specked cerltb)
(olipper- ohell)
(shark eye)
<Gulf oyoter drill)
(oyster drill/crown conch)
(well-ribbed dove-ohell)
(common crown conch)
<lightning whelk)
(Say's pear whelk)
(common eastern nassa)
(banded tulip)
(margine11a)
(medium-sized marine snails)

(marine anai1s)

(rosy eug1andina)
(polygyra)

(terrestrial snails)

(Atlantic ribbed mussel)
(oeallop)
(scallops/cockles)
(eastern oyster)
(broad-ribbed cardita)
(Van Byning's cockle)
(southern surf clam)
(Florida marsh clam)
(southern quahog)
(pointed venus)
(oysters, clama, etc.)

(bivalves)

(snails and bivalves)

(animals without backbones)

(vertebrates+invertebratea)

5953

60

1

61

1
5

10
9

57
1

72
3

1995
15
10

1
47

1

879

3106

6

10

16

473 (e)

1

6

1117(e)
12

3

1
23
17

6

22

1681

(b)

4803

4864

10817

55.03

0.55
0.01

0.56

0.01
0.05

0.09
0.08
0.53
0.01
0.67
0.03

18.44
0.14

71. 63
0.01
0.43
0.01
8.13

28.71

0.06
0.09

0.15

4.37
0.01
0.06

10.33
0.11
0.03
0.01
0.21
0.16
0.06
0.20

15.54

(b)

44.97

100.00

246

18

1

19

1

5

10
9

10
1

31
3

305
2
3

1

10
1

<a)

392

10

246
1

(al
343

4

2

1

9

1

4

<a)

611

<a)

1013

1032

1278

1.41
0.08

0.08
0.39

0.78
0.70
0.78
0.08
2.43
0.23

23.87
0.16
0.23
0.08
0.78
0.08
<a)

30.67

0.08
0.70

0.78

19.25
0.08

(a)

26.84
0.31
0.16
0.08
0.70
0.08
0.31
(a)

47.81

(a)

79.26

80.75

100.00

363.57

7.19
0.11

7.30

0.12
0.28

0.76
0.66

42.98
0.20

14.61
0.23

1468.92
68.18
15.52

0.15
25.98

0.09
181. 41

1820.09

1.40
0.21

1. 61

316.60
0.21
2.10

2671. 00
9.02

9.14
0.28
5.45

188.05
1.57

10.16

3213.58

4172.31

9207.59

9214.89

9578.46

3.80

0.08
0.00

0.08

0.00
0.00
0.01
0.01
0.45
0.00
0.15
0.00

15.34
0.71
0.16
0.00
0.27
0.00
1.89

19.00

0.01
0.00

0.02

3.31

0.00
0.02

27.89
0.09
0.10
0.00
0.06

1.96
0.02
0.11

33.55

43.56

96.13

96.20

100.00

5340.23

<e)
1. 6 0

1. 60

(e)

(el

<e)
(e)

18.60
(e)

(e)

(el
233 .12

22.14
8.53

(e)

11.32
(el

81.52

375.23

(el

<el

(e)

61.12
0.36
1.73

665.03
(e)

4.70
0.35
3.31

27.73
(e)

5.06

769.39

305.02

1449.64

1451. 24

6791.47

78.63

<el
0.02

0.02

<e)
(e)

(e)

<e)
0.27

<el
<e)
(e)

3.43
0.33
0.13

(el
0.17

(e)

1. 20

5.53

(e)

(e)

(e)

0.90
0.01
0.03
9.79

(e)

0.07
0.01
0.05
0.41

(e)

0.00

11. 33

4.49

21. 35

21. 37

100.00

37954.21

(e)

83.40

83.40

(e)

(e)

<e)
(el

34.58
(el
(e)

(e)

786.12

30.14
31.83

(el
476.15

(e)

(a)

1358.82

(e)

(e)

(e)

528.90
12.10

(a)

130.34(f)
(el

36.97
8.30
9.25

32.42
<e)
<a)

758.28

<a)

2117.10

2200.50

40154.71

94 .52

<e)
0.21

0.21

<e)
<e)
(e)

(el
0.09

(el
(e)

(el
1.96
0.08
0.08

(e)

1.19
(e)

(al

3.38

(e)

(e)

(e)

1.32
0.03

<a)
0.32

(e)

0.09
0.02
0.02
0.08

(e)

(a)

1.89

(a)

5.27

5.48

100.00



Table B6. Faunal Analysis~ Cash Mound~ 8CB38~ Charlotte County~ Florida~ June 1985 sample~ Test A-1~ Level 8.

0.04

0.13

5.99
3.07

0.00

1.18

9. 0 6

1.18
(a)

(d)

3.35
3.15

(a)

1.12

%

of
Total

1230.14
631. 31

241. 50

241. 50
(a)

688.46
646.79

(a)

230.46(f)

(d)

Maximum
Meat Wt.

Estimate

1861.45

0.00

0.09

0.11
0.10

1. 90

0.43

1. 47

%

of
Total

0.51

0.33
11.11

0.08
10.06

92 .33

24.66 0.51

5.24

5.06

20.97
71. 36

10.30

15.99
540.97

4. 09
489.80

Minimum.
Meat Wt.

Estimate

24. 6 6

0.00
0.02

0.00
0.01

0.00
0.00

0.00
0.02

0.01

0.00

0.01

%

of
Total

0.95 0.01

0.47

0.24
0.23

1. 24

0.05
2.70

0.01
1.23

0.24
2.42

Bone/Shell
Weight

(grams)

0.95

0.03
0.03

(a)

0.03

0.07

0.03

0.03
(a)

0.03
0.03

0.03

0.03

%

of
Total

MNI

0.01 1
0.05 1
0.01 (a)

1.21 1

0.01 1
0.03 (a)

0.03
0.10

0.08

0.08

%

of
Total

1

2

10

1

4

1

96

2

8

Number of
Identifiable

Fragments

(birds)

(bull shark)
(sandbar shark)
(sharks)
(rays)

(reptiles)

(mammals)

Common Name

(ducks)
(medium-sized birds)

(medium-sized mammals)

(mud turtle)
(turtles)

Mammalia (medium)

Anatidae
Aves (medium)

Xinosternon spp.
Testudines

Carcbarbinus leucas
CarcbarbinuB plumbeuB
Lamniformes
Rajiformes

Total Reptilia

Total Aves

Total Mammalia

Species

Total Chondrichthyes (cartilaginous fishes) 102 1.29 0.10 3.99 0.03 1050.85 21. 59 1565.71 7.62

Clupeidae
Bagre marinuB
Ariopsis felis
Ariidae

(herrings)
(gafftopsail catfish)

(hardhead catfish)
(sea catfishes)

13
2

133
87

0.16
0.03
1.68
1.10

1

1

26
(a)

0.03
0.03
0.90

(a)

0.06
0.11
7.13
4.29

0.00
0.00
0.05
0.03

1. 76
3.03

128.76
81.56

0.04
0.06
2.65
1. 68

430.85
693.20

5197.40
(a)

2.10
3.37

25.29
(a)

Total Ariidae (sea catfishes) 222 2.80 27 0.93 11. 53 0.08 213.35 4. 38 5890.60 28.66

Opganus spp.

Strongylura spp.
Carangidae
Lutjanus griseus
Ortbopristis cb~soptera

Arcbosargus probatocepbalus
Lagodon rbomboides
Sparidae

(toadfish)

(needle fish)
(jacks)
(gray snapper)
(pigfish)
(sheepshead)
(pinfish)

(porgies)

3

6

10
1

3

15
5

4

0.04
0.08
0.13
o.01
0.04
0.19
0.06
0.05

2

1

1

1

3

2

4

3

0.07
0.03
0.03
0.03
0.10
0.07
0.14
0.10

0.25

0.07
1. 40
0.01
0.03

0.57
0.02
0.01

0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00

6.34
2.02

29.81
0.35
0.94

13.29
0.65
0.35

0.13
0.04
0.61
0.01
0.02
0.27
0.01

0.01

398.03
56.78

1078.00
193.60

85.01
361.60

79.37
65.28

1. 94
0.28
5.25
0.94
0.41
1. 76
0.39
0.32

Total Sparidae (porgies) 24 0.30 0.31 0.60 0.00 14.29 0.29 506.25 2.46

Bairdiella cb~soura

CYDoscion nebulosus
CYDoscion spp.
Kicropogonias undulatus
Pogonias cromis
Sciaenidae

(silver perch)
(spotted seatrout)
(seatrout)
(Atlantic croaker)
(black drum)

(drums)

10
4

1

1

1

24

0.13
0.05
0.01
0.01
0.01
0.30

2

1

1

1

1

14

0.07
0.03
0.03
0.03
0.03
0.48

0.38
0.49
0.11

0.30
0.62
0.14

0.00
0.00
0.00
0.00
0.00
0.00

9.23
11. 6 0
3.03
7.47

14.34
3.76

0.19
0.24
0.06
0.15
0.29
0.08

192.62
1214.20
148.30
179.20
481. 2 0
216.00

0.94
5.91

0.72
0.87
2.34
1. 05

Total Sciaenidae (drums) 41 0.52 20 0.69 2.04 0.01 49 .43 1. 02 2431.52 11. 83

Sparisoma spp.
HugH spp.
Paralicbtbys spp.
Osteichthyes

(parrot fish)
(mullet)
(flounder)
(bony fishes)

1

1
6

1787

o.01
0.01
0.08

22.56

1

1
1

(a)

0.03
0.03
0.03

(a)

0.05
0.06
0.54

20.91

0.00
o.00
0.00
0.66

1.49

1.76
12.66

338.64

0.03
0.04
0.26

6.96

95.80
366.50

1135.00
(a)

0.47
1. 78
5.52

(a)

Total Osteichthyes (bony fishes) 2118 26.74 68 2.35 37.55 0.27 672.84 13.82 12667.94 61. 64

Vertebrata (predominantly fish) (backboned animals) (b) (b) (a) (a) 31.86 0.23 477.42 9.81 (a) (a)



Total Vertebrata (backboned animals) 2239 28.27 75 2.59 76.06 0.55 2328.40 47.84 16336.60 79.49

Balanus IIpp.
Callinectes IIpp.
Kenippe merce.caria
Decapoda

(barnacle)
(blue craba, Gulf crab, etc.)
(lltone crab)
(craba)

1196
23

1

37

15.10
0.29
0.01
0.47

750
5

1

1

25.90
0.17
0.03
0.03

205.39
6.97
0.60
5.09

1.48
0.05
0.00
0.04

(c)

48.02
6.43

37.11

(c)

0.99
0.13
0.76

(c)

417.00
83.40
83.40

(c)

2.03
0.41
0.41

Total Crulltacea (aquatic arthropods) 1257 15.87 757 26.14 218.05 1.57 91.56 1.88 583.80 2.84

Ver~cularia IIpp.
Ceritbidea IIpp.
Ceritbium muscarum
Seila ada.auri
Crepidula £or.c1cata
Crepidula IIpp.
Poli.cices duplicatus
Urosalpinz perrugata
Melo.cge.ca corona
Nass.riull vibez
Fasciolaria IIpp.
Pleuroploca giga.ctea
Marginella IIpp.
Ddostomia impressa
Galltropoda (medium marine)

(worm-ahell)
(horn ahellll)
(fly-apecked cerith)
(Adama' miniature cerith)
(Atlantic slipper-shell)
(slipper-shell )

(shark eye)
(Gulf oyster drill)
(common crown conch)
(common eaatern Dassa)
(tulip shells)

(Florida horae conch)
(marginella)
(impressed odostome)
(medium-aized marine llnails)

3

1

7

2

1

37
4

19
173

1

2

1

4

8

109

0.04
0.01
0.09
0.03
0.01

0.47
0.05
0.24

2.18
0.01
0.03
0.01

0.05
0.10
1.38

1

1

7

2

1

37

1

12
97

1

1

1

4

8
(a)

0.03
0.03
0.24
0.07
0.03
1.28
0.03
0.41
3.35
0.03
0.03
0.03
0.14
0.28
(a)

0.43

0.02
0.37
0.02
0.12
4.88

4.12
4.89

667.79
0.13
0.60
6.29
0.61
0.04

23.82

0.00
0.00
0.00
0.00
0.00
0.04

0.03
0.04
L81
0.00
0.00
0.05
0.00
0.00
0.17

(c)

(c)

(c)

(c)

(c)

(c)

5.15
(c)

114.74
(c)

0.07
1.61

(c)
(c)

3.91

(c)

(c)

(c)

(c)

(c)
(c)

0.11
(c)

2.36
(c)

0.00
0.03

(c)

(c)

0.08

(c)

(c)

(c)

(c)

(c)

(c)

4. 6 0
(c)

259.53
(c)

4.06
108.47

(c)

(c)

(a)

(c)

(c)

(c)

(c)

(c)

(c)

0.02
(c)

1.26
(c)

0.02
0.53

(c)

(c)

(a)

Total Marine Gastropoda (marine snails) 372 4. 7 0 174 6. 01 714.13 5.15 125.48 2.58 376.66 1.83

Polygyra app. (po1ygyra) 13 0.16 12 0.41 0.25 0.00 (c) (c) (c) (c)

Molluaca (predominantly bivalve) (snails and bivalves)

55.86 2064 71.27 13578.69 97.88 2447.37 50.28 3631.45

51.00 1878 64.85 8419.66 60.69 2003.44 41.16 3254.79

17.67

(a)

0.00

20.51

15.84

(c)

10.02
0.06

(d)

(c)

4.85
(a)

(c)

0.04
0.22
0.64

(a)

100.00

0.00

(c)

2059.70
12.06

(d)

(c)

996.15(f)
(a)

(c)

8.62
45.71

132.55
(a)

0.00

(c)

3.08
0.01
0.09

(c)

36.80
0.21

(c)

0.06
0.29
0.47
0.14

0.00

(c)

150.14
0.69
4.59

(c)

1791.29
10.46

(c)

2.91

13.88
22.66

6.82

0.00

0.03
7.01
0.00
0.06
0.58

51.29
0.21
0.12
0.03
0.16

1.07
0.11

0.25

4.18
972.68

0.54
8.81

80.13
7115.82

29.52
16.37

4.51
22.73

148.60
15.77

0.41

1. 73
33.08

0.03
0.03

4.66
23.72

(a)

0.17
0.03
1. 31
0.07
(a)

12

50
958

1

1

135
687
(a)

5

1
38

2

(a)

(b) (a) (a) 4444.65 32.04 318.45 6.54 (a)

0.16

71.73 2821 97.41 13796.14 99.45 2538.93 52.16 4215.25

1.16
23.67

0.01
0.15
3.26

20.79
(c)

0.24

0.01
0.92
0.38
0.40

100.00 2896 100.00 13872.80 100.00 4867.33 100.00 20551.85

5682

(b)

4425

7921

13

4040

92

1875(e)
1

12
258(e)

1647(e)
(c)

19
1

73

30
32

(vertebratea+invertebrates)

(animale without backbones)

(anails and bivalvee)

(bivalvee)

(mullsel)
(Atlantic ribbed muaael)
(scallop)
(llcallopa/cockles)
(created oyeter)
(eaatern oyllter)
(oyaterll)
(broad-ribbed cardita)
(southern .urf clam)
(Florida marsh clam)
(southern quahog)
(oystera, clams, etc.)

(terreatrial snaila)

Bracbido.ctell IIpp.
Geukensia demdssa gra.cosissima
Argopecte.c app.
Pectin1dae/Cardiidae
Dstrea equestris
Crassostrea virginic.
Oatreidae
Carditamera £lorida.ca
Spisula solidissima simdlis
Polymelloda maritima
Mercen.ria campecbiensis
Bivalvia

Total Bivalvia

Total Terrelltrial Galltropoda

Total Molluaca

Total Invertebrata

TOTAL Sl\KPLE



Table B7. Faunal Analysis, Cash Mound, 8CH38, Charlotte County, Florida, June 1985 Sample, Test A-1, Level 17.

Number of %

Identifiable of
Fragments Total

1.15 0.01

1. 49

1. 49

3.25

1.86
1. 39

0.12
17.99

(a)

,.
of

Total

55.87

55.87

631. 31

631. 31

785.10
586.04(f)

1371.14

Maximum
Meat Wt.

Estimate

51. 07
7596.20

(a)

23595.10

23595.10

2.11

0.29
3.88
2.52

2.11

1. 68
10.42

12.10

0.97

,.
of

Total

62.24

62.24

28.79 0.97

8.58
114. 55
74.35

49.54
307. 86

357.40

Minimum
Meat Wt.

Estimate

28.79

0.01

0.00
0.00

0.01

0.01

0.00
0.04
0.02

,.
of

Total

0.01

0.35
6.26
3.87

0.91

0.18
0.73

1.87

1. 87

1.15

Bone/Shell
Weight

(grams)

0.07

0.07
0.13

0.20

0.13
2.54

(a)

0.07

0.07

0.07

,.
of

Total
MNI

0.31

1.31 2
2.70 38
3.31 (a)

0.02 1
0.29 2

0.06

0.06

0.04

0.042

16

1

15

67
138
169

(mammals)

(herrings)
(hardhead catfish)
(sea catfishes)

(cartilaginouB fishes)

(reptiles)

(large mammals cf. deer)

Common Name

(requiem shark)
(rays)

(turtles)

Clupeldae
Arl opal s £ell a
Ariidae

Carcbarbinus spp.
Rajiformes

Mammalia (large)

Testudines

Total Chondrichthyes

Total Reptilia

Total Mammalia

Species

Total Ariidae (sea catfishes) 307 6.01 38 2.54 10.13 0.06 188.90 6.39 7596.20 17.99

opsanus spp.
ortboprlstls cb~soptera

Arcbosargus probatocepbalus
Lagodon rbomboides
Sparidae

(toadfish)
(pigfish)
(sheepshead)

(pinfish)
(porgies)

3

1

8

14
3

0.06
0.02
0.16
0.27
0.06

2

1
2

9
3

0.13
0.07
0.13
0.60
0.20

0.36
0.01
0.81
0.07
0.02

0.00
0.00
0.01
0.00
0.00

8.80
0.35

18.23
2.02
0.65

0.30
0.01
0.62
0.07
0.02

427.90
27.98

3258.30
286.05

68.88

1. 01
0.07
7.72
0.68
0.16

Total Sparidae (porgies) 25 0.49 14 0.93 0.90 0.01 20.90 0.71 3613.23 8.56

Bairdiella cb~soura

cynoscion nebuloaus
Cynoscion regalia
Cynoscion spp.
Micropogonias undulatus
Sciaenidae

(silver perch)
(spotted seatrout)
(summer seatrout)
(seatrout)
(Atlantic croaker)
(drums)

1

2

1

2

1

1

0.02
0.04
0.02
0.04
0.02
0.02

1

1

1

2

1
(a)

0.07
0.07
0.07
0.13
0.07

(a)

0.04
0.50
0.22
0.45
0.17
0.01

0.00
0.00
0.00
0.00
0.00
0.00

1.22
11. 82

5.65
10.75

4.48
0.35

0.04
0.40
0.19
0.36
0.15
0.01

48.60
654.40
654.40
960.40
121.10

(a)

0.12
1.55
1.55
2.27
0.29

(a)

Total Sciaenidae (drums) 8 0.16 0.40 1. 39 0.01 34 .27 1.16 2438.90 5.78

Spbaroldes spengler1
Osteichthyes

(bandtail puffer)
(bony fishes)

1

1566
0.02

30.66
1
1

0.07
0.07

0.03
15.70

0.00
0.34

0.94
261.74

0.03
8.86

46.60
38.02(f)

0.11

0.09

Total Osteichthyes (bony fishes) 1974 38.65 64 4.27 28.86 0.18 524.13 17.74 14211.92 33.65

Vertebrata (predominantly fish) (backboned animals) (b) (b) (a) (a) 26.09 0.16 413.16 13.99 (a) (a)

Total Vertebrata (backboned animals) 1995 39.06 69 4.61 32.79 0.21 1385.72 46.91 39809.47 94.27

Balanus opp.
Callinectes spp.
Decapoda

(barnacle)
(blue crabs, Gulf crab, etc.)
(crabs)

59
11

17

1.16
0.22

0.33

37
3

(a)

2.47
0.20

(a)

6.94
2.68
0.80

0.04
0.02
0.01

(e)

21. 93
8.14

(e)

0.74
0.28

(e)

250.20
(a)

(e)

0.59
(a)

Total Crustacea (aquatic arthropods) 87 1. 7 0 40 2.67 10.42 0.07 30.07 1. 02 250.20 0.59

Ceritbidea scalari£ormds
Crep1dula plana
Crepidula spp.
Po11nices duplicatus

(ladder horn shell)
(eastern white slipper-shell)
(slipper-shell)
(shark eye)

6

8

12
26

0.12
0.16

0.23
0.51

6
8

12
6

0.40
0.53
0.80
0.40

0.56
0.87
1. 02

17.05

0.00
0.01
0.01
0.11

(e)

(e)

(e)

11.21

(e)

(e)

(e)

0.38

(e)

(e)

(el

16.99

(e)

(0)

(0)

0.04



Urogalpinr parrugata (Gulf oyater drill ) 17 0.33 9 0.60 4.16 0.03 (c) (c) (c) (c)
Jlalongana corona (common crown conch) 223 4.37 31 2.07 158.77 0.99 32.45 1.10 101.18 0.24
NaggariuB vibe% (common eaatern naasa) 2 0.04 2 0.13 0.06 0.00 (c) (c) (c) (c)
FaBciolaria lilium buntari. (banded tulip) 2 0.04 2 0.13 9.65 0.06 2.96 0.10 9.17 0.02
MarginalIa spp. (margina11a) 2 0.04 2 0.13 0.24 0.00 (c) (c) (c) (c)
Gastropoda (medium marine) (medium-sized marine snails) 105 2.06 (a) (a) 38.73 0.24 19.75 0.67 (a) (a)

.................................... . ........... ......... ........... . ........ .......... ......... ......... ......... .........
Total Marine Gastropoda (marine snai1e) 403 7.89 78 5.21 231.11 1.45 66.37 2.25 127.34 0.30

------------------------------------ ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
polygyra app . (polygyra) 2 0.04 0.13 0.07 0.00 (c) (c) (c) (c)

.................................... . ........... ......... ........... ......... .......... ......... ......... . ........ . ........
Total Terrestrial Gastropoda (terreetria1 anai1s) 0.04 0.13 0.07 0.00 0.00 0.00 0.00 0.00

------------------------------------ ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Bracbidontes spp. (muslle1) 2 0.04 2 0.13 0.19 0.00 (c) (c) (c) (c)
GeukenBia demisBa granOgigBima (Atlantic ribbed mussel) 1673(e) 32.76 861 57.48 489.63 3. 06 86.66 2.93 1851.15 4.38
Myt11 idae (musse111) (c) (c) (a) (a) 2927.00 18.32 239.58 8.11 (a) (a)
Argopecten spp. (scallop) 9 0.18 1 0.07 7.82 0.05 4.23 0.14 5.66 0.01
Ogtrea equeBtris (crested oyster) 75(e) 1.47 51 3.40 19.65 0.12 (c) (c) (c) (c)
Crag.o.trea virginica (ealltern oyater) 681(e) 13 .33 274 18.29 1818.81 11.38 511.80 17.32 120.56(£) 0.29
Olltreidae (oyater) 155(e) 3.04 113 7.54 426.32 2.67 64.48 2.18 49.72(£) 0.12
Cardi tamera floridana (broad-ribbed cardita) 9 0.18 3 0.20 3.63 0.02 (c) (c) (c) (c)
Polymelloda maritima (Florida marsh clam) 2 0.04 2 0.13 0.29 0.00 0.37 0.01 1.15 0.00
Nercenaria campecbiensis (southern quahog) 2 0.04 1 0.07 88.59 0.55 14.55 0.49 14. 84 0.04

.................................... ............ ......... ........... ......... . ......... ......... . ........ . ........ .........
Total Bivalvia (biva1vea) 2608 51. 07 1308 87.32 5781. 93 36.18 921.67 31. 20 2043.08 4.84

------------------------------------ ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Mo11uaca (predominantly bivalve) (snails and bivalves) (b) (b) (al (a) 9924.41 62.10 550.45 18.63 (al (al

...................................... ............ . ........ ........... ......... . ......... . ........ ......... ......... . ........
Total Mo11ullca (snailll and bivalves) 3013 59.00 1388 92.66 15937.52 99.73 1538.49 52.08 2170.42 5.14

Desmotichia (sea urchin) 12 0.23 0.07 0.11 0.00 (d) (d) (d) (dl
........................................ . ........... ......... ........... ......... .......... ......... ......... . ........ . ........
Total Invertebrata (animal II without backbones) 3112 60.94 1429 95.39 15948.05 99.79 1568.56 53. 09 2420.62 5.73
======================================== ============ ========= =========== ========= ========== ========= ========= ========= =========.......................................... .......•.... ••••••• ** • ••••••••• * • •• * ••••• .......... ......... ......... ......... .........

TOTAL SAMPLE (vertebrate8+invertebratea) 5107 100.00 1498 100.00 15980.84 100.00 2954.28 100.00 42230.09 100.00............................•..•..••...... ............ •• * ••••• * ........... * •••••••• .......... •• ftftft •••• •• _ ••••• ft ft*.ft ••••• .........



Table BB. Faunal Analysis, Cash Mound, BCH3B, Charlotte County, Florida, June 1985 Sample, Test A-1, Level 20.

2.15 11

0.03 1
0.11 (e)

1.04 5
1.11 6

2.51

2.51

16.35

0.32
(e)

10.44
5.91

..
of

Total

3.46
0.55
2.16

28.28
5.30

(e)

240.17

30.45
(e)

999.50
565.55

Maximum
Meat Wt.

Estimate

240.17(f)

1565.05

331.06
52.81

206.40
2707.20
507.25

(e)

1. 65

0.01
0.01
0.90
0.75

0.16
0.00
0.01
0.27
0.05
0.00

3.20

..
of

Total

21. 04
0.35
1.22

34.93
6.11
0.35

0.65
1.22

116.19
96.28

411.00 3.20

212.47

411. 0 0

Minimum
Meat Wt.

Estimate

0.00
0.00
0.05
0.04

0.09

0.01
0.00
0.00
0.01
0.00
0.00

..
of

Total

0.01

0.02
0.04
6.36
5.16

0.95
0.01
0.04
1. 67
0.24
0.01

11.00

1.01 0.01

Bone/Shell
Weight

(grams)

1. 01

0.04
(e)

0.19
0.23

0.04

0.04

0.43

0.04
0.04
0.12
0.08
0.54

(e)

..
of

Total
MNI

0.93

0.09 1
0.01 1
0.04 3
0.37 2

0.34 14
0.01 (a)

0.93

..
of

Total

65

6

1

3

26
24

1

2

8

73
78

65

151

Number of
Identifiable

Fragments

(rays)

(toedfish)
(needlefish)
(pigfish)
(sheepshead)
(pinfish)
(porgies)

(cartilaginous fishes)

(sea catfishes)

(menhaden)
(herrings)
(hardhead catfish)
(sea catfishes)

Common Name

Opsanus spp.
strongylura spp.
Ortbopristis cbrysoptera
Archosargus probatocepbalus
Lagodon rbomboides
Sparidae

Brevoortia spp.
Clupeidae
Ariopsis Eelis
Ariidae

Dasyatidae

Total Ariidae

Total Chondrichthyes

Speciea

Total Sparidae (porgies) 51 0.73 16 0.62 1. 92 0.02 41. 3 9 0.32 3214.45 33.58

Bairdiella chrysoura
Sciaenidae

(silver perch)
(drums)

3

41
0.04
0.58

1

(e)

0.04
(e)

0.10
0.36

0.00
0.00

2.78
8.80

0.02
0.07

48.60
(e)

0.51
(e)

Total Sciaenidae (drums) 44 0.63 0.04 0.46 0.00 11.58 0.09 48.60 0.51

Paralicbthys spp.
Chilomycterus schoepfi
Osteiohthyes

( flounder)
(striped burrfish)
(bony fishes)

4

13
1674

0.06
0.19

23.86

2

5

(e)

0.08
0.19

(e)

0.14
2.61

22.83

0.00
0.02
0.66

3.76
52.18

366.46

0.03
0.41
2.85

275.90
905.25

(e)

2.88
9.46

(e)

Total osteichthyes (bony fishes) 1957 27.90 41 1. 59 40.02 0.32 712.32 5.55 6629.97 69.25

Vertebrata (predominantly fish) (backboned animals) (b) (b) (e) (e) 30.70 0.24 478.22 3.72 (e) (e)

Total Vertebrata (backboned animals) 2022 28.82 42 1. 63 41. 03 0.33 1601.54 12.47 6870.14 71. 76

Balanus spp.
Callinectes spp.

(barnacle)
(blue crabs, Gulf crab, etc.)

633
10

9. 02
0.14

495
1

19.24
0.04

114.58
1.55

0.91
0.01

(c)

13.99
(c)

0.11
(c)

83.40
(c)

0.87

Total Crustacea (aquatic arthropods) 643 9.17 496 19.28 116.13 0.92 13.99 0.11 83.40 0.87

Nodulus modulus
Cerithium atratum
Crepidula Eornicata
Crepidula spp.
Polinices duplicatus
Urosalpinz perrugata
Nelongena corona
Busycon contrarium
Busycon spiratum pyruloides

(Atlantic modulus)
(Florida cerith)
(Atlantic slipper-shell)
(slipper-shell )
(shark eye)
(Gulf oyster drill)
(common crown conch)
(lightning whelk)
(Say's pear whelk)

1

10
1

93
2

9

219
2

1

0.01
0.14
0.01
1.33
0.03
0.13
3.12
0.03
0.01

1

10
1

93
2

9

36

1

1

0.04
0.39
0.04
3.61
0.08
0.35
1. 40
0.04
0.04

0.12
0.72
0.12
8.13
0.84
2.96

452.55
35.38

4.79

0.00
0.01
0.00
0.06
0.01
0.02
3.59
0.28
0.04

(c)

(c)

(c)

(c)

(c)

(c)

81.59

10.48
2.90

(c)

(c)

(c)

(c)

(c)

(c)

0.64
0.08
0.02

(c)

(c)

(c)

(c)

(c)

(c)

140.11
16.28
28.87

(c)

(c)

(c)

(c)

(c)

(c)

1. 4 6

0.17
0.30

Total Melongenidae (crown conchs) 222 3.16 38 1. 48 492.72 3.91 94.97 0.74 185.26 1. 94

Fasciolaria lilium hunteria
Fasciolaria spp.
Marginella spp.

(banded tulip)
(tulip shells)
(marginella)

0.04
0.01
0.04

1

1

3

0.04
0.04
0.12

0.77
0.65
1. 0 1

0.01
0.01
0.01

0.10
0.08

(c)

0.00
0.00

(c)

4.15
4.15

(c)

0.04
0.04

(c)



Gastropoda (medium marine) (medium-sized marine snails) 124 1. 77 (a) (a) 45.24 0.36 22.78 0.18 (a) (a)

Total Marine Gastropoda (marine snails) 469 6.69 159 6.18 553.28 4.39 117.93 0.92 193.56 2.02

Polygyra spp. (polygyra) 21 0.30 21 0.82 0.38 0.00 (e) (e) (e) (e)

Total Terrestrial Gastropoda (snails) 21 0.30 21 0.82 0.38 0.00 0.00 0.00 0.00 0.00

Mollusca (predominantly bivalve) (snails and bivalves)

(animals without backbones) 4993

(vertebrates+invertebrates) 7015

---------- ----------- ---------- ---------- ---------- ---------- ---------- ----------
25.07 892 34. 67 1870.83 14.85 253.49 1. 97 1917.80 20.03

0.30 (a) (a) 169.08 1. 34 34.34 0.27 (a) (a)

8.58 343 13.33 265.35 2.11 (e) (e) (e) (e)

20.51 598 23.24 4511. 33 35.81 10277.22 80.01 398.04(f) 4.16
(e) (a) (a) 588.70 4. 67 215.62 1. 68 (a) (a)

0.10 5 0.19 3.33 0.03 (e) (e) (e) (e)

0.03 2 0.08 1.33 0.01 1.27 0.01 1. 79 0.02
0.23 11 0.43 3.65 0.03 3.02 0.02 9.97 0.10
0.07 3 0.12 29.84 0.24 5.73 0.04 99. 04 1. 03
0.09 (a) (a) 3.76 0.03 2.57 0.02 (a) (a)

.......... ........... .......... . ......... .......... . .. ....... . ......... ..........
54. 98 1854 72.06 7447.20 59.11 10793.26 84. 03 2426.64 25.35

---------- ----------- ---------- ---------- ---------- ---------- ---------- ----------
(b) (a) (a) 4440.29 35.24 318.24 2.48 (a) (a)

.......... ........... .......... ... ....... . ... ...... . .... ..... .......... ..........
61. 97 2034 79.05 12441.15 98.75 11229.43 87.42 2620.20 27.37

0.04 0.04 0.02 0.00 (d) (d) (d) (d)

0.01 0.04 0.20 0.00 (e) (e) (e) (e)

.......... .. ......... .......... .......... .......... .......... .......... . .........
71.18 2531 98.37 12557.50 99.67 11243.42 87.53 2703.60 28.24

========== =========== ========== ========== ========== ========== ========== ==========.......... •••••••••• * • ********* *****.** •• *-****-** • .......... .•••.••... ...._.....
100.00 2573 100.00 12598.53 100.00 12844.96 100.00 9573.74 100.00••........ ........ ...... .... ........... ........... ....... * ••• .......... .......... • ••••• * •••

(b)

4347

3857

1759 (e)
21(e)

602(e)
1439 (e)

(e)

7

2

16
5

6

(sea urchin)
(hard coral)

(snails and bivalves)

(bivalvelil)

(Atlantio ribbed mussel)
(musse1e)
(orested oyster)
(eastern oyster)
(oysters)
(broad-ribbed cardita)
(cockles)
(Florida marsh olam)
(southern quahog)
(oysters, olams, eto.)

Desmotichia
Madreporaria

Geukensia demissa granosissima
Mytll1dae

Ostrea equestris
Crassostrea virginica
Ostreidae
Carditamera £loridaDa
Cardiidae
Polymesoda maritima
Xercenaria campechieDsis
Bivalvia

Total Bivalvia

Total Mollusca

Total Invertebrata

TOTAL SAMPLE



Table B9. Faunal Analysis, Useppa Island, 8LLS1, Lee County, Florida, Aug./Sept. 1985 sample, Test A-4, Level 2.

Species

sigmodoD hispidus
Ma.mmal1a (small)

cf. Odocoileus virginiaDus
Mammalia (large)

Total Mammalia

Aves (medium)

Total Aves

Colubridae
Gopheru9 polyphemus
Testudines

Total Reptilia

Rhizoprionodon terraenovae
Lamniformes
Aetobatus narinari
Myliobatidae
Dasyatidae
Rajiformes
Chondrichthyes

Total Chondrichthyes

Brevoortia spp.
Clupeidae

Total Clupeidae

Bagre marinus
Ariopsis £e1is
Ariidae

Total Ariidae

Opganus spp.
Ogcocephalidae
Carangidae
Ortbopristis ch~soptera

Arcbosargus probatocepbalus
Lagodon rbomboides
sparidae

Total Sparidae

Sparidae/Sciaenidae
Bairdiella cb~soura

CYDoscion nebulosus
CYDoscion spp.
Leiostomus zantburus
Micropogonias undulatus
Pogonias cromis

Common Name

(hispid cotton rat)
(small mammals)
(white-tailed deer)
(large mammals)

(mammals)

(medium-sized birds)

(birds)

(colubrids)
(gopher tortoise)
(turtles)

(reptiles)

(Atlantic sharpnose shark)
(sharks)
(spotted eagle ray)
(eagle rays)
(stingrays)
(skates and rays, etc.)
(cartilaginous fishes)

(cartilaginous fishes)

(menhaden)
(herrings)

(herrings)

(gafftopsal1 catfish)
(hardhead catfish)
(sea catfishes)

(sea catfishes)

(toadfish)
(batHshes)
(jacks)
(pigHsh)
(sheepshead)
(pinHsh)
(porgies)

(porgies)

(porgies/drums)
(silver perch)
(spotted seatrout)
(seatrout)
(spot)
(Atlantic croaker)
(black drum)

Number of
Identi Hable

Fragments

7
5

3

~6

41

~4

~4

3

5

10

18

4

~7

1

1

~3

1

1

58

~

41

43

~1

651
139

811

9

1
7

24
14

1~0

5

139

86
8

15

3

1
1

43

%

of
Total

0.07
0.05
0.03
0.~4

0.39

0.~3

0.~3

0.03
0.05
0.09

0.17

0.04
0.~5

0.01
0.01
0.22

0.01
0.01

0.55

O.O~

0.39

0.40

o.~o

6.13
1. 31

7.64

0.08
0.01
0.07
0.~3

0.13
1.13
0.05

1. 31

0.81
0.08
0.14
0.03
0.01
0.01
0.40

KNI

1

~

1

(a)

~

1

3

1

~

1
(a)

1

1

(a)

1

40
1~

53

4

1
1

15

~

69
1

72

(a)

5

11

1

1
1

1

%

of
Total

0.09
0.18
0.09

(a)

0.36

0.18

0.18

0.18
0.09
0.~7

0.54

0.09
0.18
0.09

(a)

0.09
0.09

(a)

0.54

0.09
0.09

0.18

0.09
3.63
1. 09

4.81

0.36
0.09
0.09
1.36

0.18
6.~6

0.09

6.53

(a)

0.45
1. 00

0.09
0.09
0.09
0.09

Bone/shell
Weight

(grams)

0.63
0.3~

5.11
18.43

~4. 4 9

~.43

~.43

0.17
0.90
3.07

4.14

~ .44
1.5~

0.36
0.~5

3.4~

O.~O

O.O~

8.~1

0.03
0.~4

0.~7

3.~4

39.35
9.06

51. 65

0.61
0.01
3.93
0.38
~.37

1.~7

0.11

3.75

~.17

0.~3

5.16
0.30
0.01
0.17
6. 06

%

of
Total

0.01
0.00
0.06
O.~O

0.~7

0.03

0.03

0.00
0.01
0.03

0.05

0.03
0.02

0.00
0.00
0.04
o.00

0.00

0.09

0.00
0.00

0.00

0.04
0.44

0.10

0.57

0.01
0.00
0.04
0.00
0.03
0.01
0.00

0.04

O.O~

0.00
0.06

0.00
0.00
o.00

o.07

Minimum
Meat Wt.

Estimate

17.68
10.~1

96.34
~7.3~

151.55

36.64

36.64

~ .17
4~ .24

80.94

1~5.35

494.7~

~74.86

164.10
118.6~

1~16.98

97.~6

5.71

~372 .~5

0.93
6. 0 6

6.99

63.0~

596.~8

159.01

818.31

14.0~

0.35
74.98

9.16
47.56
~7 .13

3.00

77.69

43.94
5.83

95.80
7.40
0.35
4.44

110.7~

%

of
Total

0.19

0.11
1.01
0.~9

1.59

0.38

0.38

O.O~

0.44

0.85

1.31

5.18
~.88

1. 7~
1. ~4
1~.75

1. O~
0.06

~4.86

0.01
0.06

0.07

0.66
6. ~5

1.67

8.57

0.15
0.00
0.79
0.10
0.50
0.~8

0.03

0.81

0.46
0.06
1. 00

0.08
0.00
0.05
1.16

Maximum
Meat Wt.

Estimate

34 .00
(d)

~3595.10

(a)

~36~9 .10

761. 36

761.36

~79. 00

1815.33
1929.78

40~4.11

~866.61

516.91
~799.6~

(a)

1540.94
568.00

(a)

8~9~.08

~1~. 8~

3~.97

~45.79

507.71
7996.00
10~8.40

953~ .11

8~5.9~

179.50
3180.07

573.76
1869.70
~43~.75

4.89

4307.34

(a)

~01.89

7830.00
(d)

9.26
143.70
481.20

%

of
Total

0.05
(d)

33.87
(a)

33 .9~

1. 09

1.09

0.40
~.61

~.77

5.78

4.11
0.74
4. O~

(a)

~.~1

O. 8~

(a)

11. 9 0

0.31
0.05

0.35

0.73
11.48
1.48

13.68

1.19
0.~6

4.56

O. 8~

~.68

3.49
0.01

6.18

(a)

0.~9

11.24
(d)

0.01
0.~1

0.69



Sclaenop. ocellatu.
Scia.nida.

Total Sciaenida.

Spboerolde. app.
Cbllomycteru9 .cboep£i
Diodontidae
Oateichthyea

{red drum}
(drums)

(drums)

(puffer fish)
(striped burrfish)
{burr and porcupine fiahee}
(bony fishes)

1
7

2

22

10
3563

0.01
0.07

0.14

0.02
0.21
0.09

33.54

1
(a)

1

10
(a)

10

0.09
(a)

1. 90

0.09
0.91

(a)

0.91

0.24
0.63

12.80

0.09
5.45
0.14

29 .42

0.00
0.01

0.14

0.00
0.06
0.00
0.33

6. 05
14.U

245.03

2.51
173.78

3.73
458.96

0.06
0.15

2.57

0.03
1.82
0.04
4081

431.60
(a)

9097.65

71.30
1691.00

(a)

551.60

0.62
(a)

13.06

0.10
2.43

(a)

0.79

Total Oateichthyea (bony fishes) 4796 45.15 190 17.23 110.67 1.23 1929.45 20.22 30256.04

Vertebrata (predominantly fish) {backboned animala} (b) (b) (a) (a) 315.36 3.50 3UO.94 36.05 (a) (a)

~ot.l Vertebrata {backboned animala} 4937 46.48 208 1. 96 465.30 5.16 8056.18 84041 66962.69 96.11

Bala.nu. app.
Decapoda

~otal Cruetacea

{barnacle}
{craba}

(aquatic arthropods) 5

0.03
0.02

0.05

0.09
0.09

0.18

0.36
0.42

0.78

0.00
0.00

0.01

(c)

4080

4080

(c)

0.05

0.05

(c)

83.4

83.40

(c)

0.12

0.12

Spiroglypbu. irregularl.
Jlodulug modulus
Ceritbium mu.carum
Crepldula aculeata
Crepidula plana
Crep1dula app.
Strombug alatug
Poliniceg duplicatu9
Pbyllonotu. pomum
Uro.alpin% perrugata
Xelongena corona
Busyeon contrarium
Bugycon .plratum pyruloide.

Total Melongenidae

Nag.ariu9 ap.
Fa.clolaria lilium bunterla
Fa.clolaria tulipa
Fa.clolaria app.
Pleuroploca gigantea

Total Fasciolariidae

CODU9 spp.
Gastropoda (small marine)
Gastropoda (medium marine)

~otal Marine Gastropoda

Buglandina rose.
Polygyra app.

Total Terreatrial Gastropoda

Anadara transverga
Noetia ponderosa
Geukenaia deml... granosl••ima

(irregular worm-shell) 44
(Atlantic modulua) 1
(fly-apecked cerlth) 2

(spiny slippe r- shell) 2
(eastern white alipper-ahell) 1

(slipper-shell) 4
(Florida fighting conch) 4

{ahark eye} 7
(apple mure%) 14
(Gulf oyster drill) 25
(common crown conch) 269
(lightning whelk) 317
(Say'a pear whelk) 80

(crown concha) 666

(nasaa) 1
(banded tulip) 66
(true tulip) 17
(tulip shell) 66
(Florida horae conch) 4

(tulip shells) 153

(cone shell) 2
{small marine anail.} 1
{medlum-aized marine anaila} 511

(marine anaila) 1438

(rosy euglandlna) 18
(polygyra) 3

(terreatrial anails) 21

(tranaverae ark) 7
(ponderoue ark) 6
(Atlantic ribbed mussel) 1

0.41
0.01
0.02
0.02
0.01
0.04
0.04
0.07
0.13
0.24
2.53
2.98
0.75

6.27

0.01
0.62
0.16

0.62
0.04

loU

0.02
0.01
4.81

13.54

0.17
0.03

0.20

0.07
0.06
0.01

1 0.09
1 0.09
2 0.18
2 0.18
1 0.09
4 0.36
3 0.27
6 0.54
3 0.27

18 1. 63

110 9.97
36 3.26
33 2.99

179 16.23

1 0.09
12 1. 09

5 0.45
54 4.90

1 0.09

72 6.53

2 0.18
1 0.09

(a) (a)

296 26.84

0.63
0.27

10 0.91

5 0.45
2 0.18
1 0.09

46.91

0.17
0.41
0.85
2.07
1. 77

103.59
7.91

11.43
6.20

256.43
485.63

67.61

809.67

0.11
49.59
41.37
71.67
3.81

166.U

9.08
0.11

153.38

1320.10

12.14
0.14

12.88

6.99

47 .68
tr

0.52
0.00
0.00
0.01
0.02
0.02
1.15
0.09
0.13
0.07
2.84
5.38
0.75

8.98

0.00
0.55
0.46
0.79
0.04

1.84

0.10
0.00
1. 70

14.63

0.14
0.00

0.14

0.08
0.53
0.00

(c)

(c)

(c)

(c)

(c)

(c)

12.32
7.36
6.U

(c)

49.48
93.26
32.94

175.68

(c)

3.11
52.65
U.73

0.91

101.40

5.22
(c)

69.88

378.30

(c)

(c)

0.00

3.92
14.50

0.00

(c)

(c)

(c)

(c)

(c)

(c)

0.13

0.08
0.07

(c)

0.52
0.98
0.35

1.84

(c)

0.03
0.55
0.47
0.01

1.06

0.05
(c)

0.73

3.96

(c)

(c)

0.00

0.04
0.15
0.00

(c)

(c)

(c)

(c)

(c)

(c)

19 .59
33.16

13.86
(c)

298.10
207.86
300.62

806.58

(c)

28.43
125.33
127.94

16.54

298.24

(d)

(c)

(a)

1171.43

(c)

(c)

0.00

14.76

21.33
0.23

(c)

(c)

(c)

(c)

(c)

(c)

0.03
0.05
0.02

(c)

0.43
0.30
0.43

1.16

(c)

0.04
0.18
0.18
0.02

0.43

(d)

(c)

(a)

1. 68

(c)
(c)

0.00

0.02
0.03
0.00



Mytilidae (mussels) 4 0.04 (a) (a) 0.29 0.00 0.45 0.00 (a) (a) N
Plnnidae (pen shells) 86 0.81 1 0.09 22.97 0.25 8.81 0.09 23.73 0.03 I:)

ArgopecteD: Bpp. (soallop) 20 0.19 10 0.91 31. 36 0.35 10.90 0.11 79.91 0.11 I:)

Pecten spp. (zigzag scallop, etc. ) 9 0.08 8 0.73 38.84 0.43 12.61 0.13 89.92
l:l

0.13
~

Pectinidae (scallops) 172 1. 62 17 1. 54 110.12 1.22 25.63 0.27 146.40 0.21 ;::-
Pectinidae/Cardlldae (scallops/cockles) 675 6.35 1 0.09 205.63 2.28 39.24 0.41 13.22(f) 0.02 l:l
Plieatulidae/Ostreldae (cat'a paws/oysters) 3 0.03 (a) (a) 1. 00 0.01 1.04 0.01 (a) (a) ~

I:)
Ostrea equestris (crested oyster) 34 0.32 15 1.36 36.47 0.40 (c) (c) (c) (c) -
CraS80strea virglnlca (eaatern oyster) 923 8.69 397 35.99 1873.28 20.76 251.28 2.63 285.84 0.41 ~ostreidae (oysters) 1543 14.53 (a) (a) 921. 63 10.22 126.54 1.33 (a) (a)

CardltClmt!!lra floridan4 (broad-ribbed cardlta) 21 0.20 12 1. 09 18.40 0.20 5.00 0.05 20.83 0.03 ~
Tracbycardium egmoDtlanum (prickly cockle) 1 0.01 1 0.09 0.98 0.01 1. 03 0.01 6.98 0.01 QTracbycardium spp. (cockles) 29 0.27 4 0.36 37.59 0.42 12.33 0.13 38.41 0.06
Spisula solidissima similis (southern Burf clam) 2 0.02 1 0.09 1.14 0.01 1.14 0.01 11.25 0.02 l:l
Polymesoda maritima (Florida marsh clam) 1 0.01

"t
1 0.09 0.18 0.00 0.32 0.00 0.30 0.00 -Kercenaria campecbiensis (aouthern quahog) 158 1. 49 13 1.18 1804..03 20.00 192.37 2.02 434.59

I:)
0.62

~Cbione can:cellata (croBs-barred venus) 315 2.97 92 8.34 237.90 2.64 43.33 0.45 211. 6 0.30
Macrocallista ni.mbosa (sunray venue) 2 0.02 2 0.18 4.81 0.05 3.04 0.03 52.61 0.08

~Bivalvia (small ) (small bivalves) 8 0.08 3 0.27 1.49 0.02 (c) (c) (c) (c)

Bivalvia (medium) (medium-sized bivalves) 200 1. 88 (a) (a) 67.40 0.75 18.35 0.19 (a) (a) "t
c::'

................................... . ........... ......... ........... . ........ .......... . ........ ......... ......... ......... I:)

Total Bivalvia (bivalves) 4220 39.73 586 53.13 5470.18 60.64 771.83 8.09 1451. 91 2.08
"t

----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Mollusca (snal1s and bivalves) (b) (b) (a) (a) 1752.07 19.42 332.82 3.49 (a) (a)

..................................... . ........... ......... ........... ......... .......... ......... ......... . ........ . ........
Total Mollusca (snails and bivalves) 5679 53.46 892 80.87 8555.23 94.83 1482.95 15.54 2623.34 3. 77

---- ---- ----
Desmotlchla (sea urchins) 0.01 0.09 o.05 0.00 (d) (d) (d) (d)

....................................... . ........... ......... ........... ......... .......... ......... ......... ......... . ........
Total Invertebrata (animals without backbones) 5685 53.52 895 81. 14 8556. 0 6 94.84 1487.75 15.59 2706.74 3.89

======================================= ============ =;==;==== ;;==;====== ========= ========== ========= ========= ========; =;::;======..••••••.........•.........•....•........ ••.......•.. ......... ........... ......... .......... ......... ......... ......... .........
TOTAL SAMPLE (vertebrates+invertebrates) 10622 100.00 1103 100.00 9021. 3 6 100.00 9543.93 100.00 69669.43 100.00.........••••.•..................•.•••..• ...•..•..•.• ......... ........... ......... .......... ......... ......... ......... .........



Table Bl0. Faunal Analysis, Josslyn Island, 8LL32, Lee County, Florida, Karch 1985 Sample, Test A-l, Level 4 (~ volume sample).

Species

Aytbya .pp.
Anatldae
Avell (medium)

Common Name

(bay duck)
(ducka)
(medium-sized birds)

Number of %

Identifiable of
Fragmenta Total

1 0.01
6 0.04
4 0.03

MNI

1

(a)

(a)

%

of
Total

0.12
(a)

(a)

Bone/Shell
Weight

(grams)

0.79
1.28
0.18

%

of
Total

0.01
0.02
0.00

Minlmum
Meat Wt.

Estimate

14.26
21.38

4.11

%

of
Total

0.16
0.24

0.05

Maximum
Meat Wt.

Estimate

527.00
(a)

(a)

%

of
Total

2.01
(a)

(a)

Total Aves

PseudemyJill ape

Total Reptilia

Carcharhinidae
Spbyrn& tlburo
~nobatu. lentIg1noBug
Daayatla app.

Total Chondrichthyes

glops aaurus
Brevoortla spp.

Bagre marfnua
Arlopala £ell11
Arlidae

Total Ari idae

OpBaDUa app.
Strong,ylura app.
TyloBurus crocodl1us
Belonidae
Fundulus spp.
Caranz spp.
Cbloroscombrua cbryllurus
LutjanuB app.
OrtboprfJilltfs cbryBoptera

ArcboaarguB probatocepbalus
DfploduJiII boibrooki
Lagodon rhomboides
Sparldae

Total Sparldae

Bafrdfella cbryJilloura
CYDoaclon arenarlull
CYDoaclon IIpp.
LefoBtomus zantburuB
SclaenopJill ocellatuB

Total Sciaenldae

Jlugil .pp.
Paralfcbtbys spp.
SpboeroldeB spenglerl
Cb110mycteruB acboep£l

(bird.)

(cooter)

(reptilea)

(requiem .harks)
(bonnethead .hark)
(Atlantic guitarfish)
(stingray)

(cartilaginous fishes)

(ladyfhh)
(menhaden)

(gafftop.ail catfi.h)
(hardhead catfish)
(sea catflahea)

(aea catfiahea)

(toadfhh)
(needlefhh)
(houndEleh)
(needlefishes)
(kllllEleh)
(jack)
(Atlantic bumper)
(snapper)
(pigfhh)

(gheepshead)
(.pottail pinfi.h)
(pinEl.h)
(porgiee)

(porgiee)

(silver perch)
(sand seatrout)
(seatrout)
(spot)
(red drum)

(drum.)

(mullet)
( flounder)
(bandtail puffer)
(striped burrfish)

11

12
1

4

4

21

4

184
41

229

141
4

2

4

14
23

4

1
63

13
3

523
96

622

10
5

4

3

2

2

30
3

2

0.08

0.05

0.05

0.08
0.01
0.03
0.03

0.14

0.06
0.03

0.03
1. 26
0.28

1.57

0.97
0.03
0.·01
0.03
0.10
0.16

0.03
0.01
0.43

0.09
0.02

3.58
0.66

4.26

0.07
0.03
0.03
0.02
0.01

0.16

0.01
0.21
0.02
0.01

2

1
1

1

2

8

(a)

10

7

1

2

(a)

6

2

2

1

20

2

1

134
11

146

4

3
(a)

3

2

12

2

4
2

1

0.12

0.12

0.12

0.24

0.12
0.12
0.12

0.60

0.12
0.48

0.24
0.97

(a)

1. 21

0.85
0.12
0.24

(a)

0.73

0.24
0.24
0.12
2.42

0.24
0.12

16.20
1.33

17.65

0.48
0.36

(a)

0.36
0.24

1.45

0.24

0.48
0.24
0.12

2.25

3.91

3.91

0.54
0.40
0.03
0.67

1.64

0.29

0.02

0.26
14.21

1. 71

16.18

11.85
0.10
0.28
0.15
0.21
1.27
0.05
0.04
0.74

1.52
0.04
5.78
0.63

6.45

0.29
2.46

0.68
0.02
0.18

3.63

0.16
1. 67
0.20
0.02

0.04

0.07

0.07

0.01
0.01
0.00
0.01

0.03

0.01
0.00

0.00
0.26
0.03

0.30

0.22
0.00
0.01
0.00
0.00
0.02
0.00
0.00
0.01

0.02
0.00
0.11
0.01

0.12

0.01
0.05
0.01
0.00
0.00

0.07

0.00
0.03
0.00
0.00

39.75

92.01

92 .01

130.66
32.57
17.97

285.23

466.43

7.24
0.65

6.56
239.31

60.02

305.89

203.27
2.78
7.02

4.00
5.37

27.31
1.49

1.22
16.81

32.29
1.22

106.62
14.54

122.38

7.24
49 .48
15.58

0.65
48.03

120.98

4.24
34 .93
5.19

0.65

0.45

1. 04

1.04

1.48
0.37
0.20
3.23

5.28

0.08
0.01

0.07
2.71
0.68

3.46

2.30
0.03
0.08
0.49

0.06
0.31
0.02
0.01
0.19

0.37
0.01
1.21
0.16

1.39

0.08
0.56
0.18
0.01
0.54

1.37

0.05
0.40

0.06
0.01

527.00

2268.00

2268.00

770.78
1381.53

166.33

3206.25

5524.89

241. 02
165.18

1276.80
1599.20

(a)

2876.00

749.65
12.12

(d)

(a)

202.42
254.20

82.40
631. 80
516.00

441.00
(d)

3090.36
267.41

3357.77

146.16
2511.16

(a)

30.65
512.00

3199.97

973.60
1784.14

142.60
181.05

2.01

8.67

8.67

2.95
5.28
0.64

12.25

21.11

0.92
0.63

4.88
6.11

(a)

10.99

2.86
0.05

(d)

(a)

0.77
0.97
0.31
2.41
1. 97

1. 69
(d)

11.81
1.02

12.83

0.56
9.60

(a)

0.12
1.96

12.23

3.72
6.82
0.54
0.69



Diodontidae
Oateiahthyea

Total Oateiahthyea

Vertebrata (predominantly fiah)

Total Vertebrata

Salanu9 app.
callinecte9 app.
Menippe mercenaria
Decapoda

Total Cruatacea

Truncatell. pulcbella
vermdcularia app.
Modulu9 modulu9
Cerithium atratum
Crepidula fornicat.
Crepidula aculeata
Naticidae
Uro9alpinr cinerea
Uro9alpinr perrugata
Bupleura gulcidentata
Columbella mercatoria
Anachig lafregnayi
Cantbarug multangulug
Melongena corona
BU9ycon contrarium
BU9ycon gpiratum pyruloideg

(burr and porcupine fiahea) 3
(bony fioheo) 8150

(bony fioheo) 9335

(baokboned animalo) (b)

(backboned animala) 9374

(barnacle) 50
(blue craba, Gulf crab,. etc.) 6

(atone crab) 16
(orabo) 226

(aquatic arthropoda) 298

(beautiful truncatella) 2
(worm-ohell) 1
(Atlantic modulua) 19
(Florida cerith) 21
(Atlantio olipper-ohell) 11
(thorny olipper-ohell) 7
(moon ahella) 1
(Atlantic oyater drill) 12
(Gulf oyater drill) 1

(oharp-ribbed drill) 4
(common dove-ahell) 1
(well-ribbed dove-ahell) 4

(faloe drill) 3
(common crown conch) 87

(lightning whelk) 695
(Say'a pear whelk) 86

0.02
55.83

63.94

(b)

64.21

0.34

0.04
0.11
1.55

2.04

0.01
0.01
0.13
0.14
0.08
0.05
0.01
0.08
0.01
0.03
0.01
0.03
0.02
0.60
4.76
0.59

1
(a)

224

(a)

231

37
2
3

(a)

42

2

1

19
19
11

7

1

12
1

4

1

4

3

19
234

49

0.12
(a)

27.09

(a)

27.93

4.47
0.24
0.36

(a)

5.08

0.24
0.12
2.30
2.30
1.33
0.85
0.12
1.45
0.12
0.48
0.12
0.48
0.36
2.30

28.30
5.93

0.16
96.30

139.77

290.19

437.76

2.77
1.03

14 .99
20.50

39 .29

0.03
0.75
4.14
2.30
7.41
1. 70
0.10
2.80
0.33
0.24

0.20
0.32

1. 6 0
77.62

619.91

52.87

0.00
1. 78

2.58

5.35

8.07

0.05
0.02
0.28
0.38

0.72

0.00
0.01
0.08
0.04
0.14
0.03
0.00
0.05
0.01
0.00
0.00
0.01
0.03
1.43

11.43
0.97

4.24
1336.15

2211.81

3850.27

6660.27

(0)

10.01
89.98

116.32

216 .31

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

17.28
274.60

61.51

0.05
15.13

25.04

43.59

75.41

(0)

0.11
1. 02
1.32

2.45

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

0.20
3.11
0.70

181. 05
(a)

15550.97

(a)

23870.86

(0)

166.80
250.20

(a)

417.00

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

41.04
669.24
381.44

0.69
(a)

59.43

(a)

91.23

(0)

0.64
0.96

(a)

1.59

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

(0)

0.16
2.56
1.46

Total Melon~enldae

Naggariug ap.
ragciolaria lilium hunteria
Fagaielaria tulipa
Pagaiolaria app.
PleuroplocA gigantea

Total Fasciolariidae

Olivella pUMilla
Marginella .picina
Marginella app.
Conug jagpideus
Turbonilla conradi
Melampug coffeu9
Gaatropoda (medium marine)

Total Marine Gaatropoda

Buglandina rosea
Polygyra spp.

Total Terreatrial Gastropoda

Anadara floridana

(crown concha)

(naaaa)
(banded tulip)
(true tulip)
(tulip ohell)
(Florida horae conch)

(tulip ohello)

(very amall dwarf olive)
(common Atlantic marginell.)
(marginelIa)
(jasper cone)
(Conrad"" turbonille)
(coffee melampua)
(medium-aized marine anail)

(marine &naila)

(rosy eu~landina)

(polygyra)

(terrestrial anails)

(cut-ribbed ark)

868

14
7

20
3

2

32

15
11

2

3

1

2

3468

4488

1

5.95

0.10
0.05
0.14
0.02
0.01

0.22

0.10
0.08
0.01
0.02
0.01
0.01

23.76

30.74

0.01
0.04

0.05

0.01

302

14
7

6

1

1

15

14
11

2

3

1

2
(a)

435

36.52

1. 69
0.85
0.73

0.12
0.12

1.81

1. 69
1.33
0.24
0.36
0.12
0.24

(a)

52.60

0.12
0.73

0.85

0.12

750.40

1.55
5.84

45.52
0.96

183.75

236.07

0.39
0.59
0.05
0.19
0.04
0.14

893.11

1904.06

0.83
0.11

0.94

0.02

13.84

0.03
0.11
0.84
0.02
3.39

4.35

0.01
0.01
0.00
0.00
0.00
0.00

16 .47

35.11

0.02
0.00

0.02

0.00

353.39

(0)

7.45
57.93

0.13
77.33

142.84

(0)

(0)

(0)

(0)

(0)

(0)

352.18

848.41

(0)

(0)

0.00

0.07

4.00

(0)

0.08
0.66
0.00
0.88

1. 62

(0)

(0)

(0)

(0)

(0)

(0)

3.99

9.61

(0)

(0)

0.00

0.00

1091.72

(0)

27.16
65.76

0.02
122.03

214.97

(0)

(0)

(0)

(0)

(0)

(0)

(a)

1306.69

(0)

(0)

0.00

0.28

4.17

(0)

0.10
0.25
0.00
0.47

0.82

(0)

(0)

(0)

(0)

(0)

(0)

(a)

(0)

(0)

0.00

0.00



Brachidontell eZUBtus (licorched mUlllle1) 5 0.03 4 0.48 0.24 0.00 2.32 0.03 6.56 0.03
Oeukenllia demiliBa granollilillima (Atlantic ribbed IDUlIse1) 7 0.05 5 0.60 5.32 0.10 (c) (c) (c) (c)

Mytil1dae (musse1a) 60 0.41 (a) (a) 7.41 0.14 3.02 0.03 (a) (a)

Pinnidae (pen shells) 30 0.21 2 0.24 19.41 0.36 7.86 0.09 263.89 1.01
Argopecte.a IIpp. (scallop) 15 0.10 4 0.48 19 .59 0.36 7.63 0.09 29.12 0.11
Olltrea equelltr111 (crested oyater) 53 0.36 26 3.14 20.00 0.37 (c) (c) (c) (c)

CraSliolltrea virgi.aica (eastern oyater) 4 0.03 3 0.36 4.67 0.09 0.76 0.01 3.89 0.01
Ostreidae (oystera) 28 0.19 (al (al 7.23 0.13 5.23 0.06 (a) (a)

Lucina .aallllula (woven 1ucina) 4 0.03 4 0.48 0.47 0.01 (c) (c) (c) (c)

Carditamera £loridana (broad-ribbed cardita) 20 0.14 8 0.97 10.07 0.19 (c) (c) (c) (c)

crall1l1nella lu.aulata (lunate craaaine11a) 1 0.01 1 0.12 0.05 0.00 (c) (c) (c) (c)

Dinocardium robuBtum vanhyningi (Van Byningo'll cockle) 2 0.01 2 0.24 3.49 0.06 2.44 0.03 22.93 0.09
Polymelloda carolini4lJa (Carolina marah clam) 4 0.03 4 0.48 8.53 0.16 4.49 0.05 12.00 0.05
Polymelloda .mari tima (Florida marah clam) 69 0.47 40 4. 84 2.76 0.05 2.08 0.02 15.20 0.06
J(ercdlnar1a calZPec.h1 8nlli II (southern quahog) 21 0.14 2 0.24 90.80' 1.67 14 .86 0.17 175.35 0.67
Chione ca.acellata (crosa-barred venus) 5 0.03 3 0.36 0.25 0.00 (cl (c) (c) (c)

Jlacrocallillta ni.m.bo.8a (aunray venua) 14 0.10 2 0.24 68.75 1.27 18.60 0.21 42.05 0.16
Bivalvia (oystera, c1amll, etc. ) 51 0.35 (a) (a) 20.73 0.38 8.22 0.09 (a) (a)

................................... ............ ......... ........... ......... .......... ......... ......... . ........ ......... .........
Total Bivalvia (bivalves) 394 2.70 111 13.42 289.79 5.34 77.58 0.88 571.27 2.18

----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- --------- ---------
'Mollusca (snails and bivalves) (b) (b) (al (al 2750.42 50.72 1029.75 11. 66 (a) (a)

..................................... ............ . ........ ........... ......... .......... ......... ......... . ........ . ........ .........
Total 'Mol1ullca (snal1s and bivalves) 4889 33.49 553 66.87 4945.21 91.19 1955.74 22.14 1877.96 7.18

Dellmotichia (sea urchina) 38 0.26 0.12 0.46 0.01 (d) (d) (d) (d)

....................................... ............ ......... ........... ......... .......... ......... ......... ......... ......... . ........
Total Invertebrata (animala without backbonell) 5225 35.79 596 72.07 4984.96 91.93 2172.05 24.59 2294. 96 8.77

======================================= ============ ========= =========== ========= ========== ========= ========= ========= ========= =========
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* ********* * * ** ** ** *
TOTAL SAMPLE (vertebratell+invertebratea) 14599 100.00 827 100.00 5422.72 100.00 8832.32 100.00 26165.82 100.00
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* ********* *********



Table B11. Faunal Analysis, Josslyn Island, 8LL32, Lee County, Florida, March 1985 sample, Test A-1, Level 12.

Species

cricetidae
Mammalia (small)

Procyon lotor
Mammalia (medium)
Mammalia (large)
Mammalia

Total Mammalia

Ayt:hya spp.

Hergus serrator
Anatidae
Aves (medium)

Total Aves

Testudines
Scincldae

Total Repti lia

Carcbarbinus obscurus
Carcbarbinus plumbeus
Galeocerdo cuvieri
Carcharhinidae
Spbyrnll tiburo
Rajiformes

Common Name

(mice)
(small mammals)
(raccoon)
(medium-sized mammals)
(large mammals cf. deer)
(mammals)

(mammals)

(bay duck)

(red-breasted merganser)
(ducks)
(medium-sized birds)

(birds)

(turtles)
(skinks)

(reptiles)

(dusky shark)
(sandbar shark)
(tiger shark)
(requiem sharks)
(bonnethead shark)
(rays)

Number of
Identifiable

Fragments

8

1

3

16
2

21

51

8

1

50
73

132

5

20
10
81

6
33

%

of
Total

0.03
0.00
0.01
0.06
0.01
0.08

0.18

0.03
0.00
0.18
0.26

0.47

0.01
0.01

0.02

0.02
0.07
0.04
0.29
0.02
0.12

MNI

1

(a)

2
(a)

1

(a)

3

1

3
(a)

1

3

1

1

1
(a)

1

1

%

of
Total

0.07
(a)

0.14
(a)

0.07
(a)

0.27

0.20
0.07
0.20

(a)

0.48

0.07
0.20

0.27

0.07
0.07
0.07

(a)

0.07
0.07

Bone/Shell
Weight

(grams)

0.10
0.07

17.29
4.55
7.25
4.35

33.61

7.33
0.39

12.44
10.57

31

0.33
0.04

0.37

1.55

10.71
1. 02
2.71
0.72
1. 56

%

of
Total

0.00
0.00
0.08
0.02
0.03
0.02

0.12

0.04
0.00
0.06
0.05

0.15

0.00
0.00

0.00

0.01
0.05
0.00
0.01
0.00
0.01

Minimum
Heat Wt.

Eatimate

3.98
2.98

258.59
87.70

127.90
84.56

565.71

92.62
7.88

144.43
125.96

370.89

24.82
(d)

24.82

331.44
1825.73
229.07
514.35

58.29
605.18

%

of
Total

0.02

0.01

1.24
0.42
0.62
0.41

2.04

0.45
0.04
0.69
0.61

1. 78

0.12
(d)

0.12

1.59
8.78
1.10
2.47
0.28
2.91

Maximum
Meat Wt.

Estimate

34.00
(a)

5273.00
(a)

23595.10
(a)

28902.10

1581. 0 0
470.00

1581. 0 0
(a)

3632.00

631. 31
(d)

631.31

3218.85
5801.00
1059.63

(a)

743.34
356.89(f)

%

of
Total

0.05
(a)

7.01
(a)

31.37
(a)

38.42

2.10
0.62
2.10

(a)

4.83

0.84
(d)

0.84

4.28
7.71
1.41

(a)

0.99
0.47

Total chondrichthyes (cartilaginous fishes) 155 0.56 0.34 18.27 0.09 3564.06 17.14 11179.71 14 .86

Brevoortia app.
Clupeidae
Bagre marinus
Ari oplii s feli s

Ariidae

Total Ariidae

OpSl1nUS spp.
Strongylura spp.
Fundulus spp.
cbloroscombrus cb~surus

cf. Carangidae
Haemulon spp.
Ortbopristis cb~soptera

Total Baemulidae

Arcbosargus probatocepbalus
Lagodon rnomboideg
Sparidae

Total Sparidae

(menhaden)
(herrings)
(gaff topsail catfish)
(hardhead catfish)
(sea catfishes)

(sea catfishes)

(toadf1sh)
(needlef1sh)
(killifish)

(Atlantic bumper)
( jacks)
(grunt)
(pigf1sh)

(grunts)

(sheepshead)
(pinf1sh)
(porgies)

(porgies)

36
151

11

263
166

440

68
7

7

1

2

1

37

38

33
455
108

596

0.13
0.54
0.04
0.95
0.60

1. 58

0.24
0.03
0.03
0.00
0.01
0.00
0.13

0.14

0.12
1. 64

0.39

2.14

9

(a)

1

22

(a)

10
1

1

1

1

1

30

31

15
272

27

314

0.61
(a)

0.07
1.49

(a)

1. 56

0.68
0.07
0.07
0.07
0.07
0.07
2.04

2.11

1. 02
18.48

1. 83

21. 33

0.43
0.71
1.10

27.83
4.80

33.73

5.93
0.26
0.26
0.04
0.04
0.01
0.14

0.15

0.58
3.52
1.20

5.30

0.00
0.00
0.01
0.13
0.02

0.16

0.03
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.01

0.03

10.32
16.19
24.00

437.85
90.22

552.07

109.10
6.57
6.57
1.22
1.22
0.35
3.76

4.11

13.50
68.27
25.95

107.72

0.05
0.08
0.12
2.11
0.43

2.66

0.52
0.03
0.03
0.01
0.01
0.00
0.02

0.02

0.06
0.33
0.12

0.52

1114 .20
(a)

23.00
4397.80

(a)

4420.80

1179.37
190.82
190.82
140.41

2308.00
67.30

1298.10

1365.40

542.60
8436.99

779.49

9759.08

1.48
(a)

0.03
5.85

(a)

5.88

1.57
0.25
0.25
0.19
3.07
0.09
1. 73

1.82

0.72
11.22
1. 04

12.97

Bairdiella cb~soura (silver perch) 29 0.10 19 1.29 0.83 0.00 18.63 0.09 688.00 0.91



Cynoscion arenarius
Cyno$cion IIpp.
Leiostomus xantburus
Sciaenops ocellatus
Sciaenidae

Total Sciaenidae

Paralichthyg IIpp.
Spboeroides 8pp.
Ch1lomycterus schoepfi
Osteichthyell

(lland seatrout)
(lleatrout)
(epot)
(red drum)
(drums)

(drume)

(flounder)
(puffer fieh)
(striped burrfiah)
(bony fiehee)

1
13

5

24
1

73

21
3

11

12934

0.00
0.05
0.02
0.09
0.00

0.26

0.08
0.01
0.04

46.54

1
4

5

3

(a)

32

1

1

6
(a)

0.07

0.27
0.34
0.20

(a)

2.17

0.07
0.07
0.41

(a)

0.05
2.49
0.01
4.29
0.18

7.85

0.62
0.17
5.67

156.18

0.00
0.01
0.00
0.02
0.00

0.04

0.00
0.00
0.03
0.75

1.49
50.02

0.35
81.56

4.72

156.77

14.34

4.48
104.79

2063.44

0.01
0.24
0.00
0.39
0.02

0.75

0.07
0.02
0.50
9.93

148.30
771.70
107.70

1681.05
(a)

3396.75

178.00
66.20

1086.30
(a)

0.20
1. 03
0.14
2.23

(a)

4.52

0.24
0.09
1.44

(a)

Total osteichthyes (bony flehee) 14388 51. 77 431 29.28 217.34 1.04 3158.91 15.20 25396.15 33.76

Vertebrata (predominantly fish) (backboned animalll) (b) (b) (a) (a) 485.80 2.32 5702.80 27.43 (a) (a)

Total Vertebrata (backboned animalll) 14732 53.00 451 30.64 786.12 3.76 13387.19 64.40 69741.27 92.71

Balanus IIpp.
Callineetes app.
Xenip~ mercenaria
Decapoda

Total Crulltacea

Spiroglyphus irregularill
Diodora cayenensis
Nodulus modulus
Ceritbium atratum
Crepidula forniellta
Crepidula convexa
Crepidula aculeatll
Crepidula plllDa
Crepidula IIpp.
Polinices dupllcatuB
Pbyllonotus pomum
Urosalpinx perrugata
Columbella rusticoides
Anllebis lafresnayi
Jlelongena corona
Bu.ycon contrarium
Bu.yeon .piratum pyruloides

Total Melongenldae

Nassari us vIbex
Fasciolaria lilium bunteria
Fasciolaria tulip.
rasciolaria IIpp.
Pleuroploea gigantea

Total Fasciolarlidae

ltlarglDella spp.
Gaatropoda (llmall marine)
Gaatropoda (medium marine)
Gaatropoda (large marine)

Total Marine Galltropoda

(barnacle)
(blue crabll, Gulf crab, etc.)
(lltone crab)
(crabll)

(aquatic arthropods)

(irregular worm-ahell)
(Cayenne keyhole limpet)
(Atlantic modulus)
(Florida eerith)
(Atlantie elipper-ehell)
(convez .lipper-shell)
(thorny IIlipper-shell)
(eastern white alipper-ahell)
(elipper- ehell)
(shark eye)
(apple murez)
(Gulf oyeter drill)
(rusty dove-ahell)
(well-ribbed dove-ehell)
(common crown conch)
(lightning whelk)
(Say'a pear whelk)

(crown concha)

(common eaetern nasaa)
(banded tulip)
(true tulip)
(tulip ehell)
(Florida horee conch)

(tulip ehelle)

(marginella)
(small marine snaile)
(medium-alzed marine enaile)
(horse concha/whelks)

(marine snails)

328
44
26

201

599

3

5

12
19

6

11

5

2

16
4

4

61
2

4

591
1611

236

2438

1

250

17
217
411

895

6

1

7419
166

11080

1.18
0.16
0.09
0.72

2.16

0.01
0.02
0.04
0.07
0.02
0.04

0.02
0.01
0.06
0.01

0.01
0.22
0.01

0.01
2.13
5.80
0.85

8.77

0.00
0.90
0.06
0.78
1.48

3.22

0.02
0.00

26. 69
0.60

39 .86

237
6

2

(a)

245

1

2

10
17

6

11

5

2

16
3

1
56

2

4

83
145

69

297

1

93
3

90
8

194

6
(a)

(a)

(a)

634

16.10
0.41
0.14

(a)

16.64

0.07
0.14
0.68
1.15
0.41
0.75
0.34
0.14
1. 09
0.20
0.07
3.80
0.14
0.27
5.64
9.85

4. 69

20.18

0.07
6.32
0.20
6.11
0.54

13.18

0.41
(a)

(a)

(a)

43.07

52.20
12.80
25.40
48.37

138.77

0.22
0.90
2.90
4.40
3.50
1.30
0.95
0.45
1.80
7.90
7.70

19.00
0.78
0.30

553.31
3845.29

324.58

4723.18

0.09
273.45

65.00
146.55

1958.24

2443.24

0.45
0.18

2134. 6 0
530.60

9884.44

0.25
0.06
0.12
0.23

0.66

0.00
0.00
0.01
0.02
0.02
0.01
0.00
0.00
0.01
0.04
0.04
0.09
0.00
0.00
2.65

18.39
1.55

22.59

0.00
1.31
0.31
0.70
9.37

11.68

0.00
0.00

10.21
2.54

47.27

(e)

79.05
138.66
235.15

452.86

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

7.36
4.48

(e)

(e)

(e)

97.37
2201. 92

139.07

2438.36

(e)

274.08
82.68

117.80
1167.45

1642.01

(e)

0.14
783.72
218.36

5094.43

(e)

0.38
0.67
1.13

2.18

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)
0.04
0.02

(e)

(e)

(e)

0.47
10.59

0.67

11. 73

(e)

1.32
0.40
0.57
5.62

7.90

(e)

0.00
3.77
1. 05

24.51

(e)

500.40
166.80

(a)

667.20

(e)

(e)

(e)

(e)

(e)

(e)

(e)
(e)

(e)

2.92
9.49

(e)

(e)

(e)

299.45
543.84(f)

1373.10

2216.39

(e)

229.99(f)
178.32

1323.00
232.82(f)

1964.13

(e)

(a)

(a)

(a)

4192.93

(e)

0.67
0.22

(a)

0.89

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

0.00
0.01

(e)

(e)

(e)

0.40
0.72
1.83

2.95

(e)

0.31
0.24
1. 76
0.31

2.61

(e)

(a)

(a)

(a)

5.57



---------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------

~Polygyra spp. (polygyra) 0.01 0.14 0.10 0.00 (c) (c) (c) (c)

.................................... ............ ......... ........... ......... . ......... . ........ ......... . ........ .........
Total Terrestrial Gastropoda (terrestrial snails) 0.01 0.14 0.10 0.00 0.00 0.00 0.00 0.00 l:l
------------------------------------ ------------ --------- ----------- --------- ---------- --------- --------- --------- --------- ~

Noetl11 ponderosa. (ponderous ark) 3 0.01 3 0.20 49 .10 0.23 14.79 0.07 30.43 0.04
;::..

Arcidae (ark ..hell .. ) 5 0.02 (a) (a) 7.20 0.03 4.00 0.02 (a) (a) ~Geukens1a demlsga grllnoslgglma (Atlantic ribbed mussel) 310 1.12 29 1. 97 71.40 0.34 18.55 0.09 62.35 0.00 6'Mytil1dae (mussels) 45 0.16 (a) (a) 12.19 0.06 4.50 0.02 (a) (a)

~Pinnidae (pen ..hell .. ) 53 0.19 3 0.20 23.40 0.11 8.93 0.04 71.20 0.09
crystal (cf. Plnnldae) (recrystalized pen ..hell) 33 0.12 (a) (a) 12.60 0.06 (c) (c) (c) (c)

~Argopecten ..p. (scallop) 20 0.07 4 0.27 28.00 0.13 10.09 0.05 19.01 0.03
Pectinidae (scallops) 21 0.08 (a) (a) 10.50 0.05 5.17 0.02 (a) (a) Q
Pectlnidae/Cardiidae (scallops/cockles) 138 0.50 (a) (a) 58.30 0.28 16.62 0.08 (a) (a) l:l
Plicatula gibbosa (kitten's paw) 1 0.00 1 0.07 2.10 0.01 (c) (c) (c) (c) "'t

Oatrea equestr1s (crested oyster) 29 0.10 14 0.95 12.33 0.06 (c) (c) (c) (c) 6'
Crallsostrea virginicll (eastern oyster) 103 0.37 31 2.11 137.25 0.66 30.35 0.15 16.37(f) 0.02 ;r
Ostreidae (oysters) 48 0.17 (a) (a) 16.98 0.08 7.28 0.04 (a) (a)

~Lucina nassula (woven lucina) 2 0.01 2 0.14 0.20 0.00 (c) (c) (c) (c)

card1 ta.merll £loridana (broad-ribbed cardita) 24 0.09 8 0.54 10.50 0.05 (c) (c) (c) (c)

~Tracbycard1um egmontianum (prickly cockle) 7 0.03 1 0.07 7.50 0.04 4.38 0.02 5.42 0.01
Dinocardium robustum vanhyningi (Van Byning's cockle) 137 0.49 5 0.34 368.30 1. 76 58.36 0.28 126.18 0.17
Spiaula lIolidissima sim1l1s (southern surf clam) 3 0.01 3 0.20 8.10 0.04 4.33 0.02 23.52 0.03
Polymelloda maritima (Florida marsh clam) 36 0.13 20 1. 36 3.80 0.02 3.13 0.02 13.53 0.02
Mercenaria campecbiensis (southern quahog) 116 0.42 4 0.27 646.90 3.09 79.91 0.38 224.40 0.30
Chione cancel lata (croes-barred venus) 3 0.01 3 0.20 3.60 0.02 (c) (c) (c) (c)

ADomalocardia lluberianll (pointed venue) 4 0.01 3 0.20 0.50 0.00 (c) (c) (c) (c)

Macrocall1sta n1mbosa (sunray venus) 7 0.03 5 0.34 15.80 0.08 6.83 0.03 33.30 0.04
Bivalvia (oysters, clams, etc. ) 226 0.81 (a) (a) 79.50 0.38 20.54 0.10 (a) (a)

................................... ............ ......... ........... ......... .......... ......... ......... . ........ . ........
Total Bivalvia (bivalves) 1374 4.94 139 9.44 1586.05 7.59 297.76 1.43 625.71 0.83
----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------

Mollusca (snails and bivalves) (b) (b) (a) (a) 8513.73 40.72 1556. 02 7.49 (a) (a)

..................................... ............ ......... ........... ......... .......... ......... ......... ......... .........
Total Mollusca (gnail,; and bivalves) 12456 44.82 775 52.65 19984.32 95.57 6948.21 33.42 4818.64 6.41

Desmotichia (gea urchins) 0.03 0.07 0.40 0.00 (d) (d) (d) (d)

....................................... ............ ......... ........... ......... .......... . ........ . ........ ......... .........
Total Invertebrata (animals without backbones) 13062 47.00 1021 69.36 20123.49 96.24 7401.07 35.60 5485.84 7.29
:;::;===;=;;;;;==;;;;;;;;=;;;;;;;===;== ============ ========= =========== ;======== ========== ========= ========= ========= =========

***************************************** ************ ********* *********** ********* ********** ********* ********* ********* *********

TOTAL SAMPLE (vertebrates+lnvertebrates) 27794 100.00 1472 100.00 20909.61 100.00 20788.26 100.00 75227.11 100.00
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* *********



Table B12. Faunal Analyeie, Joeelyn leland, 8LL32, Lee County, Florida, Karch 1985 Sample, Teet A-1, Level 22.

Speciee

Sigmodon bi.pidu.
Mammalia (small)

Odocoi1eu. virginianu.

Common Name

(hi lipid cotton rat)
(limall mammalll)
(white-tailed deer)

Number of
Identifiable

Fragmente

3

3

5

..
of

Total

0.02
0.02
0.04

MNI

1
(a)

1

..
of

Total

0.07
(a)

0.07

Bone/Shell
Weight

(grlUlls)

0.31
0.08

19.69

..
of

Total

0.00
0.00
0.21

Minimum
Meat Wt.

Eetimate

9.95
3.32

287. 3 0

..
of

Total

0.08
0.03
2.25

Kaximum
Meat Wt.

Eetimate

47 .00
(a)

23595.10

..
of

Total

0.06
(a)

31.77

Total Mammalia (mammalll) 11 0.09 0.14 20.08 0.21 300.57 2.36 23642.10 31.84

Parulidae
Avee (medium)

Total Avee

Serpentee
Che1ydra .erpentina
Xinoaternon epp.
Terr.pene carolina
Paeudemya lip.
Telltudinell

Total Reptilia

(warblerll)
(medium-sized birds)

(birds)

(linakell)
(enapping turtle)
(mud turtle)
(box turtle)
(cooter)
(turtlell)

(reptilee)

3

1
2

1

1

11

19

0.01
0.01

0.02

0.02
0.01
0.02
0.01
0.01
0.09

0.15

1

1
1

1

1

(a)

0.07
0.07

0.14

0.07
0.07
0.07
0.07
0.07

(a)

0.34

0.01
0.31

0.32

0.09
0.30
o.n
2.09
0.71
1.47

4.88

0.00
0.00

0.00

0.00
0.00
0.00
0.02
0.01
0.02

0.05

0.36
6.50

6.86

1.19
23.59
20.02
66.02
37.25
54.79

202.86

0.00
0.05

0.05

0.01
0.19
0.16
0.52
0.29

0.43

1.59

6.80
661.20

668.00

145.40

123.30
48.43

210-.20
2268.00

(a)

2795.33

0.01
0.89

0.90

0.20
0.17
0.07
0.28
3.05

(a)

3.76

Carcharhinug IIpp.
Daayatia IIpp.

(requiem ehark)
(litingray)

2

13
0.02
0.10

0.07
0.07

0.21
0.34

0.00
0.00

1.01
155.96

0.01 18000.00
1.22 721.61

24 .24
0.97

Total Chondrichthyell

B1op. aauru.
Brevoortia IIpp.
Clupeidae

Total Clupeidae

Bagre marinu.
Ariopaig fe1i.
Ariidae

Total Ari idae

Opganua IIpp.
Strong,y1ura epp.
Fu.cdu1ua IIpp.
Caranx hippo.
Ch1orogcombrug chryauru.
Carangidae
Orthopri.ti. cbrysoptera
pomadallyidae/sparidae
Arcbo.argug probatocepha1ua
Lagodon rhomboide.
Sparidae

Total Sparidae

Bairdie11a chrygoura
CyrJoiJcion IIpp.
LeioiJtomug zantburug
SciaeDops oce1latus

(cartilaginoull fiehell)

(ladyf1sh)

(menhaden)

(herringa)

(herringll)

(gafftopllail catfillh)
(hardhead catfish)

(Ilea catfiebell)

(Ilea catfillhee)

(toadf1sh)

(needlefiah)
(killifish)

(crevalle jack)
(Atlantic bumper)
( jacks)

(pigf1sh)

(gruntll/porgiee)
(eheepllhead)
(pinf1sh)

(porgiell)

(porgies)

(eilver perch)
(eeatrout)
(spot)

(red drum)

15

15
17

166

183

6

213
123

342

9

12
6

2

1

4

102
37
91

151
21

263

35
16
10

4

0.12

0.12 1
0.13 4

1. 31 (a)

loU

0.05 1
1. 68 21
0.97 (a)

2.69 22

0.07 2
0.09 1
0.05 3
0.02 1
0.01 1
0.03 (a)

0.80 64
0.29 26
0.72 3

1.19 70
0.17 9

2.07 82

0.28 10
0.13 7
0.08 9
0.03 3

0.14

0.07
0.27

(a)

0.27

0.07
1.43

(a)

1. 50

0.14
0.07
0.20
0.07
0.07

(a)

4.37
1. 77
0.20
4.77
0.61

5.59

0.68
0.48
0.61
0.20

0.55

0.18
0.18
0.90

1.08

0.41
11.68
4.42

16.51

1.13
0.14
0.07
0.14
0.02
0.48
0.77
0.25
5.11
1.08
0.13

6.32

0.61
4. 02
0.09
0.97

0.01

0.00
0.00
0.01

0.01

0.00
0.12
0.05

0.18

0.01
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.05
0.01
0.00

0.07

0.01
0.04
0.00
0.01

156.97

4.72
4.72

20.04

24.76

9.89
200.64

83.78

294 .31

24 .59
3.76
1. 99

3.76
0.65

11.39
17.42

6.34
95.U
23.61
3.52

122.57

14 .13
76 .93

2.53
21.44

1.23

0.04

0.04

0.16

0.19

0.08
1.57
0.66

2.31

0.19

0.03
0.02
0.03
0.01
0.09
0.14
0.05
0.75
0.19
0.03

0.96

0.11
0.60
0.02
0.17

18721.61

172.17

367.16
(a)

367.16

578.30
4197.90

(a)

4776.20

434.93
38.88

101.22
2282.00

38.02
(a)

2329.30
1168.86
1601.01
2429.57

270.16

4300.74

273.80
27U.14

215.62
768.00

25.21

0.23
0.49

(a)

0.49

0.78
5.65

(a)

6.43

0.59
0.05
0.14
3.07
0.05

(a)

3.14
1.57
2.16
3.27
0.36

5.79

0.37
3.70
0.29
1.03



Total Sciaenidae

Mugil spp.
Paralicbtbys spp.
Spboeroides spp.
cbilomycterus scboepfi
Osteichthyes

Total Osteichthyes

Vertebrata (predominantly fish)

Total Vertebrata

Balanus spp.
Callinectes spp.
Menippe mercenaria
Decapoda

Total Crustacea

Truncatella pulcbella
spiroglypbus irregularis
Modulus modulus
Ceritbium atratum
Tripbora sp.
Crepidula fornicata
crepidula convexa
Crepidula plana
crepidula spp.
Strombus alatus
Polinices duplicatus
Urosalpinx perrugata
Anacbis lafresnayi
Melongena corona
Busycon contrarium
Busycon spiratum pyruloides

Total Melongenidae

Nassari us vibex
Fasciolaria lilium bunteria
Fasciolaria tulipa
Fasciolaria spp.
Pleuroploca gigantea

Total Fasciolariidae

Marginella spp.
Conus jaspideus
Bulla striata
Gastropoda (medium marine)

Total Marine Gastropoda

Euglandina rosea
Polygyra spp.

Total Terrestrial Gastropoda

(drums)

(mullet)
( flounder)
Ipuffer fish)
(striped burrfish)
(bony fishes)

Ibony fishes)

(backboned animals)

(backboned animals)

(barnacle)
(blue crabs, Gulf crab, etc.)
(stone crab)
(crabs)

(aquatic arthropods)

(beautiful truncatella)
(irregular worm-shell)
(Atlantic modulus)
(Florida cerith)
(triphora)
(Atlantic slipper-shell)
(convex slipper-shell)
(eastern white slipper-shell)
(slipper-shell)
(Florida fighting conch)
(shark eye)
(Gulf oyster drill)

(well-ribbed dove-shell)
(common crown conch)
(lightning whelk)
(Say's pear whelk)

(crown conchs)

(common eastern nassa)
(banded tulip)
(true tulip)
(tulip shell)
(Florida horse conch)

(tulip shells)

(marginella)
(jasper cone)
(common Atlantic bubble)
(medium-sized marine snails)

(marine snails)

(rosy euglandina)
Ipolygyra)

(terrestrial snails)

65

2

3

2

11
5435

6494

Ib)

6541

151
29

4

10

190

7

58
7

35
1

4

4

4

2

2

4

6

3

647
649
338

1634

2

141
33

187
5

366

7

1

1

1386

3534

1

32

33

0.51

0.02
0.02
0.02
0.09

42.81

51.15

(b)

51. 52

1. 19
0.23
0.00
0.08

1. 50

0.06
0.46
0.06
0.28
0.01
0.03
0.03
0.03
0.02

0.02
0.03
0.05
0.02

5.10
5.11
2.66

12.87

0.02
1.11
0.26
1. 47
0.04

2.88

0.06
0.01
0.01

10.92

27.83

0.01
0.25

0.26

29

1

1

2

6

la)

246

(a)

257

74
4

1

(a)

79

7
1

7

30
1

4

4

4

2

1

4
6

3

330
201
134

665

2
31
15
72

2

120

7

1
1

(a)

870

1

20

21

1. 98

0.07
0.07
0.14
0.41

(a)

16.78

(a)

17.53

5.05
0.27
0.07

(a)

5.39

0.48
0.07
0.48
2.05
0.07
0.27
0.27
0.27
0.14
0.07
0.27
0.41

0.20
22.51
13.71

9.14

45.36

0.14
2.11
1. 02
4.91
0.14

8.19

0.48
0.07
0.07

(a)

59.35

0.07
1. 36

1. 43

5.69

0.33
0.17
0.11
2.18

48.39

83.96

459.33

569.12

16.71
4. 6 0

1. 65
1.10

24. 06

0.20
44.80
1. 40
2.80
0.05
7.43
1. 2 6

0.27
0.12
1.20

11.55
2.30

0.32
551.50

1405.38
330.09

2286. 97

0.30
87.30
64.10
92.00

167.25

410.65

0.57
0.05
0.05

317.50

3089.79

3.04
0.43

3.47

0.06

0.00
0.00
0.00
0.02
0.51

0.89

4.87

6. 03

0.18
0.05
0.02
0.01

0.26

0.00
0.47
0.01
0.03
0.00
0.08
0.01

0.00
0.00
0.01
0.12
0.02
0.00
5.85

14.90
3.50

24.25

0.00
0.93
0.68
0.98
1. 77

4.35

0.01
0.00
0.00
3.37

32.76

0.03
0.00

0.04

115.03

8.13

4.48
3.03

44 .39
719.85

1411.17

7885.12

9963.55

(e)

34.16
14.73
10.57

59.46

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

.25
9.06

(e)

(e)

97.09
724.08
141.23

962.40

(e)

58.42
111.01

43.71
69.42

282.56

(e)

(e)

(e)

136.28

1390.55

(e)

(e)

0.00

0.90

0.06
0.04
0.02
0.35
5.65

11. 07

61. 84

78.14

(e)

0.27
0.12
0.08

0.47

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

0.00
0.07

(e)

(e)

0.76
5.68
1.11

7.55

(e)

0.46
0.87
0.34

0.54

2.22

(e)

(e)

(e)

1. 07

10.91

(e)

(e)

0.00

4001.56

556.50
383.86
135.40

1086.30
(a)

22173.10

(a)

68000.14

(e)

333.60
83.40

(a)

417.00

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

6.90
2.77 (f)

(e)

(e)

628.25
784.26

1579.86

2992.37

(e)

51.811f)
1436.10
246.55
357.22

2091.68

(e)

(e)

(e)

(a)

5093.72

(e)

(e)

0.00

5.39

0.75
0.52
0.18
1.46

(a)

29.86

(a)

91.57

(e)

0.45
0.11

(a)

0.56

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

0.01
0.00

(e)

(e)

0.85
1. 06
2.13

4.03

(e)

0.07
1.93
0.33
0.48

2.82

(e)

(e)

(e)

(a)

6.86

(e)

(e)

0.00



----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Nuculana acuta (pointed nut clam) 2 0.02 1 0.07 0.01 0.00 (c) (c) (c) (c)

Anadara transversa (transverse arkl 10 0.08 6 0.41 6.42 0.07 3.70 0.03 7.72 0.01
Not!Jtia ponderosa (ponderous ark) 2 0.02 1 0.07 15.05 0.16 6.61 0.05 36. 62 0.05
Geukensia demissa granosissima (Atlantic ribbed mussel) 42 0.33 8 0.55 5.82 0.06 2.49 0.02 17.2 0.02
Plnnidae (pen shells) 192 1. 51 1 0.07 34.41 0.36 11. 61 0.09 23.73 0.03
Argopecten spp. (scallop) 48 0.38 5 0.34 29.57 0.31 10.46 0.08 36.40 0.05
Pectinidae/Cardildae (scallops/cockles) 227 1. 79 (a) (a) 60.16 0.64 16.98 0.13 (a) (a)

Plicatula gibbosa (kitten's paw) 3 0.02 2 0.14 1. 03 0.01 (c) (c) (c) (c)

Ostrea equestris (crested oyster) 43 0.34 28 1. 91 18.90 0.20 (c) (c) (c) (c)

Crassostrea virginica (eastern oyster) 430 3.39 126 8.59 1161.30 12.31 158.25 1.24 100.67(f) 0.14
Ostreldae (oysters) 643 5.06 (a) (a) 277.90 2.95 32.55 0.26 (a) (a)

Cardi tamera floridana (broad-ribbed cardita) 6 0.05 3 0.20 2.75 0.03 (cl (c) (c) (c)

Trachycardium spp. (cockle) 2 0.02 1 0.07 0.47 o.00 0.63 0.00 3.85 0.01
Dlnocardlum robustum vanhyrJlngl (Van Hyning's cockle) 5 0.04 1 0.07 13.40 0.14 6.11 0.05 33.86 0.05

Splsula solldissima simllis (southern surf clam) 454 3.58 24 1. 64 431.93 4.58 65.06 0.51 258.82 0.35
Donaz variabllls (coquina) 1 0.01 1 0.07 0.12 0.00 (c) (c) (c) (c)

Polymesoda mari tima (Florida marsh clam) 21 0.17 16 1. 09 3.58 0.04 2.98 0.02 25.27 0.03
Jlt!Jrcenarla campecbiensls (southern quahog) 138 1. 09 3 0.20 1329.65 14 .10 148.13 1.16 95.19(f) 0.13

chione cancel lata (cross-barred venus) 10 0.08 5 0.34 6.88 0.07 (c) (c) (c) (c)

Jlacrocallista nimbosa (sunray venus) 80 0.63 4 0.27 92.10 0.98 22.70 0.18 110.50 0.15
................................... . ........... ......... ........... ......... .......... ......... ......... ......... .........
Total Bivalvia (bivalves) 2359 18.58 236 16.10 3491.45 37.02 488.26 3.83 749.83 1. 0 1

----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Mollusca (snal1s and bivalves) (b) (b) (a) (a) 2241.99 23.77 848.48 6.65 (a) (a)

..................................... ............ ......... ........... ......... .......... ......... ......... . ........ .........
Total Mollusca (snails and bivalves) 5926 46.67 1127 76.88 8826.70 93.58 2727.29 21.39 5843 .55 7.87

Desmotichia (sea urchins) 34 0.27 0.07 0.45 0.00 (d) (d) (d) (d)

Scutellida (sand dollars) 2 0.02 0.07 0.28 0.00 (c) (c) (c) (c)

Madreporaria (hard corals) 4 0.03 0.07 11.81 0.13 (c) (c) (c) (c)

....................................... ............ ......... ........... ......... .......... ......... ......... ......... . ........
Total Invertebrata (animals without backbones) 6156 48.48 1209 82.47 8863.30 93.97 2786.75 21. 86 6260.55 8.43

;====================================== ============ :::;:;::::====== =:::==:;:==:;::;:== :;:=====:;:== :;::;:=======:;: =:;::;:=:;::;:=== ========= :;::;::;::;:=:;::;::;:= :::;:::;::;===:;::;::;:
•......•...•.......•......•.•..•.•••••.•• .....•...... ......... ••.••.•.... ..•..•... .....••••. •..•..... ...•...•• ......... .........
TOTAL SAMPLE (vertebrates+invertebrates) 12697 100.00 14 66 100.00 9432.42 100.00 12750.30 100.00 74260.69 100.00•••.•...•................................ .•......•... •........ ........... ...•...•. ••••••• * •• ......... ......... ......... .........



Table B13. Faunal Analysis, Josslyn Island, BLL32, Lee County, Florida, May 19B5 Sample, Test A-l, Level 32.

0.09 0.00

0.09 0.00

0.83

0.45

0.45

4.20

4. 2 0

0.83

%

of
Total

43.72

43.72

241.50

241. 50

44'.83

Maximum
Meat Wt.

Estimate

449.83

2268.00

2268.00

23595.10

235'5.10

%

of
Total

1.51

2.2' 0.02

2.29 0.02

163.'4 1.51

200.51 1.84

381..0 3.51

381.'0 3.51

200.51 1.84

Minimum
Meat Wt.

Estimate

163.'4

%

of
Total

0.09

0.93 0.01

0.93 0.01

9.85 0.09

17.00 0.16

17.00 0.16

Bone/Shell
Weight

(grams)

9.85

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

%

of
Total

MN1

0.01

0.15

0.00

0.15

0.00

0.01

0.00

0.00

%

of
Total

33

33

Number of
Identifiable

Fragments

(birds)

(mammals)

(stingray)

(cooter)

(white-tailed deer)

(cartilaginous fishes)

(reptiles)

Common Name

(medium-&Iized birds)

Pseudemys sp.

Odoaoileus virginianus

Dasyatis spp.

Aves (medium)

Total Reptilia

Total Chondrichthyes

Total Aves

Total Mammalia

Species

Lepisosteus sp.
Elops saurus
Brevoortia spp.
Clupeidae

(gar)
( ladyfish)

(menhaden)

(herrings)

1

2

23
879

0.00
0.01
0.11
4.07

1

1

6

12

0.07
0.07
0.40
0.80

0.11
0.03
0.25
3.71

0.00
0.00
0.00
0.03

3.03

0.'4
6.34

71.58

0.03
0.01
0.06
0.66

957.13
121.30
742.80

1485.60

1. 77
0.22
1.38
2.75

Total Clupeidae (herrings) 902 4.18 18 1. 20 3.96 0.04 77 .92 0.72 2228.40 4.13

Ariopsis felis
Ariidae

(sea catfish)
(sea catfishes)

76
111

0.35
0.51

11
(a)

0.74
(a)

5.40
3.30

0.05
0.03

100.30
64.43

0.'2
0.59

2198.'0
(a)

4. 07
(a)

Total Ariidae (sea catfishes) 187 0.87 11 0.74 8.70 0.08 164.73 1.51 21.8 .• 0 4.07

Opsanus spp.
Strongylura spp.
Fundulus spp.
Lutjanus spp.
Euainostomus spp.
Ortbopristis cbrysoptera
Pomadasyidae/Sparidae
Lagodon rbomboides
Arabosargus probatocepbalus
Sparidae

(toadfish)

(needlefish)
(killifish)

(snapper)
(mojarra/silver jenny)
(pigfish)

(grunts/porgies)
(pinfish)

(sheepshead)
(porgies)

30
44
23

1

5

93
35

271

59
40

0.14
0.20
0.11
0.00
0.02
0.43
0.16
1. 26
0.27
0.19

7

1

9

1

4

71
35

147
2

8

0.47
0.07
0.60
0.07
0.27
4. 75
2.34
9.84
0.13
0.54

1. 66

1.44

0.43
0.01
0.03
0.94
0.22
2.17
3.36
0.40

0.02
0.01
0.00
0.00
0.00
0.01
0.00
0.02
0.03
0.00

34.74
30.58
10.24

0.35
0.94

20.84
5.65

44 .20
65.48
9.67

0.32
0.28

0.0'
0.00
0.01
0.1'
0.05
0.41

0.60

D.O'

1125.97
77.33

303.66
42.62
44 .42

2009.33

774 .13
3136.86
1862.80

78.52

2.0'
0.14
0.56
0.08
0.08
3.72
1.43
5.81
3.45
0.15

Total Sparidae (porgies) 370 1. 71 157 10.51 5.93 0.06 11'.35 1.10 5078.18 •. 41

Bairdiella cbrysoura
cynoscion spp.
Leiostomus xantbuIUs
Sciaenops oaellatus
Sciaenidae

(silver perch)
(seat rout)

(spot)
(red drum)
(drums)

120
16
12
11

3

0.56
0.07
0.06
0.05
0.01

35
11

12
3

(a)

2.34
0.74
0.80
0.20

(a)

3. 6 6

3.07
0.08
4.52
0.10

0.03
0.03
0.00
0.04
0.00

70.71

60.38
2.28

85.48
2.78

0.65
0.56
0.02
0.79
0.03

133'.43
40'6.03

260.84
768.00

(a)

2.48
7.5'
0.48
1. 42

(a)

Total Sciaenidae (drums) 162 0.75 61 4. 08 11.43 0.75 221. 63 2.04 6464.30 11. .8

Paraliahthys spp.
Spboeroides sp.
Cbilomycterus scboepfi
Osteichthyes

( flounder)
(puffer fish)

(striped burrfish)
(bony fishes)

5

1

3

12026

0.02
0.00
0.01

55.72

1

1

1

(a)

0.02
0.07
0.07

(a)

0.29

0.03
0.41

89.32

0.00

0.00
0.00
0.83

7.24

0.94
'.89

1248.78

0.07
0.01

D.O'
11.48

368.20
46.60

181.05
(a)

0.68
0.09
0.34

(a)



Total osteichthyes (bony fishes)

Vertebrata (predominantly fish) (backboned animals)

13890 64.35 380 25.44 124.94 1.16 1957.79 18.00 22021.52

(h) (hl (al (a) 251.41 2.34 4014.33 36.91 (al

40.80

(a)

Total Vertebrata (backboned animals) 13928 64.53 384 25.70 404.22 3.76 6720.76 61.79 48575.95 90.01

Balanus spp.
Callinectes spp.
Menippe mercenaria
Decapoda

Total Crustacea

Spiroglypbus irregularis
Modulus modulus
Ceritbium atratum
Crepidula fornicata
Crepidula
Crepidula aculeata
Crepidula plana
Crepidula spp.
Polinices duplicatuB
Pbyllonotus pomum
Urosalpinz perrugata
ADacbis lafresnayi
Melongena corona
BUSycoD contrarium
Busycon spira tum pyruloides

Total Melongenidae

(barnacle)
(blue crabs, Gulf crab, etc.)
(stone crab)
(crabs)

(aquatic arthropods)

(irregular worm-shell)
(Atlantic modulus)
(Florida cerith)
(Atlantic slipper-shell)
(convex elipper-shell)
(thorny elipper-ehell)
(eastern white slipper-ahell)
(slipper-shell)
(shark eye)
(apple murex)
(Gulf oyeter drill)
(well-ribbed dove-shell)
(common crown conch)
(lightning whelk)
(Say's pear whelk)

(crown conchs)

7

8

3

35

53

5
75
28

4

8

1
3

9

2

4

29
3

746
403
362

1511

0.03
0.04
0.01
0.16

0.25

0.02
0.35
0.13
0.02
0.04
0.00
0.01
0.04
0.01
0.02
0.13
0.01
3.46
1.87
1. 68

7.00

4

2

1
(a)

1
73
28

4

8

1
3

9

2

2

26
3

196
66

118

380

0.27
0.13
0.07

(a)

0.47

0.07
4.89
1.87
0.27
0.54
0.07
0.20
0.60
0.13
0.13
1.74
0.20

13.12
4.42
7.90

25.44

0.98
2.92
2.43
4.73

11.06

1.91
12.93
3.93
2.85
0.69
0.75
0.33
0.51
3.53

43.00
6.45
0.35

875.50
996.30
905.50

2777.30

0.01
0.03
0.02
0.04

0.10

0.02
0.12
0.04
0.03
0.01
0.01
0.00
0.00
0.03
0.40
0.06
0.00
8.15
9.27
8.43

25.85

(cl
23.53
20.24
34.95

78.72

(c)

(c)

(c)

(c)

(cl
(cl
(cl
(c)

4.73
21.74

(c)

(cl
145.83
471.80
356.66

974.29

(cl
0.22
0.19
0.32

0.72

(c)

(c)

(c)

(c)

(cl
(c)

(c)

(c)

0.04
0.20

(c)

(cl
1.34
4.34
3.28

8.96

(cl
166.80

83. 4 0
(al

250.20

(c)

(c)

(c)

(c)

(cl
(cl
(cl
(cl

34.80
32.80

(c)

(cl
404.09
394.55

1375.02

2173.66

(cl
0.31
0.15

(a)

0.46

(cl
(cl
(cl
(cl
(c)

(c)

(c)
(c)

0.06
0.06

(cl
(c)

0.75
0.73
2.55

4.03

Nassarius vibez
Fasciolaria lilium bunteria
Fasciolaria tulipa
Fasciolaria spp.
Pleuroploca gigaDtea

Total Faaciolariidae

Marginell. spp.
Conus jaspideus
Gastropoda (medium marine)

Total Marine Gastropoda

Noetia ponderosa
Geukensia demissa granosissima
Mytilidae
Pinnidae
Argopecten spp.
Pectinidae/Cardiidae
Plicatula gibbosa
ADomi a simplex
Ostrea equestris
Crasaostrea virginica
Ostreidae
LuciDa .oassula
Carditamera £lorida.oa
Tracbycardium egmo.otianum
Tracbycardium spp.

(common eastern nassa)
(banded tulip)
(true tulip)
(tulip shell)
(Florida horee conch)

(tulip shells l

(marginella)
(jasper cone)
(medium-sized marine enails)

(marine snaile)

(ponderous ark)
(Atlantic ribbed mussel)
(mussele)
(pen ehells)
(scallop)
(scallops/cockles)
(kitten'a paw)
(common jingle shell)
(created oyster)
(eastern oyster)
(oystera)
(woven luclna)
(broad-rlbbed cardita)
(prickly cockle)
(cockle)

17
569

99

198
3

869

14
2

1802

4386

2

32

3

21
877

1748
2

8

41

105
211

5

74
4

1

0.08 17
2.64 122
0.46 19
0.92 80
0.01 1

4.03 222

0.06 14
0.01 2
8.35 (a)

20.32 795

0.01 2
0.15 3
0.01 (al
0.10 1
4.06 179
8.10 (a)

0.01 2

0.04 2

0.19 25
0.49 31

0.98 (a)

0.02 3
0.34 29
0.02 1
0.00 1

1.14
8.17
1.27
5.35
0.07

14.86

0.94
0.13

(a)

53.21

0.13
0.20

(a)

0.07
11.98

(al
0.13
0.13
1. 67
2.07

(al
0.20
1. 94
0.07
0.07

2.85
616.00
410.80
113.50

4.10

1144 .40

1.51
0.30

378.49

4382.08

31.15
4.40
0.83
3.00

2126.19
655.76

1.53
1. 72
7.00

183.10
68.90
0.45

24.89
6.70
0.20

0.03
5.73

3.82
1.06
0.04

10.65

0.01
0.00
3.52

40.78

0.29
0.04
0.01
0.03

19.79
6.10
0.01
0.02
0.07
1. 70

0.64
0.00
0.23
0.06
0.00

(c)

822.93
521. 4 0

83.34
0.99

1428.66

(cl
(c)

160.14

2589.56

10.85
1. 9 9

0.53
2.20

192.69
86.46

(c)

(c)

(c)

40.12
15.57

(c)

(c)

3.81
0.35

(c)

7.57
4. 79
0.77
0.01

13 .13

(cl
(cl

1.47

23.81

0.10
0.02
0.00
0.02
1. 77

0.79
(c)

(c)

(c)

0.37
0.14

(c)

(c)

0.04
0.00

(c)

309.55(£)
668.80
192.03
20.83

1191. 21

(cl
(cl
(al

3432.47

17.78
6.45

(a)

23.73

1413.53
(al
(c)

(c)

(c)

15.13(£l
(a)

(c)

(c)

4.80
5.42

(cl
0.57
1.24
0.36
0.04

2.21

(c)

(c)

(a)

6.36

0.03
0.01

(al
0.04
2.62

(a)

(cl
(cl
(cl

0.03

(al
(cl
(cl

0.01
0.01



Polymesoda maritima (Florida marsh clam) 21 0.10 15 1. 00 2.45 0.02 2.17 0.02 8.69 0.02 N
HerceDaria ca.mpecbiensis (southern quahog) 21 0.10 2 0.13 678.35 6.31 83.22 0.77 207.60 0.38 C
Cbione cancellata (cross-barred venus) 2 0.01 2 0.13 6.80 0.06 (c) (c) (c) (c) C

l:l
Anomalocardia auberiana (pointed venus) 12 0.06 6 0.40 2.22 0.02 (c) (c) (c) (c) riSpisula solidlsslma slml1ls (southern surf clam) 1 0.00 1 0.07 0.18 0.00 0.32 0.00 8.33 0.02 ;:r<
Veneridae (venus clams) 1 0.00 1 0.07 0.04 0.00 (c) (c) (c) (c) l:l
Bivalvia (bivalves) 22 0.10 (a) (a) 16. 0 6 0.15 6.91 0.06 (a) (a)

l\)
C

................................... ............ ......... ........... ......... .......... . ........ ......... ......... . ........ -Total Bivalvia (oysters, clams, etc. ) 3214 14.• 89 306 20.48 3821.92 35.57 447.19 4.11 1711. 46 3.17 ~----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Mollusca (snails and bivalves) (b) (b) (a) (a) 2123.43 19.76 1040.53 9.57 (a) (a) ..s;.

..................................... ............ ......... . .... _..... ......... .......... ......... ......... ......... .........
&1Total Mollusca (snalls and bivalves) 7600 35.21 1101 73.69 10327.43 96 .12 4077.28 37.49 5143.93 9.53
l:l
"'t

Scutelllda (sand dollars) 1 0.00 0.07 0.60 0.01 (c) (c) (c) (c) -CMadreporarla (hard corals) 2 0.01 0.07 1.05 0.01 (c) (c) (c) (c)

~....................................... ............ ......... ........... . ........ . ......... ......... ......... ......... . ........
Total Invertebrata (animals without backbones) 7656 35.47 1110 74.30 10340.14 96.24 4156.00 38.21 5394.13 9.99

~======================================= ============ ========= =========== ========= ========== ========= ========= ========= =========
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* ********- a..
TOTAL SAMPLE (vertebrates+invertebrates) 21584 100.00 1494 100.00 10744.36 100.00 10876.76 100.00 53970.08 100.00 C
**._************************************* *******-**** ********* *********** ********* *--------- ---*-_._- *----*-_. *-_._***- ------"'*'" "'t



Table B14. Faunal Analysis, Buck Key Shell Hidden, 8LL722, Lee County, Florida, Karch 1986 Sample, Test B-2, LevelS.

Speciea Common Name

NUmber of
Identifiable

Fragment a

%

of
Total

MNI
%

of
Total

Bone/Shell
Weight

(grams)

%

of
Total

Minimum
Heat Wt.

Estimate

%

of
Total

Maximum
Heat Wt.

Estimate

%

of
Total

OdocoileuAiI virgiDiaDu9
Mammalia (large)

Total Mammalia

(white-tailed deer)
(large JDaJlllDals)

(maJlllDals)

0.01
0.02

0.03

1

(ll)

0.15
(ll)

0.15

25.98
1. 79

27.77

0.29
0.02

0.31

1842.55
126.95

1969.50

7.75 23595.10
0.53 (ll)

8.28 23595.10

26.50
(a)

26.50

Testudines

Total Reptilia

CarcbarbiDUAiI acroDotu8
RbizoprioDodoD terraeDovae
Carcharhinidae
Spbyrna tiburo
Sphyrnidae
Lamni forme.

Total Lamniformea

Rajiformes
Chondrichthyes

Total Chondrichthyes

(turtles)

(reptilelll)

(blacknolle IIhark)
(Atlantic llharpnolle llhark)
(requiem IIharkll)
(bonnethead shark)
(hammerhead sharks)
(sharka)

(aharks)

(skates, rayll, etc.)
(cartilaginous fishes)

(cartilaginous fishes)

1

17
13
20
15
79

145

23
10

178

0.01

0.01

0.01
0.10
0.08
0.12
0.09
0.46

0.84

0.13

0.06

1. 03

1

2
(ll)

1
(a)

(ll)

1

(ll)

0.15

0.15

0.15
0.29

(a)

0.15
(a)

(a)

0.58

0.15
(a)

0.73

0.34

0.34

0.70
6. 07
3.80
3.96
0.14
4.32

18.99

0.32
0.22

19.53

0.00

0.00

0.01
0.07
0.04
0.04

0.00
0.05

0.21

0.00
0.00

0.22

20.61

20.61

29.76
1105.99
161.54
207.67

7.45
190.38

1702.79

12.64
(d)

1715.43

0.09

0.09

0.13
4.65
0.68
0.87
0.03
0.80

7.16

0.05
(d)

7.21

631. 31

631.31

639.67
2573.06

(ll)

807.93
(a)

(ll)

4020.66

256.26
(ll)

4276.92

0.71

0.71

0.72
2.89

(a)

0.91
(ll)

(ll)

4.51

0.29
(a)

4.80

ElopAil 8auruAil
Brevoortia app.
Clupeidae
Bagre marinus
Ar! opsi II Eell s

Ariidae

Total Ariidae

0p8anu8 app.
Strongylura IIpp.
Ogcocephalidae
CentropomU8 IIpp.
Jlycteroperca IIpp.
CaraD% bippoAil

Cbloro8combrus Cb~9UruAil

Carangidae

Total Carangidae

LutjanuAiI griseus
Lutjanidae
Ortboprlstis cb~goptera

Pomadaayidae
Pomadasyidae/Sparidae
ArcboAilargu9 probatocepbalu8
LagodoD rbomboides

Sparidae

Total Sparidae

Sparidae/Sciaenidae

(ladyf1sh)
(menhaden)
(herringa)
(gafftopaail catfish)
(hardhead catfish)
(sea catfisheg)

(Ilea catfishea)

(tolld fish)
(needle fish)

(bat fillihes)
(snook)
(grouper/gag)
(crevalle jack)
(Atlantic bumper)
(jllcks)

(jacks)

(gray snapper)
(snappera)
(pigfhh)
(gruntlll)
(gruntlll/porgies)
(Bheepshead)
(pinfish)
(porgies)

(porgies)

(porgies/ drums)

12
11

251
14

1392
1397

2803

53
2

68
5

5

10
17

7

6

2

33
3

10
363
110

25

498

406

0.07 4
0.06 3
1. 45 2
0.08 3
8.05 53
8.08 (ll)

16.21 56

0.31 6
0.01 1
0.39 1
0.03 1
0.03 2
0.06 2
0.10 6
0.04 (ll)

0.20 8

0.03 2
0.01 1
0.19 5
0.02 3
0.06 (a)

2.10 16
0.64 40
0.14 (ll)

2.88 56

2.35 (a)

0.58
0.44
0.29
0.44
7.71

(ll)

8.15

0.87
0.00
0.15
0.15

0.29
0.29
0.87

(a)

1.16

0.29
0.15
0.73
0.44

(a)

2.33
5.82

(a)

8.15

(a)

0.21
0.10
1.07
1.57

103.47
54.32

159.36

4.46

0.17
0.55

11. 78
0.35
1.29
0.44
0.29

2.02

0.32
0.03
0.76
0.04
0.23

59.95

1.67
0.47

62.09

9.84

0.00
0.00
0.01
0.02
1.17
0.61

1.80

0.05
0.00
0.01
0.13

0.00
0.01
0.00
0.00

0.02

0.00
0.00
0.01
0.00
0.00
0.68
0.02
0.01

0.70

0.11

5.37
2.75

23.25
32.83

1423.42
797.00

2253.25

84. 02
4.44

12.77
201.39

8.50
27.51
10.45
7.18

45.14

7.85
0.93

17.09
1.21
5.83

870.98
34.71

11. 0 9

916.78

171.28

0.02
0.01
0.10
0.14
5.98
3.35

0.35
0.02
0.05
0.85
0.04
0.12
0.04
0.03

0.19

0.03
0.00
0.07
0.01
0.02
3.66
0.15
0.05

3.85

0.72

785.48
91.33
60.89

2050.90
10594.70

(ll)

12645.60

603.98
378.94
179.50

5652.77
283.40

3940.34
82.78

(a)

4023.12

33.74
22.7

269.09
145.47

(ll)

6333.81
1469.35

(a)

7803.16

(a)

0.88
0.10
0.07
2.30

11. 90
(a)

14 .20

0.68
0.00
0.20
6.35
0.32
4.42
0.09

(a)

4.52

0.04
0.00
0.30
0.16

(a)

7.11
1. 65

(a)

8.76

(a)



Bairdiella abrysoura (silver perch) 84 0.49 16 2.33 2.92 0.03 57.39 0.24 786.47 0.88
cynoscdon arenarius (sand seatrout) 4 0.02 3 0.44 0.97 0.01 21.29 0.09 248.72 0.28 N

Ccynoscdon nebulosus (spotted seat rout ) 10 0.06 6 0.87 5.73 0.06 105.28 0.44 5677.80 6.38 C
Cynosaion spp. (seatrout) 12 0.07 3 0.44 1. 9 0 0.02 38.98 0.16 654.40 o.73 l::l
Leiostomus xantburus (spot) 2 0.01 2 0.29 0.03 0.00 0.93 0.00 127.50 0.14 ~
Nentiairrbus spp. (whiting) 1 0.01 1 0.15 0.09 0.00 2.51 0.01 239.30 0.27 ;:r<

l::l
Pogonias aromis (black drum) 3 0.02 2 0.29 0.71 0.01 16.07 0.07 1187.00 1.33 (\)

Sciaenops ocellatus (red drum) 20 0.12 5 0.73 9.03 0.10 158.53 0.67 1577.00 1. 77 C-Sciaenidae (drums) 4 0.02 (a) (a) 0.44 0.00 10.45 0.04 la) (a)

~................................. ............ ......... ........... ......... . ......... ......... . ........ ......... . ........
Total Sciaenidae (drums) 140 0.81 38 5.53 21.82 0.25 411. 4 3 1. 73 10498.19 11. 7 9

~................................. ............ ......... ........... ......... .......... ......... ......... ......... . ........
Cbaetodipterus faber I spadefish) 1 0.01 1 0.15 0.01 0.00 0.35 0.00 19.60 0.02 Q
Nugil spp. Imullet I 99 0.57 10 1. 46 12.51 0.14 212.58 0.89 8278.38 9.30 l::l
Sphyraenidae (barracudas) 7 0.04 1 0.15 0.04 0.00 1.21 0.01 3884.71 4.36 ...-Prionotus spp. (sea robin) 1 0.01 1 0.15 0.04 0.00 1.21 0.01 107. 79 0.12 C
Paraliabtbys spp. (flounder) 2 0.01 1 0.15 0.12 0.00 3.25 0.01 531. 94 0.60 ftBothidae (left-handed flatfishes) 6 0.03 (a) la) 0.56 0.01 12.98 0.05 (a) la)

~Ostraciidae (trunkfishes) 38 0.22 1 0.15 0.64 0.01 14.64 0.06 71.52 0.08
Spboeroides spengleri (bandtail puffer) 1 0.15 1 0.15 0.15 0.00 3.97 0.02 71. 3 0 0.08 ti-Cbilomyaterus saboepfi ( striped burrfiah) 31 0.18 12 1. 75 8.92 0.10 156.79 0.66 923.88 1.04

C
Diodontidae (burr and porcupine fishes) 229 1. 32 (a) la) 2.64 0.03 52.42 0.22 la) (a) ...
osteichthyes (bony fishes) 6936 40.10 (a) la) 85.99 0.97 1205.04 5.07 la) (a)

................................... ............ ......... ........... ......... .......... ......... . ........ . ........ .........
Total Osteichthyes (bony fishes) 11681 67.54 213 31. 00 386.61 4.36 5832.35 24.52 56581.00 63.54
----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------

Vertebrata (predominantly fish) (backboned animals) (b) Ib) (a) (a) 1099.22 12.41 11939.23 50.20 la) (a)

..................................... ............ ......... ........... . ........ .......... . ........ . ........ ......... .........
Total Vertebrata (animals with backbones) 11865 68.60 220 32.02 1533.47 17.31 21477.12 90.30 85084.33 95.54
===================================== ============ ========= =========== ========= ========== ========= ========= ========= =========

Balanus spp. (barnacle) 109 0.63 64 9.32 11.38 0.13 (c) (c) Ie) Ie)

Nenippe mercenaria ( stone crab) 1327 7.67 25 3.64 300.06 3.39 1050.29 4.42 2085.00 2.34
.................................... ............ ......... . .......... ........................................ ......... . ........
Total Crustacea (aquatic arthropods) 1436 8.30 89 12.95 311. 44 3.52 1050.29 4.42 2085.00 2.34
------------------------------------ ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------

Turritelidae/Vermetidae (worm-shell) 1 0.01 1 0.15 3.19 0.04 (c) (c) Ie) (c)

Modulus modulus (Atlantic modulus) 5 0.03 5 0.73 0.85 0.01 (c) Ie) Ie) (c)

Ceritbium muscarum (fly-specked cerith) 4 0.02 4 0.58 0.33 0.00 (c) Ie) Ie) (e)

Ceritbium lutosum (dwarf cerith) 22 0.13 22 3.20 2.22 0.03 Ie) Ie) Ie) (e)

Crepidula aculeata (spiny slipper-shell) 23 0.13 23 3.35 3.95 0.04 Ie) Ie) (c) Ie)

Crepidula spp. ( slipper-shell) 38 0.22 38 5.53 20.29 0.23 Ie) Ie) Ie) Ie)

Strombus alatus (Florida fighting conch) 138 0.80 52 7.57 2626.17 29.64 209.14 0.88 404.50 0.45
Erato maugeriae (mauger's erato) 1 0.01 1 0.15 0.04 0.00 Ie) (c) (e) Ie)

Polinices duplicatus (shark eye) 1 0.01 1 0.15 0.03 0.00 Ie) (e) (e) Ie)

Pbyllonotus pomum (apple murex) 1 0.01 1 0.15 0.41 0.00 (c) (c) (e) Ie)

Urosalpinz perrugata (Gulf oyster drill) 5 0.03 5 0.73 0.71 0.01 Ie) (e) (e) (e)

Anacbis semiplicata (semiplicate dove-shell) 1 0.01 1 0.15 0.03 0.00 (e) (c) (e) (e)

Anacbis spp. (dove-shell) 1 0.01 1 0.15 0.02 0.00 (e) (e) (e) (e)

Melongena corona (common crown conch) 5 0.03 2 0.29 3.00 0.03 o.99 0.00 3.88 0.00
Busycon contrarium I lightning whelk) 109 0.63 23 3.35 750.37 8.47 341.45 1.44 215.74(f) 0.24
Busycon spira tum pyruloides (Say's pear whelk) 17 0.10 6 0.87 26.06 0.29 13.73 0.06 78.06 0.09

................................. ............ ......... ........... . ........ .......... . ........ ......... ......... . ........
Total Melongenidae (crown conchs) 131 0.76 31 4. 51 779.43 8.80 356.17 1.50 297.68 0.33
................................. ............ ......... ........... ......... .......... ......... . ........ ......... . ........

Nassarius vibex (common eastern nassa) 0.03 0.73 0.52 0.01 (c) (c) (e) Ie)

Fasciolaria lilium hunteria (banded tulip) 0.02 0.29 1. 72 0.02 o.29 0.00 8.30 0.01
Fasciolaria tulipa (true tulip) 0.03 0.29 13.62 0.15 17.36 0.07 80.08 o .09

Fasaiolaria spp. (tulip shell) 0.02 0.29 2.37 0.03 o.44 0.00 8.30 0.01

I;;.l

"'"CJ1



pleuroploca gigantea (Florida horse conch) 19 0.11 0.44 136.97 1. 55 55.21 0.23 152.39 0.17 CN
................................. ............ ......... ........... ......... .......... . ........ ......... ......... II:>.......... 0"1
Total Fasciolariidae (tulip shells) 32 0.19 1. 31 154. 68 1.75 73 .30 0.31 249.07 0.28
................................. ............ ......... ........... ......... . ......... . ........ ......... ......... .........

Oliva sayana (lettered olive) 1 0.01 1 0.15 29.83 0.34 15.54 0.07 12.44 0.01
Olivella pulsilla (very small dwarf olive) 9 0.05 9 1.31 0.24 0.00 (c) (c) (c) (c)

Marginella spp. (marginella) 1 0.01 1 0.15 0.09 0.00 (c) (c) (c) (c)

Terebra floridana (Florida auger) 1 0.01 1 0.15 0.30 0.00 (c) (c) (c) (c)

Turbonilla spp. (turbonille) 3 0.02 3 0.44 0.02 0.00 (c) (c) (c) (c)

Kela.mpus coffeus (coffee melampus) 4 0.02 4 0.58 0.80 0.01 (c) (c) (c) (c)

Gastropoda (medium marine) (medium-sized marine snails) 519 3.00 (a) (a) 340.28 3.84 145.23 0.61 (a) (a)

................................... ............ ......... ........... ......... . ......... . ........ ......... . ........ . ........
Total Marine Gastropoda (marine snails) 947 5.48 219 31. 88 3964.43 44.75 799.38 3.36 963.69 1. 08
----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------

Nuculana spp. (nut clam) 3 0.02 3 0.44 0.06 0.00 (c) (c) (c) (c)

Anadara traDsversa (transverse ark) 7 0.04 6 0.87 0.93 0.01 0.99 0.00 3.37 0.00
Noetia ponderosa (ponderous ark) 9 0.05 6 0.87 33.05 0.37 11.29 0.05 23.15 0.03
Bracbidontes ezustus (scorched mussel) 4 0.02 4 0.58 0.29 0.00 (c) (c) (c) (c)

Geukensia demissa granogissima (Atlantic ribbed mussel) 17 0.10 3 0.44 3.69 0.04 1.73 0.01 6.39 0.01
Kytilidae (mussels) 7 0.04 (a) (a) 0.33 0.00 0.49 0.00 (a) (a)

Pinnidae (pen shells) 120 0.69 2 0.29 36.89 0.42 12.17 0.05 11.95 0.01
Pectin1dae (scallops) 13 0.08 4 0.58 40.33 0.46 12.93 0.05 22.36 0.03
Pectinldae/Cardiidae (scallops/cockles) 35 0.20 (a) (a) 9.28 0.10 4. 75 0.02 (a) (a)

Plicatula gibbosa (kitten's paw) 3 0.02 3 0.44 0.34 0.00 (c) (c) (c) (c)

cf. Anomia Idmplez (common jingle shell) 23 0.13 6 0.87 5.33 0.06 (c) (c) (c) (c)

Ostrea equestris (crested oyster) 89 0.51 34 4.95 20.20 0.23 (c) (c) (c) (c)

Cra/isostrea virginiaa (eastern oyster) 37 0.21 10 1. 46 67.52 0.76 10.10 0.04 6.74(£) 0.01
Ostreidae (oysters) 103 0.60 (a) (a) 32.16 0.36 4.93 0.02 (c) (c)

Codakia spp. (lucina) 3 0.02 3 0.44 0.18 0.00 (c) (c) (c) (c)

Lucina 8pp. (lucina) 2 0.01 2 0.29 0.02 0.00 (c) (c) (c) (c)

Diplodonta spp. (diplodon) 4 0.02 4 0.58 0.11 0.00 (c) (c) (c) (c) (j
;::

Cardi tamera floridana (broad-ribbed cardita) 4 0.02 2 0.29 3.18 0.04 2.29 0.01 4.07 0.00 -Tracbycardium egmontianum (prickly cockle) 2 0.01 1 0.15 3.01 0.03 2.21 0.01 6.73 0.01 ;t
Dinocllrdium robustum vanhYDingi (Van Byningi's cockle) 11 0.06 1 0.15 15.26 0.17 6.67 0.03 22.86 0.03 ~
Spisulll solidissima similis (southern surf clam) 225 1.30 43 6.26 391.62 4.42 60.86 0.26 604.15 0.68 l::l
Donaz variabilis (coquina shell) 7 0.04 5 0.73 0.89 0.01 (c) (c) (c) (c) ;:t
Jlercenaria campecbiensis (southern quahog) 35 0.20 5 0.73 269.38 3. 04 37.73 0.16 143.1 0.16 l:l..
cbione cancel lata (cross-barred venus) 13 0.08 5 0.73 5.34 0.06 1.85 0.01 5.58 0.01 tTj

Macrocallistll ni.m.bosa (sunray venus) 3 0.02 3 0.44 6.22 0.07 3.62 0.02 59. 61 0.07
;:t
~

Veneridae (venus clams) 3 0.02 3 0.44 0.25 0.00 (c) (c) (c) (c) ...
Bivalvia (oysters, clams, etc. ) 2045 11.82 (a) (a) 890.45 10.05 106.50 0.45 (a) (a) a

;:t................................... ............ ......... ........... ......... .......... . ........ ......... ......... . ........ ;t
Total Bivalvia (bivalves) 2827 16.35 158 23.00 1836.31 20.73 281.11 1.18 920.06 1. 03

~
----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- --------- ;:t

Mollusca (snails and bivalves) (b) (b) (a) (a) 1206.65 13.62 175.35 0.74 (a) (a) '""
..................................... . ........... ......... ........... ......... . ......... . ........ ......... ......... . ........ S·
Total Mollusca (snails and bivalves) 3774 21.82 377 54.88 7007.39 79. 0 9 1255.84 5.28 1883.75 2.12 ~

~

Desmotichia (sea urchina) 220 1.27 0.15 7.21 0.08 (d) (d) (d) (d) t:::l
....................................... ............ ......... ........... ......... .......... ......... ......... . ........ . ........ Q
Total Invertebrata (anlmala without backbones) 5430 31. 40 467 67. 98 7326. 04 82.69 2306.13 9.70 3968.75 4.46 ;t
======================================= ============ ========= =========== ========= ========== ========= ========= ========= =::======= l::l...

***************************************** ************ ********* *********** ********* ********** ********* ********* ********* ********* ;:t
TOTAL SAMPLE (vertebrates+invertebrates) 17295 100.00 687 100.00 8859.51 100.00 23783.25 100.00 89053.08 100.00

~***************************************** ************ ********* *********** *****.* •• ••••• * •••• •••*.*.** ********* ********* *.*******

~
~
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Table B1S. Faunal Analysis, Buck Key Shell Midden, 8LL722, Lee County, Florida, March 1986 Sample, Test B-2, Level 9.

species

Anatidae
Aves

Total Aves

Gopberus polyphemus
Chelonidae

Total Reptilia

Negaprion brevirostris
Rhizoprionodon terraenovae
Carcharhinidae
Spbyrna tiburo
Lamni formes

Total Lamniformes

Dasyatis spp.
Raja spp.
Rajiformes
Chondrichthyes

Total Chondrichthyes

Brevoortia spp.
Bagre marinus
Ariopsis £elis

Ariidae

Common Name

(ducks)
(medium-sized birds)

(birds)

(gopher tortoise)
(sea turtles)

(reptiles)

(lemon shark)
(Atlantic sharpnose shark)
(requiem sharks)
(bonnethead shark)
(sharks)

(sharks)

(stingray)
(skate)

(skates, rays, etc.)
(cartilaginous fishes)

(cartilaginous fishes)

(menhaden)
(gaff topsail catfish)
(hardhead catfish)

(sea catfishes)

Number of
Identifiable

Fragments

2

1

11

6

1

11
27

140

185

3

1

17
43

249

161
36

1001
703

..
of

Total

0.02
0.01

0.02

0.02
0.07

0.09

0.05
0.01
0.09
0.21
1.11

1. 47

0.02
0.01
0.13
0.34

1. 98

1. 28
0.29
7.94

5.58

MNI

2

(a)

1

1
(a)

1
(a)

1

1

(a)

(a)

7

8
43

12

..
of

Total

0.51
(a)

0.51

0.25
0.25

0.51

0.25

0.25
(a)

0.25
(a)

0.76

0.25
0.25

(a)

(a)

1. 27

1. 78
2. 03

10.91

3.05

Bone/Shell
Weight

(grams)

0.63

0.01

0.64

0.01
6.19

6.20

0.24
0.95
4.25

15.03
5.99

26.46

0.38

0.01
0.34
1.48

28.67

0.70
11. 90
65.26

36.71

..
of

Total

0.01

0.00

0.01

0.00
0.06

0.06

0.00
0.01
0.04
0.14
0.06

0.25

0.00

0.00

0.00
0.01

0.27

0.01
0.11
0.61

0.34

Minimum
Meat Wt.

Estimate

11. 79
0.36

12.15

3.89
117.38

121.27

1.22
215.14

807.42
1181. 87
592.79

2798.44

172 .19
6.76

155.96
(d)

3133.35

15.87
203.23
940.12

560.15

..
of

Total

0.05

0.00

0.05

0.02
0.53

0.55

0.01
0.97
3.63
5.32
2.67

12.60

0.77
0.03
0.70

(d)

14 .10

0.07
0.91
4.23

2.52

Maximum
Meat Wt.

Estimate

902.70
(a)

902.70

1815.33
19154.25

20969.58

1167.20
223.14

(a)

2077.08
(a)

3467.42

2340.72

618.18
(a)

(a)

6426.32

64.30
4626.40
8595.70

4669.20

..
of

Total

1.11
(a)

1.11

2.22
23.47

25.69

1.43
0.27

(a)

2.54
(a)

4.25

2.87
0.76

(a)

(a)

7.87

0.08
5.67

10.53

5.72

Total Ariidae (sea catfishes) 1740 13.81 63 15.99 113.87 1. 0 6 1703.50 7.67 17891.30 21. 92

Opsanus spp.
Batrachoididae
Ogcocephalidae
Centropomus spp.
Mycteroperca ~crolepis

Caranx hippos
Caranx spp.
Cbloroscombrus cbrysurus
Carangidae

Total Carangidae

Lutjanus campechanus
Lutjanus griseus
Lutjanus spp.

Orthopristis cbrysoptera
Pomadasyidae/Sparidae
Archosargus probatocephalus
Lagodon rbomboides
Sparidae

(toad fish)

(toad fishes)
(bat fishes)

(snook)
(gag)

(crevalle jack)
(jack)

(Atlantic bumper)
(jacks)

( jacks)

(red snapper)
(gray snapper)
(snapper)
(pigfish)

(grunts/porgies)
(sheepshead)
(pinfish)

(porgies)

4

2

52
2

2

4

17
12

6

39

1

12
8

5

62
274

34
15

0.03
0.02

0.41
0.02
0.02
0.03
0.13
0.10
0.05

0.31

0.01
0.10
0.06

0.04
0.49
2.17
0.27
0.12

2
(a)

1

1

2

2

(a)

2

(a)

1

4

(a)

4

(a)

11
17

(a)

0.51
(a)

0.25
0.25
0.51

0.51
(a)

0.51
(a)

1. 02

0.25
1. 02

(a)

1. 02

(a)

2.79
4.31

(a)

0.29
0.07

0.34
2.28
0.10
0.50
9.36

0.28
0.89

11. 03

0.02
0.50
0.33

0.12
0.61

35.46
0.51
2.57

0.00
0.00

0.00
0.02
0.00
0.00
0.09
0.00
0.01

0.10

0.00
0.00
0.00

0.00
0.01
0.33
0.00
0.02

7.18
2.00

8.29
45.93
2.75

11. 72
163.74

6.96
19.70

202.12

0.65
11.72

8.07

3.25
14.02

542.96
11. 93
51.16

0.03
0.01

0.04
0.21
0.01

0.05
0.74
0.03
0.09

0.91

0.00
0.05
0.04

0.01
0.06
2.44
0.05
0.23

587.11
(a)

179.50
5743.18
141. 70

2156.00
(a)

97.18
(a)

2253.18

172.20
779.60

(a)

424.45
(a)

8442.06
964.61

(a)

0.72
(a)

0.22

7. 04
0.17
2.64

(a)

0.12
(a)

2.76

0.21
0.96

(a)

0.52
(a)

10.34
1.18

(a)

Total sparidae (porgies) 323 2.56 28 7.11 38.54 0.36 606.05 2.73 9406.67 11.52

Sparidae/Sciaenidae (porgies/drums) 561 4.45 (a) (a) 12.94 0.12 219.15 0.99 (a) (a)



Bairdiella cbrysoura
Cynoscion nebulosus
cynoscion cf. nebulosus
Cynoscion app.
Pogonias croms
Sciaenops ocellatus
sciaenidae

Total Sciaenidae

HugH opp.
Sphyraenidae/Scombridae
Paralicbtbys albigutta
Paralichthys Iilpp.
Bothldae
Cbilomycterus schoepfi
Diodontidae
Olilteichthyea

(silver perch)
(spotted eeatrout)
(spotted eeatrout)
(seatrout)
(black drum)
(red drWll)
(drWllo)

(drWllo)

(mullet)
(barracudae/mackerels)
(gulf flounder)
(flounder)
(left-handed flatfiehea)
(atriped burrfieh)
(burr and porcupine fiehes)
(bony fioheo)

20
1

3

2

5

4

1

36

11
3

1
6

11

16
77

6395

0.16
0.01
0.02
0.02
0.04
0.03
0.01

0.29

0.09
0.02
0.01
0.05
0.09
0.13
0.61

50.75

5

1

2

(a)

3
3

(a)

14

1

1

1

(a)

(a)

10
(a)

(a)

1.27
0.25
0.51

(a)

0.76
0.76

(a)

3.55

0.25
0.25
0.25

(a)

(a)

2.54
(a)

(a)

0.35
0.11
0.81
tr

2.69
0.55
1.88

6.39

1.66
0.04
0.18
0.12
0.52

11.31
1. 75

129.35

0.00
0.00
0.01
0.00
0.03
0.01
0.02

0.06

0.02
0.00
0.00
0.00
0.00
0.11

0.02
1.21

8.05
3.00

18.10
0.00

53.31
12.77
38.61

133.84

34.52
1.21
4.67
3.25

12.15
194.14

36.20
1740.16

0.04
0.01
0.08
0.00
0.24
0.06
0.17

0.60

0.16
0.01
0.02
0.01
0.05
0.87
0.16
7.83

379.80
39 .10

2184.50
(a)

1657.20
924.30

(a)

5184. 9 0

906.60
3901.38

798.80
(a)

(a)

1810.50
(a)

(a)

0.47
0.05
2.68

(a)

2.03
1.13

(a)

6.35

loll

4. 78
0.98

(a)

(a)

2.22
(a)

(a)

Total Oateichthyee (bony fioheo) 9530 75.62 144 36.55 333.06 3.11 5010.69 22.55 50245.37 61. 56

Vertebrata (predominantly fish) (backboned animala) (b) (b) (a) (a) 883.36 8.26 9806.72 44 .14 (a) (a)

Total Vertebrata (animala with backbonee) 9793 77.71 153 38.83 1251.93 11.71 18084.18 81.39 78543.97 96.23

Balanus app.
Callinectes app.
Menippe mercenaria
Decapoda

(barnacle)
(blue crabe, Gulf crab, etc.)
(stone crab)
(crabe)

22

1

46
22

0.17

0.01
0.37
0.17

10
1

5

1

2.54
0.25
1.27
0.25

2.11

0.03
32.33

6.93

0.02
0.00
0.30
0.06

(e)

0.55
169.00

47.80

(e)

0.00
0.76
0.22

(e)

83.40
417.00

83.40

(e)

0.10
0.51
0.10

Total Cruatacea

Vermetidae
Cerithidea app.
Crepidula app.
Strombul1 alatus
Polinices duplicatus
PhyllonotuS' pomum
Urosalpinx perrugata
Melongena corona
Busycon contrarium
Busycon spira tum pyruloides

Total Melongenidae

Fasciolaria tulipa
Faeciolaria epp.

Total Faeciolarlidae

OdoS'tomia impressa
Gaetropoda (medium marine)

Total Marine Gaetropoda

Polygyra spp.

Total Terreetrial Gastropoda

(aquatic arthropods)

(worm-ohell )
(horn-ahell)
(olipper-ohell)
(Florida fighting conch)
(ahark eye)
(apple mure:z:)
(Gulf oyater drill)
(common crown conch)
(lightning whelk)
(Say's pear whelk)

(crown conchs)

(true tulip)
(tulip ohell)

(tulip ehello)

(impresaed odoatome)
(medium-aized marine anaila)

(marine anails)

(polygyra)

(terrestrial snails)

91 0.72 17

1 0.01 1
4 0.03 4

10 0.08 10
37 0.29 18

5 0.04 4
4 0.03 4
1 0.01 1
4 0.03 3

129 1. 02 42
7 0.06 5

140 1. 11 50

12 0.10
2 0.02

14 0.11

1 0.01 1
234 1. 86 (a)

451 3.58 97

0.01

0.01

4.31

0.25
1. 02

2.54
4. 57
1. 02

1. 02

0.25
0.76

10.66
1. 27

12.69

0.51
0.51

1. 02

0.25
(a)

24.62

0.25

0.25

41.40

0.07
0.34
6.64

591.25
11.84

9.18
0.22

13 .42
5012.95

14.46

5040.83

50.27
1. 0 1

51.28

0.02
445.12

6156.79

0.02

0.02

0.39

0.00
0.00
0.06
5.53
0.11
0.09
0.00
0.13

46.87
0.14

47.13

0.47
0.01

0.48

0.00
4.16

57.57

0.00

0.00

217.35

(e)

(e)

(e)

56.65
9.18
5.27

(e)

3.69
2979.65

8.00

2991.34

63.97
0.14

64.11

(e)

185.84

3312.39

(e)

0.00

0.98

(e)

(e)

(e)

0.25
0.04
0.02

(e)

0.02
13.41

0.04

13.46

0.29
0.00

0.29

(e)

0.84

14 .91

(e)

0.00

583.80

(e)

(e)

(e)

127.98
11. 72

9.76
(e)

8.48
1535.10(f)
100.55

1644 .13

76 .68
0.33

77. 01

(e)

(a)

1870.60

(e)

0.00

0.72

(e)

(e)

(e)

0.16
0.01
0.01

(e)

0.01
1.88
0.12

2.01

0.09
0.00

0.09

(e)

(a)

2.29

(e)

0.00



------------------------------------ ------------ --------- ----------- --------- ---------- --------- --------- --------- --------- NAnadara transversa (transverse ark) 3 0.02 3 0.76 0.77 0.01 0.87 0.00 2.77 0.00 C
Noetia ponderosa (ponderous ark) 9 0.07 5 1. 27 47.90 0.45 14 .54 0.07 29.90 0.04 C
Bracbidontes ezustus (scorched mussel) 2 0.02 1 0.25 0.14 0.00 (e) (e) (e) (e) l:l

Atrina spp. (pen shell) 53 0.42 1 0.25 15.43 0.14 6.72 0.03 23.73 0.03 rl;:ro
Pectinidae/Cardiidae (scallops/cockles) 21 0.17 (a) (a) 5.50 0.05 3.33 0.01 (a) (a) l:l
Anomia simplez (common jingle shell) 5 0.04 1 0.25 0.25 0.00 (e) (e) (e) (e) tl)

COstrea equestris (crested oyster) 26 0.21 11 2.79 6.69 0.06 (e) (e) (e) (e) -Crassostrea virgiDica (eastern oyster) 299 2.37 60 15.23 479.71 4.49 67.30 0.30 48.60(f) 0.06

~Qstreidae (oysters) 144 1.14 (a) (a) 34.95 0.33 11.73 0.05 (e) (e)

DiDocardium robustum vanbyrJingi (Van Ryningi's cockle) 12 0.10 2 0.51 41. 79 0.39 13 .25 0.06 39.19 0.05 ~Spi.5l'ula solid.1.ssima similis (southern surf clam) 152 1.21 33 8.38 227.14 2.12 41. 99 0.19 396.66 0.49

9Chione cancel lata (crossed-barred venus) 7 0.06 3 0.76 1.32 0.01 (e) (e) (e) (e)

MerceDaria cazzq:>ecbieDsis (southern quahog) 14 0.11 2 0.51 103.62 0.97 16.64 0.07 36.42 0.04 l:l
Macrocallista nimbosa (sunray venus) 5 0.04 2 0.51 14.84 0.14 6.55 0.03 44 .80 0.05 "'t-Bivalvia (oysters, clams, etc. ) 1454 11. 54 (a) (al 629.68 5.89 84.11 0.38 (a) (al C

................................... ............ ......... ........... ......... .......... ......... . ........ ......... ......... ~
Total Bivalvia (bivalves) 2206 17.51 124 31. 47 1609.73 15.05 267. 03 1.20 622.07 0.76

~----------------------------------- ------------ --------- ----------- --------- ---------- --------- --------- --------- ---------
Mollusca (snails and bivalves) (b) (b) (a) (a) 1634.08 15.28 337.70 1.52 (a) (a) a...................................... ............ ......... ........... ......... . ......... ......... ......... ......... ......... C

Total Mollusca (snails and bivalves) 2658 21. 09 222 56.35 9400.62 87.90 3917.12 17.63 2492.67 3. 05 "'t

Desmotichia (sea urchins) 59 0.47 0.25 1.08 0.01 (d) (d) (d) (dl

Scutellida (sand dollars) 1 0.01 0.25 0.10 0.00 (e) (e) (e) (e)

....................................... ............ ......... ........... ......... .......... ......... ......... . ........ . ........
Total Invertebrata (animals without backbones) 2809 22.29 241 61. 17 9443.20 88.29 4134. 4 7 18.61 3076.47 3.77
======================================= ============ ========= =========== ===::::==:== :::::;==:;;=:;==;:;: ========= ========= ========= =========

•• **.** •••••••••••••••• **.* ••• * ••• ******* ****.* ••• *** *****.*** • ********** ******** • ********** *****.*** •••••••*. * •• ****.* *********

TOTAL SAMPLE (vertebrates+invertebrates) 12602 100.00 394 100.00 10695.13 100.00 22218.65 100.00 81620.44 100.00
* ••••• *******************************.* •• *********.** *****.**. *.* •• ****** ******.*. **.** •••• * .******** ******.** ********* * ••• *****



Table B16. Faunal Analysis, Buck Xey Shell Midden, SLL722, Lee County, Florida, March 19S6 Sample, Test A-2, Level 6/7.

Species

sigmodon bispidus

Common Name

(hispid cotton rat)

Number of
Identifiable

Fragments

"of
Total

0.01

"of
Total

0.06

Bone/Shell
Weight

{grams}

0.09

"of
Total

0.00

Minimum
Meat 1ft.

Estimate

3.66

"of
Total

0.04

Maximum
Meat Wt.

Estimate

47.00

"of
Total

0.16

9.14 56.93 0.40 132.47

0.06 0.73 0.01 (c)

0.26 0.49 0.00 (c)

Total Mammals

Casmerodius Albus

Total Aves

Spbyrna tiburo
Sphyrnidae
Lamniformes
Rajiformes

Total Chondrichthyes

Clupeidae
Ariopsis £~lis

Ariidae

Total Ariidae

strongylura spp.
Caranz bippos
Carangidae
Orthopristis ch~soptera

Archosargus probatocephalus
Lagodon rbomboid~s

Sparidae/Sciaenidae
Bairdiella ch~soura

Leiostomus zantburus
pogonias cromis
sciaenops ocellatus
Mugi1 spp.
Sphyraenidae/Scombridae
cf. Paralicbtbys spp.
ostraciidae
spbo~roides spp.
Cbilomycterus schoep£i
Diodontidae
Osteichthyes

Total Osteichthyes

Vertebrata (predominantly fish)

Total Vertebrata

Balanus spp.
Menippe mercenaria
Decapoda

Total Crustacea

Turritelidae/Vermetidae
Diodorinae

(mammals)

(common egret)

(birds)

(bonnethead shark)
(hammerhead sharks)
(sharks)
(skates, rays, etc.)

(cartilaginous fishes)

(herrings)
(hardhead catfish)
(sea catfiahes)

(sea catfiahea)

(needle fish)
(crevalle jack)
(jacks)
(pigfish)
(sheepshead)
(pinfish)

(porgies/drums)
(silver perch)
(spot)
(black drum)
(red drum)
(mullet)
(barracudas/mackerels)
( flounder)
(boxfishes)
(puffer)
(striped burrfish)
(burr and porcupine fishes)
(bony fishes)

(bony fishes)

(backboned animals)

(animals with backbones)

(barnacle)
(stone crab)
(crabs)

(aquatic arthropods)

(worm-shell s)
(keyhole limpets)

1

1

16
2

20

37
757
678

1435

1

1

4

4

154
9

71
9

1

26
6

1
5

1
4

1

6

23
1511

3310

(h)

3332

174
43

4

221

0.01

0.01

0.01

0.01

0.01
0.18
0.02

0.23

0.42
8.56
7.67

16.23

0.01
0.01
0.05
0.05
1.74
0.10
0.80
0.10
0.01
0.29
0.07
0.01
0.06
0.01
0.05
0.01
0.07
0.26

17. 09

37.43

(h)

37.68

1. 97
0.49
0.05

2.50

0.03
0.05

1

(a)

1

1

1

27
(a)

27

1

1

(a)

3

7
4

(a)

3

1

1

3

1

1

1

1

1

4
(a)

(a)

61

(a)

66

138
3

(a)

141

1

4

0.06

0.06

0.06

0.06
(a)

0.06
0.06

0.19

0.06
1. 75

(a)

1. 75

0.06
0.06

(a)

0.19
0.45
0.26

(a)

0.19
0.06
0.06
0.19
0.06
0.06
0.06
0.06
0.06
0.26

(a)

(a)

3.96

(a)

4.28

8.95
0.19

(a)

0.09

0.24

0.24

0.17
TR

0.63
0.08

0.88

0.22
35.78
29.42

65.20

0.02
0.07
0.03
0.04
9.53
0.07
3.50
0.18
0.02
9.46
3.15
0.08
0.05
0.04
0.05
0.04
0.70
0.30

32.56

125.31

346.38

472.90

33.41
23.22

0.30

0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.01

0.00
0.25
0.21

0.46

0.00
0.00
0.00
0.00
0.07
0.00
0.02
0.00
0.00
0.07
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.23

0.88

2.43

3.31

0.23
0.16
0.00

3.66

5.24

5.24

13.96
0.00

123.43
43.03

180.42

5.60
547.36
458.96

1006.32

0.65
1. 9 9
0.93
1.21

166.41
1.99

67.56
4. 68
0.65

165.31
61.44
2.25
1.48
1.21
1.48
1.21

15.87
7.40

502.82

2018.46

4192.04

6399.82

(c)

128.83
3.64

0.04

0.06

0.06

0.15
0.00
1.31
0.46

1. 92

0.06
5.83
4.89

10.71

0.01
0.02
0.01
0.01
1. 77
0.02
0.72
0.05
0.01
1. 76
0.65
0.02
0.02
0.01
0.02
0.01
0.17
0.08
5.35

21.49

44.63

68.13

(c)

1.37
0.04

1.41

(c)

(c)

47 .00

461.98

461.98

692.1
(a)

300.80
426.18

1419.08

30.30
5397.30

(a)

5397.30

64. 36
1141.00

(a)

61.45
3087.00

77.35
(a)

88.61
74 .40
593.5

3029.12
372.30

3901.38
390.81

74 .33
71.30

737.47
(a)

(a)

19191. 98

(a)

21120.04

(c)

250.20
(a)

250.20

(c)

(c)

0.16

1.58

1.58

2.37
(a)

1.03
1.46

4.87

0.10
18.51

(a)

18.51

0.22
3.91

(a)

0.21
10.59

0.27
(a)

0.30
0.26
2.04

10.39
1.28

13.38
1.34
0.25
0.24

2.53
(a)

(a)

65.83

(a)

72.45

(c)

0.86
(a)

0.86

(c)

(c)





Mollusca (snails and bivalves) (b) (b) (a) (a) 7019.18 49.19 822.85 8.76 (a)

................................ .... ............ ......... ...... .... ......... ... . ...... ......... ......... . ........ . . .......
Total Mollusca (snails and bivalves) 5198 58.78 1333 86.45 13734.06 96. 2 6 2861. 05 30.46 7781.88

----
Desmotichia (sea urchins) 91 1. 03 0.06 :L35 0.02 (d) (d) (d)

Scutellida (sand dollars) 1 0.01 0.06 1.86 0.01 (e) (e) (e)

......... .... .......................... .. .......... ..... .... ..... .... .. ......... .......... . ... .. ... ......... . ........ . ........
Total Invertebrata (animals without backbones) 5511 62.32 1476 95.72 13795.20 96.69 2993.52 31.87 8032.08
======================================= ============ ========= =========== ========= ========== ========= ========= ========= =========

***************************************** ************ ********* *********** ********* ********** ********* ********* ********* *********

TOTAL SAMPLE (vertebrates+invertebrates) 8843 100.00 1542 100.00 14268.10 100.00 9393.34 100.00 29152.12
***************************************** ************ ********* *********** ********* ********** ********* ********* ********* •• _****.-

(a)

26. 69

(d)

(el

27.55

100.00



Table B17. Faunal Analysis, Buck ~ey Shell Midden, 8LL722, Lee county, Florida, March 1986 Sample, Test A-2, Level 11.

Species

Mammalia (medium-sized)

Total Mammalia

Spbyrna tiburo
Lamniformes
Rhinobatidae
Rajiformes

Total Chondrichthyes

Brevoortia spp.
Clupeidae
Bagre marinus
Ari opsi S £,eli s
Ariidae
Opsanus spp.
ogcocephalidae
Fundulu.sr spp.
Centropomus spp.
Carangidae
Ortbopristis cb~soptera

Arcbo.srargus probatocepbalus
Lagodon rbomboides
Bairdiella ab~soura

CYDosoion regalis
cynoscion spp.
pogonias croms
Mugil spp.
Sphyraenidae/Scombridae
Paralicbtbys spp.
Ost raci idae
cbilomycterus scboepfi
Diodontidae
Osteichthyes

Total Osteichthyes

Common Name

(medium-sized mammal)

(mammals)

(bonnethead shark)
(sharks)
(guitarfishes)
(skates, rays, etc.)

(cartilaginous fishes)

(menhaden)
(herrings)
(gaff topsail catfish)
(hardhead catfioh)
(sea catfishes)
(toadfioh)
(bat fioheo)
(killifioh)
(snook)
(jacko)
(pigfioh)
(sheepahead)
(pinfioh)
(silver perch)
(weakfioh)
(aeatrout)
(black drum)
(mullet)
(mackerels/barracudas)
(flounder)
(trunkfishes)
(striped burrfish)
(burr and porcupine fishes)
(bony fioheo)

(bony fioheo)

Number of
Identifiable

Fragments

1
10
14

4

29

3

78
17

166
223

1
21

3

1

12
7

110
8

16
1

1

2

1

1

1

13
12
10

1063

1771

..
of

Total

0.02

0.02

0.02
0.16
0.23
0.07

0.48

0.05
1.29
0.28
2.74
3.67
0.02
0.35
0.05
0.02
0.20
0.12
1.81
0.13

0.26
0.02
0.02
0.03
0.02
0.02
0.02
0.21
0.20

0.16
17.52

29.18

MNI

1

2

1

1

5

1

1

1
6

3

1

1

1

1

1

2

3
2

6

1

1

1

1

1

1

1

3

(a)

(a)

40

..
of

Total

0.12

0.12

0.12
0.25
0.12
0.12

0.62

0.12
0.12
0.12
0.74
0.37
0.12
0.12
0.12
0.12
0.12
0.25

0.37
0.25
0.74
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.37

(a)

(a)

4.96

Bone/Shell
Weight

(grams)

0.21

0.21

0.08
0.17

0.11
0.09

0.45

0.03
0.31
1.55
8.25
6.33
0.07
0.17
0.01
0.28
3.65
0.11
6.25
0.10

0.24
0.30
0.01
4.78
0.15
0.02
0.12
0.12
1.12

0.07
14.58

48.62

..
of

Total

0.00

0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.01
0.08
0.06
0.00
0.00
0.00
0.00
0.03
0.00
0.06
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.01

0.00

0.14

0.45

Minimum
Meat Wt.

Estimate

7.26

7.26

6.62
35.84
57.13
47.78

147.37

0.93
7.63

32.46
146.15
115.15

2.00
4.44
0.35
6.96

70.16
3.00

113.84
2.75
6. 06
7.40
0.35

89.43
3.97
0.65
3.25
3.25

24.23
2.00

243.99

890.40

..
of

Total

0.11

0.11

0.10
0.55
0.88
0.73

2.26

0.01
0.12
0.50
2.24
1. 77
0.03
0.07
0.01
0.11
1. 08
0.05
1. 75
0.04

0.09
0.11
0.01
1.37
0.06
0.01
0.05
0.05
0.37
0.03
3.74

13.66

Maximum
Meat Wt.

Estimate

3821. 06

3821. 06

379.33
409.61
155.13
323.95

1268.02

19.60
22.38

507.71
1199.40

599.70
206.48
179.50

8.01
(d)

3180.07
76.04

2267. 60
40.44

147.78
148.30
41. 70

5136.42
454. 65

3901.38
414.32
74.33

553.11
(a)

(a)

19178.92

..
of

Total

13.23

13.23

1. 31
1. 42
0.54
1.12

4.39

0.07
0.08
1. 76
4.15
2.08
0.71
0.62
0.03

(d)

11. 01
0.26
7.85
0.14
0.51
0.51
0.14

17.78
1. 57

13.51
1.43
0.26
1. 91

(a)

(a)

66.40

Vertebrata (predominantly fish) (backboned animals) (b) (b) (a) (a) 114.16 1.07 656.64 10.07 (a) (a)

Total Vertebrata

Balanus spp.
Callinectes spp.
Menippe mercenaria
Decapoda

Total Crustacea

Crepidula aculeata
crepidula plana
crepidula spp.
strombus alatus
Polinices duplicatus
Urosalpinz perrugata

(backboned animals)

(barnacle)
(blue crabs, Gulf crab, etc.)
(stone crab)
(crabs)

(aquatic arthropods)

(thorny slipper-shell)
(eastern white slipper-shell)
(olipper-ohell)
(Florida fighting conch)
(shark eye)
(Gulf oyster drill)

1801

170
5

39
108

322

51
14
49
52

6

6

29.68

2.80
0.08
0.64
1. 78

5.31

0.84
0.23
0.81
0.86
0.10
0.10

151
1

4

(a)

156

51
14
49
16

2

6

5.71

18.73
0.12
0.50

(a)

19.35

6.33
1. 74

6.08
1. 99

0.25
0.74

163.44

31.52
1.15

40.10
29.18

101. 95

15.49
1.25

43.60
208.95

30.61
2.46

1.53

0.29
0.01
0.37
0.27

0.95

0.14
0.01

0.41
1. 9 5

0.29
0.02

1701.67

(c)

10.96
201.64
155.37

367.97

(c)

(c)

22.02
22.78
15.45

(c)

26.10

(c)

0.17
3.09
2.38

5.64

(c)

(c)

0.34
0.35
0.24

(c)

24268.00

(c)

83.40
333.60

(a)

417.00

(c)

(c)

(d)

110.24
7. 02

(c)

84. 02

(c)

0.29
1.15

(a)

1.44

(c)

(c)

(d)

0.38
0.02

(c)



Melongena coroDa
Bu~ycon contrarium
Bu~ycon ~piratum pyruloides

Total Melongenidae

Na~.ariu.liJ vibex
Fasciolaria lilium bunteria
Fasciolaria tulipa
Fa.ciolaria spp.
Pleuroploca gigantea

Total Fasciolariidae

oliva sayana
Gastropoda (small marine)
Gastropoda (medium marine)
Gastropoda (large marine)

Total Marine Gastropoda

Polygyra spp.

Total Terrestrial Gastropoda

(common crown conch)
(lightning whelk)
(Say's pear whelk)

(crown conchs)

(common eastern nassa)
(banded tulip)
(true tulip)
(tulip ahell)

(Florida horse conch)

(tulip ahella)

(lettered olive)
(small marine snails)
(medium-sized marine snails)
(whelks/horse conchs)

(marine snails)

(polygyra)

(terrestrial snails)

138
258

28

424

2

113
12
30

4

159

1

1

98
52

915

2.27
4. 25
0.46

6.99

0.03
1.86
0.20
0.49
0.07

2.62

0.02
0.02

1.61
0.86

15.08

0.02

0.02

46
68
16

130

2

26
8

1

4

39

1
(a)

(a)

(a)

310

1

5.71

8.44
1. 99

16.13

0.25
3.23
0.99
0.12
0.50

4.84

0.12
(a)

(a)

(a)

38.46

0.12

0.12

247.82
5014.75

137.18

5399.75

0.40
95.99

179.53
11.51

873.03

1160.06

9.27
0.51

32.96
77 .58

6982.89

0.03

0.03

2.32
46 .88
1.28

50.48

0.00
0.90
1. 69
0.11
9.16

10.85

0.09
0.00
0.31
0.73

65.28

0.00

0.00

48.02
2980.87

63.08

3091.97

(e)

66.43
229.09

3.76

462.14

760.42

5.32
.37

17.03
37 .38

3972.74

(e)

0.00

0.74
45.73

0.97

47 .43

(e)

1. 02
3.50
0.06
7.09

11.67

0.09
0.01
0.26
0.57

60.94

(e)

0.00

94.64
1213.12(f)

209.60

1507.36

(e)

75.40
269.36

2.90
1247.27

1594.93

3.90
(II)

(a)

(II)

3223.45

(e)

0.00

0.29
4.20
0.73

5.22

(e)

0.26
0.93
0.01
4.32

5.52

0.01
(a)

(a)

(II)

11.16

(e)

0.00

Anadara tran~versa

An.dara spp.
Noati. ponderosa
Arcidae/Cardiidae
Br.cbidonte. exustus
Geuken.!. demi~~. grano~i~~ima

Pinnidae
Argopecten spp.
Pectinidae
Anoma s!.a:plez
a.trea equestri.
Cr.ssostre. virginica
Ostreidae
Cardit.mer. floridana
Spisula solidi••ima siDdli.
Tellin& spp.
Mercenaria ca.a:pecbiensis
Chione cancell.t.
Veneridae
Bivalvia

Total Bivalvia

Mollusca

Total Mollusca

Desmotichia
Echinodermata
Madreporaria

Total Invertebrata

TOTAL SllHPLIl:

(transverse ark)
(ark)
(ponderous ark)
(arks/cocklell)
(scorched mUlisel)
(Atlantic ribbed mussel)
(pen shell)
(aeallop)
(scallops)
(common jingle shell)
(crested oyster)
(eastern oyster)
(oysters)
(broad-ribbed cardita)
(southern surf clam)
(tellin)
(southern quahog)
(cross-barred venus)
(venus clams)
(oysters, clams, etc.)

(bivalves)

(snails and bivalves)

(snails and bivalves)

(sea urchins)
(echinoderms)
(hard corals)

(animals without backbones)

(vertebrates+invertebrates)

6

1
12

8

63
32

539
14

1

10
107
603

60
3

560
1

14
10

1

13

2058

(b)

2974

943
27

2

4268

6069

0.10
0.02
0.20
0.13
1. 04
0.53
8.88
0.23
0.02
0.16
1. 76
9.94
0.99
0.05
9.23
0.02
0.23
0.16
0.02
0.21

33.91

(b)

49.00

15.54
0.44
0.03

70.32

100.00

5 0.62
1 0.12
8 0.99
1 0.12

30 3.72
3 0.37

10 1. 24
4 0.50

(a) (a)

4 0.50
65 8.06

110 13.65
(a) (a)

2 0.25
35 4.34

1 0.12
4 0.50
7 0.87
1 0.12

(a) (a)

291 36.10

(a) (a)

602 74.69

1 0.12
(II) (a)

1 0.12

760 94.29

806 100.00

1.32
0.18

141. 99
2.91
7.48
7.61

114. 61
35.82
0.12
3.37

40.33
815.17

8.73
0.79

666.20
0.10

291.12

10.87
0.12
2.38

2151.22

1277.00

10411.14

17.00
2.73
0.04

10532.86

10696.30

0.01
0.00
1.33
0.03
0.07
0.07
1.07
0.33
0.00
0.03
0.39
7.62
0.09
0.01

6.23
0.00
2.72
0.10
0.00
0.02

20.11

11.94

97.33

0.16
0.03
0.00

98.47

100.00

1.26
(e)

30.49
2.16

(e)

3.09
26.35
11.93

0.25
(e)

(e)

112.38
4.56

(e)

87.40
(e)

40.32
(e)

(e)

1.99

322.07

154.13

4448.94

(d)

(d)

(e)

4916.91

6518.58

0.02
(e)

0.47
0.03

(e)

0.05
0.40
0.19
0.00

(e)

(e)

1.72
0.07

(e)

1.34
(e)

0.62
(e)

(e)

0.03

4. 94

2.36

69.25

(d)

(d)

(e)

73.90

100.00

4.39
(e)

54.61
(d)

(e)

6.45
237.30
30.43

(II)

(e)

(e)

49.50 (f)
(II)

(e)

437.33
(e)

156.03
(e)

(e)

(II)

976.04

(II)

4199.49

(d)

(d)

(e)

4616.49

29984. 49

0.02
(e)

0.19
(d)

(e)

0.02
0.92
0.11

(II)

(e)
(e)

0.17
(II)

(e)

1.51
(e)

0.54
(e)

(e)

(a)

3.39

(II)

14.54

(d)

(d)

(e)

15.98

100.00
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APPENDIX C. AQUATIC VERTEBRATES AND INVERTEBRATES BY ARCHAEOLOGICAL SITE AND
MODERN HABITAT

Key to Table Cl. Aquatic Vertebrates by Archaeological Site and Modern Habitat.

Mangrove basin :inland forested depressions drawing terrestrial runoff toward the coast (Odum et
al. 1982:7; 50).

Mangrove stream :tidal streams and creeks lined with red mangroves, seagrass and algae beds are
largely absent (Odum et al. 1982:7; 52-54 Appendix B).

Mangrove estuarine :estuarine bays and lagoons fringed with mangrove forests, seagrass and algae beds
present (Odum et al. 1982:50; 54-56; Appendix B).

Mangrove oceanic :oceanic bays and lagoons fringed with mangrove forests, seagrass and algae beds
present (Odum et al. 1982:50; 56-57; Appendix B).

Littoral/Gulf :beach zone to deep water.

Species frequency: • Rare (1-4 MNl) Preferred Habitat: .... Freshwater
• Common (5-20 MNI) • Estuarine
• Abundant (more than 20 MNI) ... Oceanic

Key to Table C2. Aquatic Invertebrates by Archaeological Site and Modern Habitat.

Tidal stream :tidal streams and salt marshes.

Mangrove edge :intertidal mudflats and mangrove prop roots.

Oyster bed :community of oysters and all associated fauna.

Seagrass meadow :extensive, shallow-water flats of primarily turtle grass.

Littoral/Gulf :beach zone to deep water.

Species frequency: • Rare (1-4 MNl) Preferred Habitat: • Estuarine
• Common (5-50 MNl) ... Oceanic
• Abundant (more than 50 MNI)



Table Cl. Aquatic Vertebrates by Archaeological Site and Modem Habitat. w
tJ1
0'\

Taxon Common Name
B. Mound Cash Useppa Josslyn Buck Key Mangrove Mangrove Mangrove Mangrove

Key 8CHIO 8CH38 8LL51 8LL32 8LL722 Basin Stream Estuary Oceanic
Littor/Gulf

Siren lacertina (greater siren) • ...
Rana spp. (frog) • ...
Chelydra serpent ina (snapping turtle) • • ...
Kinosternon spp. (mud turtle) • • • ...
Gobiomorus dormator (bigmouth sleeper) • ...
Casmerodius albus (great egret) • • • •Lepisosteus spp. (gar) • • ... ...
Fundulus spp. (killifish) • • • • • • •Pseudemys spp. (cooter) • ...
Brevoortia spp. (menhaden) • • • • • • •Carcharhinus leucas (bull shark) • • •
Bagre marinus (gafftopsail catfish) • • • • • • • • •
Dasyatis spp. (stingray) • • • • • • •
Dasyatidae (stingrays) • • • • • •
Elops saurus (ladyfish) • • • • • • •Ariopsis felis (hardhead ca tfish) • • • • • • • • •Opsanus spp. (toadfish) • • • • • • • •Strongylura spp. (needlefish) • • • • • • •
Caranx hippos (crevalle jack) • • • • • • • •
Lutjanus griseus (gray snapper) • • • • • • • (')
Eucinostomus spp. (mojarra/silver jenny) • • • • • • ;::

Orthopristis chrysoptera (pigfish) • • • • • • • • • if
Diplodus holbrooki (spottail pinfish) • • • • ~

Lagodon rhomboides (pinfish) • • • • • • • • • ~
~

Archosargus probatocephalus (sheepshead) • • • • • • • • ~

Bairdiella chrysoura (silver perch) • • • • • • • • h'l
~

Cynoscion arenarius (sand seatrout) • • • • • • (j...
Cynoscion nebulosus (spotted seatrout) • • • • • • • • • 't

C

Cynoscion regal is (weakfish) • • • • ~

::!
Leiostomus xanthurus (spot) • • • • • • ~

Chilomycterus schoepfi (striped burrfish) • • • • • • • • ~,..,.
Micropogonias undulatus (Atlantic croaker) • • • • • • S·
Pogonias cromis (black drum) • • • • • • • • s:.
Scienops ocellatus (red drum) • • • • • • • • ~

tlMugil spp. (mullet) • • • • • • • • C

Sphoeroides spp. (puffer) • • • • • • • ::!
Paralichthys spp. (flounder) • • • • • • • ~• ...

~
Sphoeroides spengleri (bandtail puffer) • • • • .6. .6. .6. .6. ..:;,
Menticirrhus spp. (whiting) • • .6. .6. .6. .6. s:.Sphyraenidae/Scombridae (barracudas/mackerels) • • .6. .6. .6. .6. ~

Ostraciidae (boxfishes) • .6. .6. .6. .6. (')

Paralichthys albigutta (gulf flounder) • .6. .6. .6. .6. ~

;r
Mergus serrator (red-breasted merganser) • • • • o:n

Centropomis sp. (snook) • • • ~•
Carcharhinus plumbeus (sandbar shark) • • .6. .6. .6.



N
<:)

Sphyraenidae (barracudas) • ... ... ... ... <:)

li:l
Aythya spp. (bay duck) • • • • ~
Frionotus spp. (searobin) • ... A A ... ~

li:l
Anatidae (ducks) • • • • • • • (1l

<:)

Negaprion brevirostris (lemon shark) • ... ... ... ...
~Carcharhinus obscurus (dusky shark) • A A ...

Chloroscombrus chrysurus (Atlantic bumper) • • • A A ...
~

Carcharhinus limbatus (blacktip shark) • ... ... ... n
Galeocerdo cuvieri (tiger shark) • ... ... ... ~

li:l
Rh izopriondon terraenovae (Atlantic sharpnose shark) • • • ... ... ... "'t

Rhinobatus lentiginosus (Atlantic guitarfish) • ... ... ... C
Aetobatus narinari (spotted eagle ray) • ... ... ... ~
Sphyma tiburo (bonnethead shark) • • • A ... A :J::

li:l
Ogcocephalidae (batfishes) • • • A ... ... &
Haemulon spp. (grunt) • ... ... ... <:)

"'t
Rhinobatidae (guitarfishes) • • ... ... ...
Tylosurus crocodilus (houndfish) • ... ... ...
Mycteroperca microlepis (gag) • • ... ... ...
Sparisoma spp. (parrotfish) • ... ...
Rajiformes (skates, rays, etc.) • • • • A ... ...
Lutjanus campechanus (red snapper) • • ... ... ...
RtIja spp. (skates) • ... A ...
Chaetodipterus faber (Atlantic spadefish) • ... A ...
Chelonidae (sea turtles) • ... ... ...
Carcharhinus acronotus (blacknose shark) ... ...•

Primary sources: Odum et al. 1982; Wang and Raney 1971; Haese and Moore 1977.



Table C2. Aquatic Invertebrates by Archaeological Site and Modern Habitat. VJ
<.n
00

Taxon Common Name
B. Mound Cash Useppa ]osslyn Buck Key Tidal Mangrove

Oyster Bed Seagrass
Uttor/GulfKey8CHI0 8CH38 8LLSI 8LL32 8LL722 Stream Edge Meadow

Polymesoda maritima (Florida marsh clam) • • • • • •
Geukensia demissa granosissima (Atlantic ribbed mussel) • • • • • • •Balanus spp. (barnacle) • • • • • • • • • •Polymesoda caroliniana (Carolina marsh clam) • • •
Melampus coffeus (coffee melampus) • • • •Cerithidea scalariformis (ladder horn shell) • •
Batillaria minima (false cerith) • •
Spiroglyphus irregularis (irregular worm shell) • • •Decapoda (crabs) • • • • •
Urosalpinx tampaensis (Tampa drill) • • •Diodora cayenensis (Cayenne keyhole limpet) • • • •
Diodorinae (keyhole limpets) • • • •
Callinectes spp. (blue crabs, Gulf crab, etc.) • • • • • • • • •
Nassarius spp. (nassa) • • • •Nassarius vibex (common eastern nassa) • • • • • •
Urosalpinx perrugata (Gulf oyster drill) • • • • • • •
Brachidontes spp. (mussel) • • • •
Crassostrea virginica (eastern oyster) • • • • • • •
Brachidontes exustus (scorched mussel) • • • • •Ostrea equestris (crested oyster) • • • • • • (J

;::
Odostomia impressa (impressed adostome) • • • ~
Melongena corona (common crown conch) • • • • • • • ~
Cantharus multangulus (false drill) • • l:l
Carditamera floridana (broad-ribbed card ita) • • • • • • • ;::

l:l.
Crepidula plana (eastern white slipper shell) • • • • • • • • hj

Turritelidae/Vermetidae (worm-shells) • • • • • ;::
(:j

Busycon contrarium (lightning whelk) • • • • • • • ...
"'t
<;)

Anachis semiplicata (semplicate dove-shell) • • • • ;::
Bulla striata (common Atlantic bubble) • • ~

~

Urosalpinx cinerea (Atlantic oyster drill) • • • ;::.....
Crepidula aculeata (thorny slipper-shell) • • • • • • ...

;::
Fasciolaria hunteria (banded tulip) • • • • • • • ~Phyllonotus pomum (apple murex) • • • • • • ~

Vermicularia spp. (worm-shell) • • • • tl
Fasciolaria tul ipa (true tulip) • • • • • • <;)

~
Fasciolaria spp. (tulip shell) • • • • • • • l:l...
Anomia simplex (common jingle shell) • • • • • ;::

Olivella pusilla (verysmall dwarf olive) • • • ~
Eupleura sulcidentata (sharp-ribbed drill) • • ~
Eupleura spp. (drill) • • ~

(J
Strombus alatus (Florida fighting conch) • • • • • l:l• • • • • -Busycon spiratum pyruloides (Say's pear whelk) • ;::

'"Polinices duplicatus (shark eye) • • • • • • l:l

Marginella apicina (common Atlantic marginella) • •



Modulus modulus (Atlantic modulus) • • • • • •Cerithium muscarum (fly-specked cerith) • • • • •Crepidula maulosa (spotted slipper-shell) • •Conus jaspideus (jasper cone) • •
Conus spp. (cone shell) • • NAnadara transversa (transverse ark) • • • • • 0

Anadara floridana (cut-ribbed ark) • • 0
l::l

Noetia ponderosa (ponderous ark) • • • • • ~
AtTina spp. (pen shell) • • ~

l::l
Pinnidae (pen shells) • • • • • 11l

0
Argopecten spp. (scallop) • • • • • • -
Trachycardium egmontianum (prickly cockle) • • • • • ~
Dinocardium robustum vanhyningi (Van Hyning's cockle) • • • • • ~
Mercenaria campechiensis (southern quahog) • • • • • • n
Cerithium atratum (Florida cerith) • • • • • ~

l::l
Crepidula fornicata (Atlantic slipper-shell) • • • • • "'t

0'
Anachis lafresnayi (well-ribbed dove-shell) • • • • ftPleuroploca gigantea (Florida horse conch) • • • • • • •Chione cancellata (cross-barred venus) • • • • • • ~
Menippe mercenaria (stone crab) • • • • • • "'t

Q"

Erato maugeriae (mauger's erato) • • • 0
"'t

Columbella rusticoides (rusty dove-shell) • • •Columbella spp. (dove-shell) • • •Crepidula convexa (convex slipper-shell) • • • •Marginella hartleyanum (Hartley's marginella) • • • •Turbonilla conradi (Conrad's turbonille) • • •Turbonilla spp. (turbonille) • • •Pteriidae (wing and pearl oysters) • • •Plicatula gibbosa (kitten's paw) • • • • •
Lucina nassula (woven lucina) • • • •Cerithium lutosum (dwarf cerith) • • •
Desmotichia (sea urchins) • • • • • •Marcocallista nimbosa (sunray venus) • • • • •
Spisula solidissima similis (southern surf clam) • • • • • •
Anomalocardia auberiana (pointed venus) • • • •Seila adamsi (Adams' miniature cerith) • •Nuculana acuta (pointed nut clam) • •
Donax varibilis (coquina shell) • • • •
Truncatella pulchella (beautifultruncatella) • •Scutellida (sand dollars) • • •
Triphora spp. (triphora) • •
Crassinella lunulata (lunate crassinella) • • •Madreporaria (hard corals) • • • •
Parvilucina multilineata (many-lined lucina) • •
Tellina spp. (tellin) • • •Diplodonta spp. (diplodon) • •Codakia spp. (lucina) • • •
Nuculana spp. (nut clam) • •Terebra floridana (Florida auger) • •Oliva sayana (lettered olive) • • Vol

~

Primary sources: Abbott 1974; Odum et al. 1982; Zieman 1982. <.0
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A Modem Midden Experiment

Elizabeth S. Wing and Irvy R. Quitmyer

An assemblage of animal remains that a zooar
chaeologist works with, despite very careful ex

cavation, is but a pale shadow of what was disposed
of at the time the midden material accumulated. We
know this intuitively. We are also reminded of the loss
of skeletal remains by a number of reports of experi
ments and observations (notably on losses incurred by
scavenging carnivores, particularly the domestic dog)
(Isaac 1967, 1971; Lyon 1970; Payne and Munson 1985;
Walters 1984, 1985). Particularly disturbing is a recent
report by Walters (1984) in which only two percent of
what was disposed of in an Australian midden was
recovered six months later. Furthermore, the as
semblage recovered was different from what had been
deposited. So far as we are aware, no comparable
studies haye been conducted on fishing and shellfish
ing refuse and in locations free from the scavenging of
domestic dogs. In this paper we describe an experi
ment we devised to investigate differential losses of
animal remains from a shell midden.

The experiment was conducted as part of a research
program directed by William Marquardt on the devel
opment of cultural complexity in prehistoric south
western Florida. Much of this research is centered
around studies of the shell middens of Charlotte Har
bor. Zooarchaeological analysis of samples from these
middens indicates the prehistoric use and subsequent
preservation and recovery of a wide variety of dif
ferent-sized fishes and shellfish (Walker, Chapter 8,
this volume). No remains of dogs were encountered
in these sites. Our experiment was designed to guide
the zooarchaeologist in the interpretation of the
remains and to note types of losses that might be
expected from scavengers that would bias the faunal
assemblages.

Because the archaeological faunal samples from
Charlotte Harbor have such a full complement of spe
cies (67 vertebrate species, 87% of which are fishes)
and sizes of individuals, our hypothesis was that shell
offers some protection to vertebrate remains. We also
anticipated that, in the absence of dogs, the primary
scavengers would be crabs and shore birds. We sus
pected that these scavengers would disturb the mid
den only slightly because of their small size.
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METHODS

To investigate the loss of animal remains to scav
engers, we constructed two experimental middens.
This was done by depositing refuse composed of both
fish and shellfish once a month for six months.
Records were kept of everything added to the mid
dens, and photographs of the middens were taken.
These records include an identification and count of
every specimen added as well as notes on the size of
the fish (standard length) and the condition of each
specimen (e.g., cooked, filleted and raw, or whole).

All the refuse was deposited in a one square meter
area marked off for each of the middens. We chose a
six-month period in hopes of isolating the effects of
scavengers on the refuse from the factors that affect
the preservation of these remains. After six months,
we recovered all the remains within the square meter
of the first midden. In the second experiment, we
recovered remains from four additional one-meter
squares (two to the east and two to the west) adjacent
to the center square.

In each case, the entire recovered sample was
bagged in the field, then screened through nested W',
1;8", and VI6" mesh in the lab. The recovered remains
were sorted and identified. Identified specimens were
counted, and minimum number of individuals (MNI)
calculated (Tables 1 and 2). In order to examine the
completeness of the skeletons recovered, a count was
made of the expected number of identifiable skeletal
elements for each species, and this was compared with
what was recovered (Table 3). Most fish species have
65 identifiable skeletal elements, of which 40 are skull
elements and 25 are vertebrae. (For purposes of this
study, only the catfishes and the mackerel have more,
90 each because of the higher number of vertebrae
[48-49] than most fishes.) We identified the individual
specimens that were deposited on the modern midden
by using information on the sizes (standard lengths)
of each of the species that were recovered. The
remains recovered were compared with the refuse
deposited, and that is the main subject of this chapter.



Table 1. Species Deposited and Recovered, Midden 2.

Deposited Recovered Total

Species
Raw Raw Nucleus One-East One-West Two-East Two-West

Whole Carcass
Cooked Total No. MNI

No. MNI No. MNI No. MNI No. MNI No. MNI

Killifish 18 18 0 0

Anchovy 33 33 2 1 2 1

Silversides 53 53 0 0

Pinfish 68 68 3 1 3 1

Silver perch 259 259 0 0

Jack 1 1 0 0

Mackerel 6 6 78 3 45 3 19 2 142 5

Sea catfishes 21 21 133 4 109 3 67 2 13 4 3 1 325 8

Mullet 1 11 12 263 7 33 3 3 1 5 1 304 10

Red drum 13 1 14 63 5 45 3 27 2 4 1 139 6

Seatrout 18 13 31 711 17 100 4 27 5 3 1 10 1 851 20

Grouper 1 1 42 1 1 1 43 1

Snapper 2 2 28 2 1 1 29 2

Fresh water catfish" 4 4 10 1 10 1

Ribbed mussel 4 4 2 1 5 1 7 2

Clam 12 12 10 5 2 1 12 6

Oystersb 1508 1508 3211 1648 32 21 66 47 3309 1716

Target oysters 1493 725 21 13 56 41 1570 779

Slipper shell 90 90 90 90

Cerith 95 71 95 71

Mussel 379 190 379 190

Land snails < < <

"Headless individuals.
bCounts are single valves.
<Not counted but many.



Midden Experiment

Table 2. Organisms Deposited Compared to Or
ganisms Found after Six Months. Numbers Ex
pressed in Minimum Numbers of Individuals
(MNI).

Nature of Specimen Number Number Percent
Deposited Found Found"

MIDDEN 1

Fish, whole raw 241 2 1%

Fish, raw carcass 15 2 13%

Fish, cooked carcass 9 8 89%

Oyster 557 433 78%

Clam 8 6 75%

Mollusk, miscellaneous 101 72 71%

Crab 3 2 67%

MIDDEN 2

Fish, whole raw 431 3 1%

Fish, raw carcass 28 13 46%

Fish, raw and cooked 64 40 63%
carcasses

Oyster 1508 1570 104%

Clam 12 12 100%

Mussel 4 3 75%

"Percentages are rounded to whole numbers.

Midden 1

We chose a very small island in Charlotte Harbor as
the site of our first experiment. We laid out a one
meter square for the deposit of refuse. Once each
month we added fish and shell to this nucleus of a
midden and made observations on the dispersal of the
refuse.

During the fall, 1986, Charlotte Harbor experienced
a red tide fish kill that deposited the carcasses of
innumerable fish on the surrounding beaches. These
were carried to our midden by unusually high tides.
The movement of massive amounts of water over the
site was not one of the factors of disturbance we had
intended to observe. Therefore, we decided to start a
second midden on a larger and higher island nearby,
one also free from the potential scavenging of domes
tic animals. The remains from the nucleus of the
original midden were recovered after six months, on
October 18, 1986.

Midden 2

The procedures we followed for building the second
midden were the same as for the first. A combination
of shellfish and fish was deposited in a marked one
meter square nucleus of the second midden. The
specimens that were deposited on both middens were
those that were available from our personal household
refuse as well as whatever was available from other
aspects of the research project. The second midden
was also allowed to face the elements and scavengers
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for six months before being recovered on March 20,
1987.

The recovery of remains from the second midden
was more extensive than from the first midden. The
one-square-meter nucleus of the midden was ex
cavated, and, in addition, materials in one-meter
square blocks, two to the east and two to the west,
were recovered.

Application to Faunal Assemblages from Archaeological
Deposits

If one assumes that scavengers were as attracted to
refuse from prehistoric occupations as they were to the
refuse we deposited, then one must conclude that the
faunal assemblages from the archaeological sites have
experienced losses. Presumably these losses were
more intense for some organisms than for others. We
make several assumptions in these experiments: (1)
the results of the experiment of Midden 2 are more
applicable to an understanding of the effects of

Table 3. Number of Skeletal Elements Expected
from the Numbers of Cooked and Raw Filleted In
dividuals Deposited on the Middens Compared
with the Actual Number of Elements Recovered.
The Expected Number is 65 Elements Except for
Catfishes and Mackerel, Which Have 90.

Species
Number Number Percent
Expected Found Found"

MIDDEN 1

Raw

Jack (N=I) 65 0 0%

Pinfish (N=!) 65 0 0%

Snook (N=2) 130 1 TR

Sea catfish (N= 11) 990 3 TR

Cooked

Nile perch (N= I) 65 2 3%

Seatrout (N=2) 130 13 10%

Flounder (N=2) 130 29 22%

Mullet (N=4) 260 160 62%

Total, Midden 1 1835 208 11%

MIDDEN 2

Jack (N=I) 65 0 0%

Grouper (N=I) 65 43 66%

Snapper (N=2) 130 29 22%

Mackerel (N=6) 540 142 26%

Red drum (N=14) 910 139 15%

Mullet (N=12) 780 304 39%

Sea catfish (N=21) 1890 325 17%

Seatrout (N=31) 2015 851 42%

Total, Midden 2 6395 1833 29%

"Percentages are rounded to whole numbers. TR indicates percent
ages less than 0.5%.
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scavengers because this experimental site was not dis
turbed by inundation; (2) oysters were the target
species, and the mollusks adhering to oysters, such as
mussels (Brachidontes), slipper shells (Crepidula),and
the ceriths (Cerithium) were not the objective of the
gathering activity and can be eliminated from dietary
consideration; (3) the land snails such as Polygyra
were not gathered and can be eliminated from a
dietary viewpoint.

RESULTS AND OBSERVATIONS

Only casual observations were made of the scav
engers attracted to our refuse. They include turkey
vultures (particularly at the second midden) and a
number of small shore birds and herring gulls. Vul
tures actually roosted in trees around the second mid
den. Animal tracks in the cleared coarse sand sur
rounding the midden do not implicate other scav
engers, though they have undoubtedly visited the
midden.

A time-lapse movie would be ideal to track the dis
persion of refuse. Repeated observations have
enabled us to piece together a sequence that might be
similar to what a time-lapse movie would show. The
first stage in the departure of a fish carcass from the
midden is that the entire carcass is dragged out to the
cleared sand. The next stage is the break-up of the
carcass into a head portion and a vertebral portion.
Finally, the vertebrae are separated and scattered. In
the field, the observer (IRQ) suspected that uncooked
filleted carcasses would be more frequently scavenged
than cooked ones. We also believed that fish remains
would be more subject to dispersal and loss from the
midden than the mollusk shells. The data show this
to be the case.

During recovery of the remains, we found masses of
fish bones under a layer of oyster shell. It appeared as
though the shell was sheltering the bone. During ex
cavation of the prehistoric shell middens in Charlotte
Harbor, similar accumulations of fish bones are often
found beneath large shells (Karen Jo Walker, personal
communication, 1989).

Some dispersion of both the fish and shell remains
occurred around the nucleus of the middens. It was
possible to quantify this dispersion in Midden 2,
where we recovered material from two 1 x 1 meter
squares to the east and west of the nucleus.

It is clear that the world was hard on our middens
(Tables 1 and 2). Losses of uncooked fishes were espe
cially severe (99%) among that group of small fishes
(less than 50 mm standard length) that had been added
whole to the midden. Losses of larger fishes (140 to
405 mm standard length), which were uncooked but
filleted, were considerable (ranging from 54% to 87%)
but not quite as great as for the small whole fishes.
Cooked specimens fared much better. In Midden 1,
89% of the cooked specimens were represented in an
estimate of the minimum numbers of individuals re
covered.

Culture and Environment in the Domain of the Calusa

At the time we constructed Midden 2, we did not
anticipate the differential preservation of cooked vs.
raw fish. We put both cooked and raw filleted spec
imens of seatrout, red drum, and mullet on Midden 2,
and upon recovery we could not distinguish between
specimens that were cooked or raw. For the combined
class of cooked and raw specimens (64 specimens of
which half were cooked and half were raw) we can
estimate the survival of raw specimens by reference to
the recovery rate for the raw specimens (46%). We thus
project that 15 of the 32 raw specimens of the combined
class were recovered. If this is true, then 25 of the
cooked specimens in the combined class survived, for
a substantially higher recovery of cooked specimens
of 78%. This corresponds more closely to the improved
survival of cooked specimens seen in Midden 1 (89%).

Mollusks on the average survived best of all. Mid
den 1, which was subjected to wash from exceptionally
high tide, experienced 23% loss of molluscan remains,
whereas Midden 2, out of reach of the waves, ex
perienced virtually no loss of mollusks. In fact, we
recovered more oysters than we thought we had de
posited. This discrepancy is probably due to those
small oysters that were adhering to larger clumps of
oysters. In addition to these small uncounted oysters,
a number of other mollusks that adhered to the oy
sters, such as slipper shells, ceriths, and mussels, were
not counted at the time the oysters were deposited.
Our cultural definition of an edible or target oyster is
one with a valve 5 cm (2 inches) or longer (Length =
greatest dorsal/ventral dimension).

A close look at the skeletal elements that did survive
well is informative (Tables 3 and 5). The completeness
of representation of each individual fish is tested by a
comparison between the expected numbers of identifi
able elements of each species of fish and the actual
number of elements found. The expected number of
identifiable elements is 65 for all fish species except
mackerel and catfishes, which have 90. The number of
specimens deposited on the site and the minimum
numbers of individuals of these specimens recovered
can be multiplied by the two factors of expected num
bers of elements to arrive at a range of estimates of the
recovery of fish remains (Table 3). Recovery ranges
from 0 to 66%. As previously described, the factors
affecting survival and subsequent recovery are related
to the cooked or raw filleted condition of the specimen.
The four species of fish (mackerel, sea catfish, red
drum, and seatrout) that were predominantly raw
when deposited on the midden experienced a greater
loss of elements, 73% compared to 64%, than those
species that were deposited as cooked carcasses on
Midden 2. The average estimated skeletal element
recovery at Midden 2 is 29% (Table 3). Based on the
minimum numbers of individuals recovered, the num
ber is 53 of 92, or 58% (Table 4).

In addition to losses we found additions, or what
may be thought of as intrusions, to the midden (Table
6). In Midden 1 these included crabs and isopods,
which were alive when the midden was recovered. A
great amount of vegetation (primarily turtle grass and
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Table 4. Relative Abundance of Species Expressed
as MNI Deposited and Recovered from Midden 2.
The Faunal Assemblage Recovered May Be
Viewed in Two Ways: Everything That Was
Recovered (total percentages), or Only Those
Species Considered Target Species (select percent
ages).

z Z 1= 1=
~ ]~ ~ " "'"." .~ r:: ." ... l::
~ '" " ~ " "Species o '" ~ ~

'"
~ ... " 1::0 " " i> '3~ o~ 0 .!!'" 0" " " f-<0 g:; '"

VERTEBRATES

Freshwater catfish 4 1% 1 TR TR

Sea catfish 21 3% 8 1% TR

Grouper 1 TR 1 TR TR

Jack 1 TR 0 0% 0%

Snapper 2 TR 2 TR TR

Seatrout 31 4% 20 2% 1%

Red drum 14 2% 6 1% TR

Mullet 12 1% 10 1% 1%

Mackerel 6 1% 5 1% TR

Total Vertebrates 92 11% 53 6% 3%

TARGET INVERTEBRATES

Ribbed mussel 2 TR 2 TR

Oyster 754 88% 779 93%

Quahog clam 6 1% 6 1%

Total Target
762 89% 787 94%Invertebrates

Select Total 854 100% 840 100%

ALL INVERTEBRATES

Cerith 0 71 3%

Slipper shell 0 90 4%

Mussel 0 190 9%

Ribbed mussel 2 2 TR

Oyster 754 1716 81%

Quahog clam 6 6 TR

Total Invertebrates 762 2075 97%

Total 854 2128 100%

'Percentages are rounded to whole numbers. TR indicates a percent
age less than 0.5%.

mangrove seeds and leaves) was added. Five hundred
fifty-four seeds sprouted, and doubtlessly there were
many more that did not sprout and were not counted.
Neither of these additions is hard to explain in view of
the inundation of the site. Three bird feathers found
may have been left behind by one of the middens' chief
scavengers, one of the shore birds.

A large number (159) of miscellaneous small mol
lusks found in the midden were not put there by us.
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Table 5. Relative Abundance of Skeletal Elements
Deposited and Recovered from Midden 2. The
Faunal Assemblage Recovered May Be Viewed in
Two Ways: Everything That Was Recovered (total
percentages), or Only Those Species Considered
Target Species (select percentages).

." ... "'5~ 1 ~
1= ;::
" "==~ l:: '":= d ",.Q "

...
~ Ei '" " ,. Ei "Species o '" ~ ~

"'=' "' ... 8 =' 1::OZ " " ~Z '3o~ "Q) 0

'" f-<

VERTEBRATES

Freshwater catfish 192 2% 10 TR TR

Sea catfish 1890 24% 325 10% 6%

Grouper 65 1% 43 1% 1%

Jack 65 1% 0 0% 0%

Snapper 130 2% 29 1% 1%

Seatrout 2015 25% 851 25% 15%

Red drum 910 11% 139 4% 2%

Mullet 654 8% 304 9% 5%

Mackerel 540 7% 142 4% 3%

Total Vertebrates 6461 81% 1843 54% 32%

TARGET INVERTEBRATES

Ribbed mussel 4 TR 3 TR

Oyster 1508 19% 1570 46%

Quahog clam 12 TR 12 TR

Total Target
1524 19% 1585 46%Invertebrates

Select Total 7985 3428

ALL INVERTEBRATES

Cerith 95 2%

Slipper shell 90 2%

Mussel 379 7%

Ribbed mussel 4 3 TR

Oyster 1508 3309 58%

Quahog clam 12 12 TR

Total Invertebrates 3888 68%

Total 5731

'Percentages are rounded to whole numbers. TR indicates a percent
age less than 0.5%.

Some of these, such as slipper shells, may have ad
hered to the oysters that were added to the midden.
Others probably found their way to the midden inde
pendently. Five fishes were also found that had not
been added by us. These may have been victims of the
red tide episode in the harbor that washed up on to the
midden.

Midden 2 also had additions to its fauna, but they
differed in many ways from those of the inundated
Midden 1. Midden 2 had very few seed plants added
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Table 6. Intrusive Organisms and Oyster
Epibionts.

Nature of Specimen Number Found

MIDDENl

Birds 1

Fishes 5

Crustaceans 7

Mollusks 159

Plant seeds 554

MIDDEN 2

Mollusks Adhering to Oyster Shell

Small oysters 1718

Mussel (Brachidontes) 379

Slipper shell (Crepidu[a) 90

Cerith (Cerithium) 95

Miscellaneous 7

Species Attracted to Refuse

Land snails, including a
Polygyra

Scorpions 3

Roach egg cases 2

Fly pupae 2

Plants TRb

aNot counted, but many hundreds.
bTR indicates trace remains.

but had uncounted hundreds of small land snails,
including many Polygyra, which were probably at
tracted to the algal growth on many of the fish bones.
The initial count of oyster shell valves was more than
twice what was purposely put on the midden. Assum
ing that only oysters over 5 cm in length were edible,
that is, that smaller oysters adhering to the larger
shells were not eaten, then the count of edible oysters
was very close to the number we deposited on the
midden. The larger oyster shells also brought fellow
travellers such as slipper shells (Crepidula), the small
gastropod Cerithium, and mussels (Brachidontes). We
assume that these small mollusks were not food re
sources, but it is possible that these small mollusks
may have been relished, perhaps in much the same
way that small coquina (Donax) are cooked into a tasty
broth today.

DISCUSSION

As these data indicate, our modern midden experi
ment was a dynamic scene of coming and going. No
less can be expected of an archaeological midden.
How comparable our experiment is to the prehistoric
situation is the question. The experiment we report
here gives only a hint of some of the complications
involved in this question.

Culture and Environment in the Domain of the Calusa

The almost complete loss of the small, whole, un
cooked fishes deposited on the midden was not fore
seen. On reflection, this loss might have been
anticipated. The uncooked whole fishes were all very
small (less than 50 mm standard length) and were
probably consumed whole by scavengers with the ex
ception of one small pinfish, from which a single ver
tebra was recovered. The filleted fishes were all fairly
large and still had enough tissue holding the skeleton
together so that when they were found and pulled at,
the entire carcass came off the midden. The break
down of the carcass occurred off the midden nucleus.
This observation is supported by a comparison be
tween the recovery rate of the raw fish remains in the
nucleus of Midden 2 and the total sample from that
midden (Table 1). The recovery of fish that were de
posited as raw carcasses almost doubles when the
finds from the extended site are considered, whereas
the estimated recovery of cooked fish does not change.
This difference probably has a mechanical explana
tion. If, for example, a cooked fish carcass, whose
tissue was loosely held together, were pulled at in the
process of scavenging, only the piece that was actually
held would come off, leaving a portion of the carcass
on the midden to be recovered by us.

Our experiments are not clear on the subject of the
importance of size of the specimens and their potential
loss to scavengers. All the whole raw specimens de
posited on the middens were small, and no small
fishes were cooked. It is likely that small cooked fish
refuse would have escaped scavengers better than the
whole specimens did, and it is also likely that the
scavengers that had access to the site would not be able
to carry away whole raw fishes above a certain size.
These two points should be tested by further experi
mentation.

Midden 1 is not the first midden to be inundated by
water. However, this event complicated our data
gathering. We believe flooding by the sea and the fish
kill resulting from red tide added miscellaneous small
mollusks and remains of fishes to the midden. It also
may have washed away some of the fish remains de
posited by us on the midden. The difference between
Midden 1 and Midden 2, which was built well above
the high tide line, suggests that the inundation caused
a major change in the faunal assemblage. Though the
recovery of cooked specimens was higher in Midden
1 than in Midden 2, all other categories of specimens
were lower (Table 2). Furthermore, each individual
fish was represented by fewer than expected skeletal
elements in the Midden 1 sample (Table 3).

In archaeological sites, both types of disturbance
exemplified by our two middens could occur in one
location. In the early occupation of a site, the initial
deposits could be subject to flooding as was seen at
Midden 1. Later in the occupation, after accumula
tions raise the midden above the level at which it
would be subject to flooding, losses may be more
comparable to those seen in our Midden 2 experiment.

The two most common methods of quantification in
zooarchaeological research are a count of the iden-
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tified remains and a calculation of the minimum num
ber of individuals (MNI) represented. When these are
applied to the categories of raw and cooked fish car
casses and mollusks in the experimental Midden 2,
and a comparison is made between what was known
to have been deposited and what was recovered, it is
clear that the MNI more closely reflects the deposit
(Tables 2, 3, 4, and 5). In Midden 2, recovery of all
fishes, except the small whole fish, was 58% as calcu
lated by MNI but only 29% calculated by number of
specimens (Tables 2 and 3). Loss of mollusks was
about 25% in Midden 1 and no loss occurred in Midden
2.

CONCLUSIONS

How should we evaluate the results of these experi
ments? Should the results be used as a guide to a better
understanding of the faunal assemblages from the ar
chaeological sites? Even though we conducted only
two experiments and their design was imperfect, we
believe there are lessons to be learned from them.
These are: (1) small whole fishes were almost com
pletely lost to scavengers; (2) raw filleted fishes were
lost at a greater rate than cooked fishes; (3) mollusks
suffered almost no loss; (4) a number of organisms,
particularly oyster epibionts such as slipper shells,
small mussels, and small oysters, were added uninten
tionally to the midden along with the large oyster
considered to be the subject of the food quest; (5) losses
to the midden in the presence of wild scavengers were
minor compared to the experiment conducted by WaI
ters (1984) in the presence of domestic dogs.

These experiments give us insight into the possible
effect scavengers had on prehistoric middens. We
should be confident that the molluscan component of
the site is fairly well intact at least from scavenger loss.
We may also assume that any small, whole, uncooked
fish put on the midden would not have persisted.
Quantification by calculation of minimum numbers of
individuals appears to be a more accurate measure of
vertebrates deposited on the site than a count of iden
tified elements. Finally, there will be species that were
brought unintentionally to the site or came, perhaps
attracted by the refuse, and died and became incor
porated at the site.

How do we, with our different cultural perceptions,
detect those animals that were not part of the food
quest? Some are clearly so small, such as the c~rit.hs

and slipper shells, that they would have added InSIg
nificantly to the diet. Others are known to be attracted
to refuse, such as the land snail Polygyra. The valves of
some dead oysters are often brought to the site at
tached to a clump of shells of live animals. These can
be detected by the disparity between left and right
valves and the growth of other organisms such as
barnacles on the inside of the valve. The distinction
between target species and incidental species must be
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made on a case-by-case basis and our own cultural
biases about what is edible should be excluded.

Much more experimentation must be done if we are
to understand the full impact of scavengers on the
composition of the biological remains within a mid
den. When the impact of scavengers, the effects of
differential preservation, and perhaps some of the cul
tural rules of the prehistoric inhabitants of a site are
inferred, we will be better able to understand a prehis
toric way of life based upon the remains recovered
from shell middens.
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Archaeobotanical Research in the Calusa Heartland

C. Margaret Scarry and Lee A. Newsom

The Calusa are considered unusual because their
complex social and political relations were ap

parently not dependent on agricultural production.
Instead, most scholars believe tha t the Calusa's
stratified society was supported by a fisher/forager
subsistence economy (Goggin and Sturtevant 1964;
Marquardt 1987, 1988; Widmer 1988). This assess
ment, while it may well be accurate, is based on very
sketchy evidence about Calusa plant procurement and
production strategies.

Before our work, there were no systematic analyses
of plant remains from the Calusa region of southwest
Florida. What little evidence we had about Calusa
plant use came from ethnohistoric accounts and from
several incidental reports of plant remains. Span
iards, who visited southwest Florida in the sixteenth
and seventeenth centuries, reported that bread was
made from roots and that fruits were collected (Fon
taneda 1944:27-28; Hann 1986:91-94). Their accounts
do not mention domesticated crops. Cushing (1897)
recovered spectacularly preserved organic materials
from his excavations at Key Marco. These included
wood carvings and gourds but no remains from food
crops (Cutler 1975:245-246; Gilliland 1975:47-161).
There are also a few brief reports of plant remains from
more recent excavations in southwest Florida (Fradkin
1976; Scarry and Newsom 1986). These very limited
studies produced little information about plant use
and no evidence for domesticated plants. Indeed for
all of tropical Florida, besides those reported here, the
only systematically collected and analyzed plant
remains are from the Granada and Honey Hill sites in
the Biscayne Bay area of southeast Florida (Masson
and Scarry 1991; Scarry 1985). The analyses of the
Granada and Honey Hill plant data indicated that
several subtropical fruits were collected, but produced
no evidence of crop production.

The lack of documentary and archaeobotanical
evidence has left room for widely divergent proposi
tions about Calusa plant use. Dobyns (1983:126-130)
has argued that the Calusa were dependent on the
agricultural production of either maize or roots. In
contrast, Widmer (1988:229-234) has argued that plant
foods contributed very little to the Calusa diet.

We believe, given the dearth of evidence, that it is
too soon to make such sweeping generalizations. This
report presents analyses of plant remains from sites in
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the Charlotte Harbor area of southwest Florida. Our
results suggest that crop production played, at most,
a minor role in the subsistence strategies of the Calusa
and their predecessors. On the other hand, it seems
unwise to dismiss plants as unimportant. A variety of
both food and non-food plants clearly were collected
and used by the aboriginal inhabitants of southwest
Florida.

The work we describe here took the initial steps in
what we hope will be long term investigations of the
plants used by the Calusa and their predecessors. Be
cause it was the first study of its kind for southwest
Florida, our work was conducted in two stages. The
first was basic background research. Besides the
sfandard literature review, we made field surveys of
vegetation communities in the Charlotte Harbor area
and collected modern seed and wood specimens at
regular seasonal intervals. The information and com
parative materials we collected during these field trips
were essential for our identification and interpretation
of the archaeobotanical remains.

In the second stage of our research we identified and
analyzed archaeologically recovered plant materials.
We examined samples of plant remains collected
during test excavations at six sites in the Calusa
heartland (see Marquardt, Chapter 2, this volume).
Cultural deposits at these sites range in age from about
3000 B.C. to A.D. 1350. To supplement our data, we
also identified the wood used to make some of the
artifacts from the Key Marco site (Cushing 1897; Gil
liland 1975).

Our analyses of the plant data focused on very basic
questions. We assessed what plant resources were
utilized by the aboriginal inhabitants of southwest
Florida and searched for temporal or spatial varia
bility in patterns of plant use. Our data are limited
and by themselves cannot resolve complex issues
about the plant production and procurement
strategies of the Calusa and their predecessors. The
data do, however, set the groundwork for more exten
sive future research.

ENVIRONMENTAL SETTING

The plant data were collected from sites located in
Charlotte Harbor and Pine Island Sound on the south
west coast of Florida. This region, which lies between
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26° 20' and 26° 50' N, and 82° to 82° 15' W, is at the
northern edge of the neotropical biome (Nieuwolt
1977:1-4, 167). The climate is similar to insular
climates in the West Indies and is classified as part of
the seasonally dry to moist tropics (Nieuwolt 1977:
163-164). As is typical of areas with such climates,
southern Florida has relatively high summer rainfall,
short midwinter dry seasons, and high hu-midity
(Long 1974:34). Because infrequent frosts occur as far
south as Dade County, the climate is often charac
terized as subtropical (Craighead 1971:23; Davis
1943:139).

The vegetation and habitats that the Calusa and
their predecessors knew were probably very similar to
those of the modern coastal environment. Recent syn
theses of Florida's vegetation history indicate that es
sentially modern vegetation has been in place for
approximately 5000 years (Watts and Hansen 1988;
Brown and Cohen 1985). Thus, we can use the present
day plant communities of southwest Florida as
analogs of the communities that were present when
the sites were occupied.

The vegetation of southern Florida is distinctive due
to the southern peninsula's position straddling two
major biomes-temperate and tropical. Moreover,
relict flora of Tertiary and Pleistocene age existed in
refugia in the Central Highlands and on the Atlantic
Coastal Ridge during periods of climatic stress and
subsequently contributed to the vegetation. Thus the
region has a rich flora in which temperate and tropical
plants intergrade and co-occur in a unique way.
Tropical species are more abundant along the coasts
largely because of the moderating influence of the
trade winds and warm ocean currents just offshore.
Generally speaking, the tropical component is a
species-poor variant of West Indian flora, while the
temperate component is a species-rich southern
variant of Coastal Plain and Piedmont flora (Watts and
Hansen 1988; Long 1974:36).

Tropical plants have formed a consistent, though
often minor, component of the lower peninsula's
vegetation for some time. Mangrove root casts and
cabbage palm seeds occur in early Pleistocene deposits
(Newsom n.d.c), and the pollen record indicates that
tropical species have been present for at least 50,000
years (Watts and Hansen 1988). As a result of the
fluctuations in sea level and climate that characterized
the Pleistocene and early Holocene, tropical com
munities in southern Florida probably underwent
cycles of colonization, establishment, degeneration,
and perhaps on occasion complete elimination. Near
by sources of germplasm, coupled with ready agents
for seed dispersal, assured the place of tropical plants
in southern Florida's vegetation, however. Roughly
90% of the tropical species found in Florida are Antil
lian in origin (Long 1974:36). Guppy's (1917) and
Millspaugh's (1907) investigations of tropical plants
found in Florida indicated that a high proportion rely
on birds or water for seed dispersal. Bird-dispersed
species are particularly abundant. As a result, the
flora contains numerous plants that have fruits that
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are fleshy or otherwise attractive to birds (Tomlinson
1980:54-57).

PLANT COMMUNITIES IN SOUTHWEST
FLORIDA

Ten major plant communities occur in southwest
Florida (Davis 1943:131-214; Long 1974; Harper 1927).
Coastal associations include marine vegetation,
mangrove swamp, salt marsh, and coastal dune and
strand (Howard 1979). Landward (or inward in in
sular situations) from these are tropical and subtropi
cal hardwood hammocks. Other mainland associa
tions include wet prairie and freshwater marsh, inland
swamp, pond and river margin communities, and
pineland. Last, a ruderal association is found in dis
turbed habitats. Around Charlotte Harbor and Pine
Island Sound, tropical plants and associations prevail.
Further inland, subtropical species typical of the main
land are more common.

Marine Vegetation

Vascular plants often form dense submarine
meadows in the shallow waters of bays and near
beach areas (Long 1974:41). Four principal plants
dominate this association: sea grass (Halophila engel
manii), turtle grass (Thalassia testudinum), widgeon
grass (Ruppia maritima), and manatee grass (Syrin
godium filiformia). These plants, especially widgeon
and turtle grass, are critical components of the shal
low-water habitat and food web (Walsh and Grow
1972).

Mangrove Vegetation

The mangrove swamp formation in Florida occurs
at the interface of the sea and land much as it does
throughout the circum-Caribbean basin. Four woody
species dominate this community. Red mangrove
(Rhizophora mangle) tends to grow on the outermost,
seaward fringe of the community. Landward of the
red mangrove there is typically a zone dominated by
black mangrove (Avicennia germinans). White
mangrove (Laguncularia racemosa) may intermix with
the black mangrove, particularly where soils are cal
careous and better drained; it may also form pure
stands. Buttonwood (Conocarpus erectus) generally oc
curs farthest from the sea, but also can be found inter
grading with the other mangroves (Lugo 1980; Stern
and Brizicky 1957:46). A sparse herbaceous layer oc
curs in the mangrove association. Characteristic
species include saltwort (Batis maritima), Dalbergia
ecastophyllum, glasswort (Salicornia perennis), and rub
ber vine (Rhabdadenia biflora).

Salt Marsh Vegetation

The salt marsh community occurs around tidal es
tuaries, bays, and inlets, often forming behind or
landward of mangrove swamps. Except for a lack of
trees, it is floristically similar to the mangrove com
munity. Characteristic salt marsh plants include sea
oxeye (Borrichia arborescens, Borrichia frutescens), cord
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Table 2. Common Plants of the Coastal Hardwood
Hammock Community.

grass (Spartina spp.), sea lavender (Limonium
carolinanum), salt grass (Distichilis spicata), sedge
(Cyperus ligularis), bittermint (Hyptis pectinata), and
saw grass (Cladium jamaicense) (Cooley 1955:8, 12;
Long 1974:41).

Coastal Dune and Strand Vegetation

The coastal dune and strand community occurs on
sandy beaches. Plants growing in such exposed en
vironments exhibit adaptations to the stresses caused
by salt spray, harsh sun, wind, and a high water table
(Stern and Brizicky 1957:46). The vegetation of the
dunes and strands is primarily herbaceous, consisting
of species which are cosmopolitan along neotropical
shorelines. Woody species are sparse and shrublike.
Characteristic plants of the dune and strand formation
are listed in Table 1.

Common Name

HAMMOCK
Cabbage palm
Gumbo limbo
Seagrape
Mastic
Strangler fig
Twinoerry
Jamaica dogwood
Wild coffee
Caper
Varnish leaf
Snowberry
Myrsine
Stoppers
MarIberry

Scientific Name

Sabal palmetto
Bursera simaruba
Coccoloba uvifera
Mastichodenaron foetidissimum
Ficus aurea
Myrcianthes jragrans
Piscidia pisclpufa
Psychotria nervosa P. sulzneri
Capparis cynophallophora
Dodonaea viscosa
Chiococca alba
Rapanea guianensis
Eugenia spIJ.
Araisia escallonioides

Sources: Cooley 1955:14-15; Howard 1979:242; Long
1974:41.

Table 1. Common Plants of the Coastal Dune and
Strand Community.

Hardwood Hammock Vegetation

Hammocks are found on fertile well-drained soils,
including shell middens. In hammocks, broad-leaved
evergreen trees and palms form dense forests in rela
tively small areas (Davis 1943:166; Long 1974). Ham
mocks are characterized by luxuriant growth, high
species diversity, and a broad range of life forms-mos
ses and epiphytes are common. Understory growth is
inhibited by the closed canopy, and is composed
primarily of shade tolerant shrubs and herbs. The
sparse herbaceous layer results in a relatively open
forest floor.

There are two types of hardwood hammocks in
south Florida-coastal and inland (Austin and Weise
1973:146; Davis 1943:147-148). These differ not only in
location but also in the relative proportions of tropical,
subtropical, and temperate trees.

Coastal hardwood hammocks are found on high,
well-drained ground adjacent to the coasts. The tran
sition from open water to hammock interior involves
numerous small changes in microhabitat. Thus, along
with the vegetational transition come changes in
drainage, humidity, temperature, water and mineral

Sources: Cooley 1955:11; Harper 1927:98-99.

Erythrina herbacea
Zanthoxylum fagara
Pithecelfobium guadalupense
Pithecellobium unguis-cati
Randea aculeata
facquinia keyensis
Ximenia americana
Caesalpinia bondoc
Coccoloba uvifera
Sophora tomentosa
Opuntia spp.
Acanthocereus sp.
Gossypium hirsutum
Ernodea littoralis
Yucca aloifolia
Agave spp.
Sabal pa1metto

XERIC ZONE
Coral bean
Wild lime
Blackbead
Cat's-claw
Indigo berry
Joeweed
Hog plum
NicKer bean
Seagrape
NecKlace pod
Prickly pear cactus
Barbed wire cactus
Wild cotton
Golden creeper
Spanish bayonet
Century plant
Cabbage palm

content of soils, and wind protection (Austin and
Weise 1973:146). Common trees of the hammock inte
rior are listed in Table 2. Besides the trees, epiphytes
and lianas are very common (Cooley 1955:11).

A zone of xeric vegetation that inhabits the ecotone
between mangrove or other coastal vegetation and
hammock vegetation is often found in association
with, and fringing, the hammock proper. This transi
tional vegetation consists largely of sclerophyllous
and spiny plants (Austin and Weise 1973:145). Harper
(1927:98-99) calls this the "cactus thicket" zone. Com
mon species of the transition zone are listed in Table
2.

Inland hardwood hammocks occur as patches of
hardwood vegetation, often described as islands, in
terspersed throughout the widespread pinelands of
southern Florida (Phillips 1940:167). Inland ham
mocks contain many of the tropical species found in
coastal hammocks, but temperate species also are
usually well represented (Alexander 1958). Charac
teristic inland hammock species are listed in Table 3.
As one moves from south to north, an increasing
proportion of temperate zone plants occur in the in
land hammocks, and tropical plants become less abun
dant or are entirely absent.

Scientific Name

Sesuvium portulacastrum
Batis maritima
Cakile fusiformis
Canavalia lineata
Iva frutescens
Unwla paniculata
Yucca aloifolia

Coccoloba uvifera
facquinia keyensis
Scaveola plumieri
Sauriana maritima

Common Name

HERBACEOUS
Sea purslane
Saltwort
Sea rocket
Railroad vine
Marsh elder
Sea oats
Spanish bayonet

WOODY
Seagrape
Joewood
Inkberry
Bay-cedar
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Table 3. Common Plants of the Inland Subtropical
Hammock Community.
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Table 4. Common Plants of the Inland Swamp and
Seasonally Wet Habitat Community.

a temperate species
Sources: Alexander 1958; Davis 1943; Phillips 1940; Tomlin
son 1980.

Sources: Davis 1943:177-178; Long 1974:41.

Tropical species such as cocoplum (Chrysobalanus
icaco), myrsine (Rapanea guianensis), and pond apple
(Annona glabra) occur, however, as minor components
inhabiting the outer fringes of these communities
(Davis 1943:186).

Common Name

Marlberry
Spicewood
Hackberry
Pidgeon plum
Persimmon
White stopper
Red-berry stopper
Spanish stopper
Strangler fig
ShortIeaf fig
Dahoon holly
Mastic
Red mulberry
Twinberry
Red bay
Blackbead
Wild coffee
Laurel oak
Uveoak
Myrsine
Cabbage palm
Saw paIrrietto
Wild lime

Scientific Name

Ardisia escallonioides
Calyptranthes sP)"
CeltIS laevigata
Coccoloba diversifolia
Diospyros virginiana a
Eugenia axillaris
Eugenia confusa
Eugenia foetida
Ficus aurea
Ficus citrifolia
Ilex cassine
Mnstichodendron foetidissimum
Morus rubra a
Myrcianthes fra~rans
Persea borbonia
Pithecellobium guadalupense
Psychotria undata P. sulzneri
Quercus laurifolia a
Quercus vir$miana a
Rapanea gUlanensis
Sabal palmetto a
Serenoa repens a
Zanthoxylum fagara

Common Name

HERBACEOUS
Lizard's tail
Bulrush
Rush

WOODY
Bald cypress
Willow
Dahoon holly
Red maple
Water oak
Water ash
Florida ash
Pond apple
Red mUlberry
Fig
Swamp dogwood

Scientific Name

Saururus cernuus
Scirpus validus
Juncus polycephalis

Taxodium distichum
Salix sPI?
Ilex cassme
Acer rubrum
Quercus nigra
Fraxinus caroliniana
Fraxinus pauciflora
Annona glabra
Morus rubra
Ficus spp.
Comus loemina

Pineland Vegetation

Pine-dominated communities cover extensive areas
of southern Florida. Typically these communities con
tain a scattering of pines associated with an under
story of saw palmetto (Serenoa repens) and grasses. In
some areas, particularly in the extreme south, very few

Table 5. Common Plants of the Pond and River
Margin Community.

Pond and River Margin Vegetation

A hydric hardwood association occurs in south
Florida along inland ponds, lakes, and waterways.
Except for a few tropical plants, the species composi
tion of this community is much the same as it is
throughout peninsular Florida. Typical woody plants
are listed in Table 5; other than pond apple and
cocoplum, which are restricted to areas near the coast,
all are temperate species.

Sources: Long 1974:39-40; Harper 1927:119-122.

Wet Prairie and Freshwater Marsh Vegetation

Vast areas of southern Florida are covered by almost
treeless wet prairie. The most extensive development
of this association is found in the Everglades (Davis
1943:195-197; Long 1974:39). Saw grass (Cladium
jamaicense) is the dominant wet prairie species; com
monly associated with it are cattail (Typha latifolia),
pickerel weed (Pontederia lanceolata), fire flag (Thalia

geniculata), needle grasses (Eleocharis spp.), bulrushes
(Scirpus spp.), arrow-heads (Sagittaria spp.), and
several ferns.

Davis (1943:198) described a form of wet prairie or
"semi-marsh" found inland from salt water marshes
along the southwest coast. This subcommunity is par
ticularly well represented in the Big Cypress region
where calcareous soils are an important factor in its
occurrence. The dominant species found here are
switch grasses (Panicum spp.), needle grasses, black
sedge (Schoenus nigricans), beak rushes (Rhynchospora

spp.), and saw grass.

Inland Swamps and Seasonally Wet Forest Vegetation

Swamps are forests in which shallow standing water
is present most of the year. Cypress forests and
bayheads are similar to swamps but are only seasonal
ly flooded (Davis 1943:176). Trees and herbaceous
plants characteristic of inland swamps are listed in
Table 4. Cypress forests are almost completely dom
inated by cypress. Bay forests (also known as bay
heads and baygalls) are wet forests dominated by
evergreen hardwood trees, particularly sweet bay
(Magnolia virginiana), black gum (Nyssa sylvatica), red
bay (Persea borbonia), and swamp bay (Persea palustris).

The dominant trees and typical associates of swamps,
cypress forests, and bayheads are temperate plants.

Common Name

Red maple
Pond ap,Ple
Water filckory
Hackberry
Buttonbush
Cocoplum
Swamp dogwood
Water ash
Water locust
Sweetgum
Wax myrtle
Black gum
Red bay
Cabbage palm
Willow
Bald cypress
Florida elm

Scientific Name

Acer rubrum
Annona glabra
Carya aquatica
Celtis laevigata
Cephalanthus occidentalis
Chrysobalanus icaco
Comus foemina
Fraxinus caroliniana
Gleditsia aquatica
Liquidambar styraciflua
Myrica cerifera
Nyssa biflora
Persea borbonia
Sabal palmetto
Salix s,PP'
TaxodlUm distichum
Ulmus americana var.
floridana
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Sources: Davis 1943:132-135; Long 1974:37.

Table 7. Common Plants of the Ruderal
Community.

trees are present (U.S.D.A. Soil Conservation Service
1985:34). The tree-less, or virtually so, areas are called
"saw palmetto prairies" by Davis (1943:160). Long
(1974:38) distinguishes wet versus dry pinelands-the
former being found where there is seasonal flooding.
Both types of pineland are subsumed under the
broader category of South Florida Flatwoods
(U.S.D.A. Soil Conservation Service 1985:34-37).

Dry pinelands are found on sandy, highly acidic
soils. Woody species comprising the dry pineland
association are listed in Table 6. The herbaceous layer
is rich in species (see Table 6), and a number of grasses
occur, the most common of which is wire grass (Aris
tida stricta).

The wet pineland association is most extensive
along the western margin of the Big Cypress Swamp
(Long 1974:38). In this area soils are more calcareous
than the typical flatwoods soils (Davis 1943:164). As
in the dry pineland, slash pine is the dominant species.
Cabbage palm is more frequent, however, due to the
calcareous soils. Other trees and shrubs found in the
wet pinelands are listed in Table 6. Like the dry
pinelands, wet pinelands contain a rich herbaceous

Common Name

Ragweed
Common pigweed
Slender amaranth
Mexican poppy
Begger-ticks
Spanish needles
Wine-flower
Spiderling
Sandspur
Mexican tea
Do~-fennel

GloDe amaranth
(tropical America)
Pepper-grass
Blue flax (Europe)
Wood sorrel (Europe)
Pokeweed
Saw thistle (Europe)
Trianthema
Bur mallow
Verbena (tropical
America)

Scientific Name

Ambrosia atremisiifolia
Amaranthus hybridus
Amaranthus viridis
Argemone mexicana
Bidens alba
Bidens bipinnata
Boerhavia diffusa
Boerhavia erecta
Cenchrus spp.
Chenopodium album
Eupatorium capillifolium

Gomphrena serrata
Lepidium vir8inicum
Linum usitatlssinum
Oxalis stricta
Phytolacca americana
Sonchus asper S. oleraceus
Trianthema portulacastrum
Urena lobata

Verbena bonariensis

Table 6. Common Plants of the Pineland
Communities.

component and a plethora of grasses (see Davis
1943:165).

Common Name

HERBACEOUS
False foxglove
Boneset
Stipulicida
Wire grass

Scientific Name

DRY PINELANDS

Agalinis filifolia
Eupatorium villasurn
Stlpulicida setacea
Aristida stricta

Ruderal Vegetation

Long (1974:41) describes a weed flora particular to
south Florida. This is a highly variable association. It
is generally found in disturbed areas such as along
roadsides, burned-over areas, and near human habita
tions. Common species are listed in Table 7; many
more are mentioned by Harper (1927:134).

Sources: Davis 1943:164-165; USDA Soil Conservation
Service 1985:35.

ARCHAEOBOTANICAL SAMPLES

Our report is based on archaeobotanical samples
collected from six sites in the Charlotte Harbor area.
Samples from five sites-Useppa Island (8LL51); Cash
Mound (8CH38), Josslyn Island (81132), Buck Key
(8LL722), and Pineland (8LL33)-were collected dur
ing excavations directed by William Marquardt.
George Luer collected samples from the sixth site, Big
Mound Key (8CH10), after looters cut a bulldozer
trench through the mound.

Two types of plant samples were collected. The
primary sources of the plant data are 20 flotation
samples (Table 8). Thirteen of these were column
samples collected from the test excavations conducted
by the Southwest Florida Project. The other seven
flotation samples were collected from features at
Josslyn Island and Big Mound Key. The second type
of sample consisted of the wood remains collected
from the V4" screens used to recover artifacts from the
excavated deposits. Wood charcoal remains were
identified from 47 screen samples from the test excava
tions at Buck Key, Pineland, and Useppa Island (Table
8). Because of inherent size biases in samples collected
from large-mesh screens, the contents of these samples

Spiranthes vernalis
Xyris e/liottii
Ipomoea tennissima
Polygala spp.

Pinus e/liottii
Morus rubra
Forestiera segregata
Erythrina herbacea
Serenoa repens
Ilex 8labra
Mynca cerifera

Pinus e/liottii
Diospyros virginiana
Serenoa repens
Zamia integrifolia
Brysonima cuneata
Guettarda scabra
Eugenia longipes
Ardesia esca1lonioides
Vaccinium spp.

WOODY
Slash pine
Red mulberry
Florida privet
Coral bean
Saw palmetto
Galloerry
Wax myrtle

WET PINELANDS

HERBACEOUS
Ladies-tresses orchid
Yellow-eye grass
Glades morning glory
Milkworts

WOODY
Slash pine
Persimmon
Saw palmetto
Coonti
Locust berry
Velvetseed
Lon~-stalkedstopper
Marlberry
Blueberry/ deerberry
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Table 8. Charlotte Harbor Plant Samples.
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Number Seed
Volume Processing

Plant Wood of Seed Countlgm
Site Provenience (I) Method

Weight Weight Wood Count of Plant
(gm) (gm) Fragments Weight

Identified

A-1-2 screened 1
A-l-4 screened 3
A-1-5 screened 1
A-1-10 screened 1
A-l-12 screened 4
A-1-l3 screened 6
A-I-IS screened 1
A-2-6/7 23 floated 14.50 13.63 20 5 0.35
A-2-11 23 floated 11.64 11.37 17 3 0.26
B-1-1 screened 1

Buck B-1-3 screened 1

Ker B-1-4 screened 2
8L 722 B-1-5 screened 2

B-1-9/1 screened 6
B-1-1O screened 2
B-1-ll screened 26
B-2-5 18 floated 61.32 60.54 58 133 2.17
B-2-7 screened 4
B-2-8 screened 4
B-2-9 25 floated 96.97 95.78 75 126 1.30
B-2-10 screened 2
1-1-2 screened 5
1-1-5 screened 1

A-l-4 9 floated 24.16 24.03 20 1 0.04
iosslyn A-l-12 28 floated 25.78 23.93 20 18 0.70
sland A-1-22 28 floated 19.59 18.66 20 266 13.58

8LL32 A-I-32 28 floated 13.07 12.71 20 21 1.61
A-2-6 ? floated 77.61 62.54 20 182 2.35

B-1-1 screened 1.25 2
B-1-2 screened 2.10 6
B-1-4 screened 463.70 50
B-I-5 screened 99.00 50
B-1-6 screened 65.00 40
B-1-7 screened 57.80 50
B-I-8 screened 132.50 50
B-1-9 screened 129.70 50
B-1-10 screened 119.50 40
B-1-ll screened 122.70 50
B-l-12 screened 111.70 40
B-1-l3 screened 73.30 70
B-1-14 screened 56.20 40

Pineland B-1-15 screened 23.90 40
8LL33 B-1-16 screened 43.40 40

B-1-17 screened 75.70 40
B-1-18 screened 23.30 29
C-1-1 screened 2.00 8
C-1-2 screened 9.60 23
C-1-3 screened 8.20 11
C-l-4 screened 41.80 30
C-1-5 screened 39.90 30
C-1-6 screened 44.80 30
C-1-7 screened 37.90 40
C-1-8 screened 33.70 35
C-1-9 screened 33.20 31
C-1-10 screened 20.00 33
C-1-13 screened 12.20 6

Usepsa A-1-9 screened 1
Islan A-4-2 18 floated 2.56 2.47 2 34 13.28
8LL51 A-2-2 screened 5

Cash A-l-4 18 floated 4.42 2.70 15 8 1.81
A-1-8 20 floated 2.19 2.01 10 7 3.20

Mound A-1-17 24 floated 3.32 3.18 30 1 0.30
8CH38 A-1-20 23 floated 3.93 3.88 30 2 0.51

U-2-ll 9 floated 13.67 12.51 30 22 1.61
Big U-1-8B 9 floated 25.91 25.51 40 24 0.93
Mound U-1-7 14 floated 13.16 13.05 30 12 0.91

Keif U-1-6M floated 9.12 8.74 30 30 3.29
8C 10 U-1-6B floated 10.24 9.74 30 170 16.60

U-1-2 14 floated 2.53 2.34 14 3 1.19

Note: The stratigraphic levels for Big Mound Key, excavated by George Luer, were numbered from older to younger; the stratigraphie levels from
the other five excavations were numbered from younger to older.
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are not directly comparable to materials from the flota
tion samples. We consider these screen samples to be
supplementary sources of data.

Detailed information about each site, including the
location and extent of the test excavations and the
nature of the cultural deposits, is presented elsewhere
in this volume (see Chapter 2). Likewise, the proce
dures used to collect and float column and feature
samples are described in Chapter 2. Therefore, the
follOWing review of the contexts from which the plant
samples were collected is brief. We emphasize those
aspects of the sample contexts that are important for
understanding our interpretations.

Buck Key (8LU22)

Buck Key, located in the southern portion of Pine
Island Sound, is part of a barrier island chain at the
sound's western edge (see Figure I, Chapter 2). The
Buck Key site is a shell midden located on the island's
eastern edge. For this site, we examined plant remains
recovered from both flotation and 14" screen samples.
We analyzed four flotation samples from 50x50xl0 em
columns removed from test units A-2 and B-2. Both
seed and wood remains were identified from the flota
tion samples. Plant remains were sparse in the two
column samples from unit A-2. In contrast, the two
column samples from unit B-2 came from heavily
burned, organic deposits and produced abundant
plant materials. Besides the flotation samples, wood
remains were identified from 19 screen samples.
These screen samples were collected from three addi
tional levels in column B-2, and from general level
contexts in units A-I, B-1, and 1-1. Radiocarbon assays
from the site indicate that the cultural deposits, and
hence our plant samples, date to the period between
A.D. 1027 and 1439.

Josslyn Island (8LL32)

Josslyn Island is located within Pine Island Sound
about 13 km northeast of Buck Key (see Figure I,
Chapter 2). The Josslyn Island site is a large shell
mound complex built around a "central court." We
analyzed plant remains from five flotation samples
from this site. Four samples were from selected levels
(4,12,22, and 32) of a 50x50xl0 em column in test unit
A-I. The fifth sample, A-2-6, was collected from a
large, ash lens located near test unit A-I. Radiocarbon
dates indicate occupations at the site span more than
a thousand years. The column samples from Levels 22
and 32 date to about 324-67 B.C. The column sample
from Level 12 dates to about A.D. 801-978, while that
from Level 4 dates to about A.D. 1225-1304. The large
feature in A-2-6 produced a date of A.D. 961-1054 and
is thus roughly contemporaneous with Level 12.

Pineland (8LL33)

Pine Island, a large, linear island located about 4 km
north of Josslyn Island, forms the eastern boundary of
Pine Island Sound (see Figure I, Chapter 2). The
Pineland site is a shell mound complex located on the
northwestern edge of Pine Island. For this report we
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analyzed only wood charcoal collected from 114"

screens. The wood samples were collected from
general level contexts in two 2x2 m test units. Wood
samples from 28 levels were examined. Based on as
sociated ceramics, the Pineland materials date to the
period between A.D. 500 and 1400.

Useppa Island (8LL51)

Useppa Island lies at the northern end of Pine Island
Sound, approximately 7 km west-northwest of Josslyn
Island (see Figure I, Chapter 2). The northern and
eastern portions of the island are covered by shell
midden. We analyzed the contents of a single flotation
sample taken from the base of a column in test unit
A-4. We also examined wood charcoal fragments
from two other contexts (unit A-I-9 and unit B-2-2). In
all samples plant remains were very sparse. Based on
a radiocarbon assay from associated materials, the
flotation sample from unit A-4 dates to about 805-740
B.C. The screen samples are believed to be roughly
contemporaneous with the flotation sample.

Cash Mound (8CH38)

Cash Mound is located at the northern end of Char
lotte Harbor. The shell midden forms a small penin
sula on the west shore of Turtle Bay (see Figure I,
Chapter 2). We analyzed four flotation samples taken
from columns cut into an eroding remnant of the mid
den. Radiocarbon assays indicate that three of the
flotation samples date to the period between A.D. 67
and 398. The fourth sample dates to roughly A.D.
672-806.

Big Mound Key (8CRlO)

Big Mound Key is located at the northwestern end
of Charlotte Harbor (see Figure I, Chapter 2). The site
is an extensive shell mound complex situated at the
mouth of Whidden's Creek on Cape Haze peninsula.
In the late 1970s, the site was seriously damaged by
relic hunters who used bulldozers to cut trenches
through the mound. In 1982 George Luer salvaged
what information he could from the damaged areas of
the site by draWing stratigraphic profiles of the walls
of the looters' trenches and excavating a large pit
exposed in one trench. We analyzed flotation samples
Luer collected from six distinct strata in this pit.
Radiocarbon tests indicate that the pit fill dates to
about A.D. 780-1060.

LAB METHODS

For each context, two samples were produced by the
flotation procedures used to extract biological remains
(see Chapter 2 for a description of flotation methods).
The light fractions contained materials that floated to
the surface of the water where they were recovered
with a hand sieve. Plant remains comprised the
majority of the materials recovered in the light frac
tions. Thus, the light fractions were not sorted before
they were given to us for analysis.
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The heavy fractions contained materials that sank
and were captured by a VI6" mesh screen. The heavy
fractions were composed largely of shell and bone,
though a few plant fragments also were found in most
heavy fractions. Karen Jo Walker, the project zooar
chaeologist, supervised the sorting of the heavy-frac
tion materials. The heavy fractions were screened
through a series of geological sieves, then hand sorted
to remove bones and other identifiable materials.
Plant remains found among the bones and shells were
separated and sent to us. After the heavy fractions
were hand sorted, the residues were sent to us so that
we could scan them for plant remains that might have
been overlooked.

Many heavy-fraction residue samples contained
small flecks of carbonized material. To determine
whether it was worthwhile to process the residue
samples to extract the plant remains, we conducted an
experiment. We took a 10% subsample by weight of
the heavy-fraction residue from Josslyn Island column
sample A-l-22 and scanned it at 15X magnification to
see if identifiable plant materials were present.
Though flecks of charcoal were present, we did not
find any identifiable plant materials in the residue
subsample. Processing residue samples is extremely
time-consuming. We decided, based on our experi
ment, that the potential results of thoroughly process
ing such samples did not warrant the time it would
take to analyze the residue. Thus the residue samples
from all other contexts were inspected visually to in
sure no significant remains were overlooked, but the
samples were not otherwise processed.

In our lab, we processed the light-fraction samples
and the materials hand-picked from the heavy frac
tions separately, but combined the data from the two
fractions for analysis. Margaret Scarry did the initial
sorting of the wood and seed remains from the light
fraction flotation samples and of the plant fragments
that were handpicked by the zooarchaeologists from
the heavy-fraction flotation samples. Lee Newsom
processed the wood samples collected from 14"
screens.

The procedures we used to sort and identify the
plant remains were the same for all samples. Samples
were weighed, then sieved through geological screens
(2 mm, 1.4 mm, .7 mm) to make sorting easier. Each
size fraction was inspected with the aid of a stereo
scopic microscope (10-20X magnification). All plant
fragments greater than 2 mm in size were sorted and,
where possible, identified. The plant materials in the
fractions smaller than 2 mm were scanned. Any seeds
or seed fragments observed in these small fractions
were removed and identified, but the materials were
not otherwise sorted. Figures given in the various
tables for plant weight and wood weight are based on
the remains from the greater than 2 mm fractions.
Seed counts include remains from all fractions. Once
the initial sorting of the plant materials was done,
Newsom identified the wood remains and Scarry iden
tified the seed remains. Details of the identification
and quantification procedures used for the wood and
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seed remains are presented in the sections describing
the results for each category of plant material.

PRESERVATION AND RECOVERY BIASES

Plant materials are preserved only if decomposition
is prevented. Occasionally, plants are preserved when
they are deposited in environments that are too dry or
too wet for the survival of organisms that cause decay.
When this happens, a wide range of plant materials is
apt to be preserved. More often, however, plants are
preserved because their organic material has been con
verted to carbon through exposure to fire. Since not
all plant materials used at a site have equal chances of
being burned, samples of plant remains preserved
through carbonization are biased.

Preservation through carbonization is not a major
problem for analyses of wood remains. Most wood
charcoal recovered from a site comes from wood col
lected and used for fuel. Though fuel use may be
selective, the relative quantities of the various woods
identified in a sample provide a reasonable estimate
of the proportionate use of fuelwoods.

In contrast, samples of plant food remains preserved
through carbonization have several inherent biases.
Though cooking accidents occasionally result in plant
foods being preserved, most plant foods are car
bonized when refuse is burned. This means that indi
gestible by-products of food preparation (e.g.,
nutshells) are more likely to be preserved than edible
portions (e.g., grains). Moreover, not all plant struc
tures will become carbonized when deposited in a fire.
Large, dense structures are apt to carbonize whereas
small, porous plant parts are apt to turn to ash leaving
no recognizable residue. Similarly, plant structures
with high water contents (notably roots) are apt to be
distorted beyond recognition if they are carbonized at
all. The net result of these biases is that those foods
having dense, inedible structures that must be
removed will be overrepresented in comparison to
foods that can be eaten with little preparation.
Likewise, porous edible structures such as leaves and
roots will be underrepresented.

The biases in samples of plant food remains cause
problems for interpretation. We cannot use ar
chaeobotanical data to estimate the absolute quantities
of the various plant foods that were consumed. This
does not mean, however, that quantitative analyses of
plant food remains are pointless. If we assume that
those plant foods used most often become carbonized
most often (Yarnell 1982:4), we can investigate varia
tion in the proportionate use of plant foods in different
contexts or over time.

All plant remains in the samples we analyzed were
preserved by carbonization. Waterlogged organic
materials were recovered by Cushing (1897) from
muck deposits at the Key Marco site, but no such
deposits were encountered in the 1984-1988 research.
Because the remains were preserved by carbonization,
the samples of plant foods are subject to the biases just
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discussed. That is, inedible structures, in this case
fruit pits, are probably overrepresented whereas
edible and porous plant foods are scarce.

The bias against roots and tubers is a major obstacle
to increasing our understanding of Calusa subsistence
strategies. Roots are mentioned by early Spanish ex
plorers as important food items (Fontaneda 1944:27
28; Hann 1986:91-94). Unfortunately, roots are apt to
be rare in the deposits due to the conditions of preser
vation and the methods by which roots are typically
processed into foodstuffs. Thus the absence of root
remains in our samples tells us little about their rela
tive dietary importance. This problem must be kept in
mind when the plant food data are discussed.

Besides preservation conditions, recovery proce
dures and sample sizes also affect archaeobotanical
data. Most plant materials will pass through the
standard V4" screens used to collect artifacts. Samples
of plant foods collected from such screens are subject
to severe size biases and are of little interpretive value.
Fine-mesh screens (e.g., VI6") recover a greater propor
tion of the plant materials, but their use will result in
the loss of many small seeds.

For most sites, flotation is the best means of collect
ing a representative sample of plant remains. Well
designed flotation systems will capture even the
smallest seeds (Wagner 1988). The flotation proce
dures used during the course of the Southwest Florida
Project were designed to recover all sizes of organic
remains. The presence in the samples of grass and
sedge seeds less than .5 mm in diameter suggests that
there is no significant recovery bias in the materials
that we analyzed.

While the recovery procedures were adequate, our
data are nonetheless limited. Most samples we
analyzed were collected from midden deposits. The
column samples from which the plant remains were
extracted were comparatively large. Most were at
least 10 liters and some were more than twice that in
volume (see Table 8). Unfortunately, plant remains
were generally sparse in the shell midden samples,
and the quantity of plant material recovered is small.
Moreover, the samples were collected during ex
ploratory test excavations. We analyzed only 20 flota
tion samples, but they were collected from six sites
with occupations spanning almost 3000 years. There
is thus little redundancy in the plant data.

WOOD CHARCOAL ANALYSIS

Methods

Only fragments larger than 2 mm in cross section
were included in the wood analysis. Wood fragments
smaller than 2 mm in cross section are usually un
suitable for identification of tropical hardwoods be
cause their surface area is generally insufficient to
reveal critical anatomical and intercellular features.
Likewise, small stem/branch fragments with pith
present and fewer than three growth rings are un
suitable for identification, since anatomical details are
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unreliable in specimens at this degree of immaturity.
To separate the specimens suitable for identification
purposes, the wood remains were weighed and passed
through 4 mm and 2 mm geological sieves. This size
grading separated the identifiable fragments from
those having cross-section surfaces of less than 2 mm.
Identifications were made using fragments from the 4
mm fraction whenever possible; when insufficient
material existed in the 4 mm size class, wood remains
from the 2 mm fraction were identified.

We conducted an experiment to determine how
many fragments of wood should be identified to get a
reliable estimate of the fuelwoods represented in a
sample. Twenty-five large wood samples from Buck
Key and Pineland were used for this test. For each
sample, estimates of the species present and their
proportionate representation were made based on ex
amination of 20, 30, and 40 wood fragments. We
found that there was little difference in the number of
species identified when 20, 30, or 40 fragments were
examined. That is, increasing the sample size seldom
added new species. Only in 3 of 11 cases (27%) were
additional species encountered beyond the 20 frag
ment minimum. In another set of 14 tests, only 4 (28%)
new species were added when the limit was extended
beyond 30 fragments. For estimating proportional
representation of different woods, however, we found
that identifying fewer than 30 fragments per context
produced results that were inconsistent with those
obtained when more specimens were identified. Fig
ure 1 shows the results of six tests on Pineland samples
in which the relative abundance of pine was estimated
based on 20, 30, and 40 identified fragments. The data
used to construct the graph are the changes in the
estimated percentage of pine as sample size increases.
Thus, for sample B-1-11 there was a change of 17
percentage points (from 30% to 47%) when sample size
was increased from 20 to 30 fragments, but the dif
ference from 30 to 40 fragments was only 3 percentage
points. From this it can be seen that identifying more
than 40 fragments tended to replicate the results ob
tained when 30 fragments were examined. In sum, we
found that identifying 20 fragments per sample is
adequate for determining what species are present,
but that at least 30 fragments must be identified to
obtain reliable estimates of the proportional repre
sentation of the various wood types. Thus, we iden
tified 30 specimens per provenience whenever
possible. For Josslyn Island, only 20 fragments per
provenience were identified because of the small
quantities of wood charcoal in the samples.

Wood identifications were made by examining
anatomical features in three-dimensions using mag
nifications from 60X to 125X. We used keys to
anatomical features (Newsom 1987b; Record and Hess
1942-1948, 1943; Urling and Smith 1953) to make the
initial identifications. To confirm identifications we
compared the archaeological specimens to modern
wood specimens.
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Figure 1. Change in percent representation of pine as
number of fragments identified increases. (Graph
based on six samples from Pineland.)
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Results

Wood charcoal remains from 20 flotation samples
and 47 screen samples were analyzed (Table 8). We
examined 1575 fragments and identified 23 wood taxa
from the six sites (Table 9). The identified woods
include 19 hardwoods, 3 softwoods, and 1 monocot-a
palm. Tropical and subtropical species are very well
represented, while temperate species are scarce.

Because of variation among the six sites in the num
ber of samples analyzed and fundamental differences
between samples from features and those from mid
den contexts, the wood analysis we present is a general
summary of the identifications from each site. We use
the wood data primarily to determine which habitats
were exploited for fuelwood. We also consider, how
ever, some tentative indications of temporal differen
ces among the samples and functional and ecological
implications of wood utilization.

Buck Key. The Buck Key charcoal samples included
remains collected by screening and flotation. The
screened samples, with the exception of sample B-l
11, contained too few fragments of charcoal (x = 3.8)
for quantitative comparison; they are thus used only
as a record of species presence (Table 10). Live oak is
the only wood that we identified in the screen samples
that did not also occur in the flotation samples.

Seven samples from two Buck Key columns were
analyzed: five levels from column B-2 and two from
column A-2 (Table 8). Both levels from column A-2
and two of the five levels from column B-2 were
processed by flotation. The floated levels from
column B-2 (Levels 5 and 9) were hearths or otherwise
intensely burned layers. These are quite distinct from
the other three levels (7, 8, and 10) from column B-2,
which contained minimal amounts of carbonized
material and were processed through V4" screens. The
differences in recovery techniques make comparisons
between the floated and screened levels of column B-2
difficult. Moreover, the levels represent different con
texts-hearths versus general midden. Thus, we used
only the floated contexts for intra- and intersite com
parisons. The screened levels we treated as described
above for the general level screened material.

Thirteen wood genera were identified from the 180
fragments examined from the Buck Key column
samples (Table 11). These represent at least five plant
communities: coastal strand (sea grape), mangrove
(e.g., black mangrove), tropical hardwood hammock
(mastic and rapanea), the transitional "cactus thicket"
zone intermediate between the mangrove and ham
mock communities (nicker bean), and pineland.
Mangrove and other coastal-tropical species dominate
both the entire assemblage and the samples from the
individual levels. Level 9 of column B-2 (circa A.D.
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Table 9. Wood Identified from Charlotte Harbor Sites Investigated by the Southwest Florida Project.

Common Name Scientific Name 8LL722 8LL32 8LL33 8LL51 8CH38 8CH10

Palm Araceae, probably Sabal sp. X
Marlberry d. Ardisia escallonioides X
Black mangrove Avicennia germinans X X X X X X
Nicker bean Caesalpinia sp. X
Seven-year apple d. Casasia clusiifolia X
Seagrape Coccoloba uvifera X
Buttonwood Conocarpus erecta X X X X X
Stoller Eugenia sp. X
Wi cotton d. Gossypium sp. X
Red cedar Juniperus silicicola X
White mangrove Laguncularia racemosa X X
Mastic Mastichodendron foetidissimum X X
Twinberry d. Myrcianthes fragrans X
Hard pine group Pinus sp. , section diploxylon X X X X X
Live oak Quercus virginiana X X X
Rapanea Rapanea punctata X X X
Red mangrove Rhiza;:hora mangle X X X X
Cypress Taxo ium sp. X
Possum grape Vitaceae, d. Cissus sp. X

unid. vine X
unid. hardwood, Jossllf X
unid. hardwood, Cash ound X
unid. wood 1, Pineland X
unid. wood 2, Pineland X
unid. wood 3, Pineland X
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Table 10. Wood Identifications from Buck Key (8LL722) Screened Samples (by count).
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A-I-2 1
A-I-4 3
A-I-5 1
A-I-I0 1
A-I-12 1 1 2
A-I-13 1 3 2
A-I-IS 1
B-l-l 1
B-I-3 1
B-I-4 1 1
B-I-5 1 1
B-I-9-1 2 1 1 1
B-I-I0 2
B-l-11 7 4 3 3 9
B-2-7 1 1 2
B-2-8 1 1 1
B-2-10 1 1
1-1-2 1 1 1 2
1-1-5 1

1250) is the most diverse, containing at least eight
different woods (Table 11). All four mangrove genera
are present in Level 9. Black mangrove and button
wood are the most common species; each accounts for
28% of the sample. If the three dominant mangroves
(black, red, and buttonwood) are grouped in an artifi
cial classification-they have nearly identical fuelwood
properties and are members of the same plant com
munity-then the mangrove group comprises 65% of
Level B-2-9 (Figure 2). Sea grape, a coastal strand tree,
is 7% of the level. Pine, representative of mainland
plant communities, comprises 12% of the sample.

Level 5 of column B-2 was a large ash-filled pit
which contained Glades Tooled ceramics and dates to
approximately A.D. 1350. Seven woods were iden
tified from LevelS. Thus, the charcoal assemblage
from this level is nearly as diverse as that from Level
9 (Table 11). Likewise, mangroves dominate the
sample; the mangrove group accounts for 82% of the
total assemblage. Black mangrove constitutes a
greater proportion of the wood in this level (67%),
while red mangrove and buttonwood comprise 8%
and 7% of the sample, respectively. Pine contributes
10% of the wood from the level and the remaining
three woods account for 3% or less.

The two levels from column A-2 contained too few
fragments of identifiable wood charcoal (20 in Level
6/7 and 17 in Level 11) to make reliable estimates of
the relative proportions of the species present.
Generally, however, the samples from these levels are
very similar to those from column B-2 in both the
species identified and their relative abundances.
Level 11 was not directly dated, but Level 9 above it
produced a radiocarbon date of A.D. 1027-1210. Six

woods were identified in Level 11. Black mangrove
and buttonwood are most common (35% and 29%
respectively); red mangrove comprises 23% of the
wood. Altogether, woods from the mangrove com
munity contribute 87% of the sample. Two additional
coastal woods, sea grape and rapanea each accounted
for 6% of the sample. Pine was not identified.

Level 6/7 of column A-2 (circa A.D. 1300) contained
five woods that occur in roughly equal proportions.
Rapanea is more abundant (30%) in this level than in
the earlier Level 11. Black and red mangrovel each
comprise 20% of the sample, and buttonwood ac
counts for 15% of the wood. Combined, the
mangroves contribute 55% of the wood in the sample.

Table 11. Wood Identifications from Buck Key
(8LL722) Column Samples (by percent).

..-< '"r;' \0 ";' ~
Wood <'l I

~ ~<'lI I I:Q I:Q« «

Palm 1
Black mangrove 35 20 28 67
Nicker bean 2
Seagrape 5 7 3
Buttonwood 29 15 28 7
White mangrove 1
Mastic 2
d. Twinberry 9
Pine 15 12 10
Rapanea 5 30
Red mangrove 23 20 9 9
d. Possum grape 1
Unidentified vine 3

Note: Levels 7, 8, and 10 of column B-2 were not floated and
are not included in this table.
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Buck Key Major Fuelwoods Josslyn Island Major Fuelwoods
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Figure 2. Proportionate representation of the major
fuelwoods in the Buck Key samples.

_ Pine _ Mangrove

Figure 3. Proportionate representation of the maj or
fuelwoods in the Josslyn Island samples.

Pine is also present, comprising 15% of the identified
wood.

Josslyn Island. Five samples of wood charcoal
from Josslyn Island were analyzed, including four
levels from column A-I and a single sample from a
large feature designated A-2-6. All samples were
recovered by flotation. Because wood remains were
sparse in the samples, only 20 fragments were iden
tified from each sample.

The Josslyn Island samples contained fewer species
than the Buck Key samples. Four genera were iden
tified: pine, black mangrove, red mangrove, and red
cedar (Table 12). Although 30 fragments are required
to estimate the relative proportions of species in a
sample, our tests of adequate sample size indicated
that 20 fragments were adequate to determine which
species are present. Thus the low species diversity in
the Josslyn Island samples is probably not a result of
sample size bias. Instead, more restricted species
selection would seem to be indicated.

The levels from column A-I range in date from ap
proXimately 200 B.C. to A.D. 1250 (see Chapter 2, this
volume). In the uppermost and lowermost levels of
the column, pine is by far the most abundant wood,
contributing 75% and 65% respectively (Figure 3).
Black mangrove is second in frequency (25% and 15%
respectively), while other species are weakly repre
sented or absent altogether (Table 12). The two inter
vening levels (12 and 22), though separated by

Table 12. Wood Identifications from Josslyn Island
(8LL32) Column Samples (by percent).

N N N

"'" I,l)
t') N l"'l I I

Wood
I I I l"'l Nl"'l l"'l l"'l I I
I I I -< -<-< -< -<

Black mangrove 15 45 35 25 55
Red cedar 10
Pine 65 5 45 75 40
Red mangrove 5 40 10 5
Unidentified hardwood 15 10

approximately 900 years, are distinct from those just
described (Table 12 and Figure 3). They appear to
reflect periods or activities in which mangroves were
more intensively exploited. In Level 22, mangroves
comprise 85% of the total, with black and red
mangrove roughly equal in abundance. Pine accounts
for only 5% of the wood from Level 22. Pine and the
mangrove group are equally abundant (both 45% of
the sample) in Level 12. This is also the only context
from which red cedar was identified.

The large feature from Josslyn Island (A-2-6) is a
long, ash lens that was excavated as a single unit and
floated. Only three woods were identified from this
feature (Table 12). Black mangrove is slightly more
abundant than pine (55% and 40% respectively). If the
mangroves are grouped as above, they comprise ap
proximately 60% of the sample.

Like Buck Key, the Josslyn Island samples indicate
the use of both coastal and mainland resources. The
habitat most heavily exploited, however, seems to
vary from one context or time to the next.

Pineland. Charcoal from 28 screen samples from
the Pineland site was examined (Table 8). These
samples were collected from 10 cm levels in two 2x2
m excavation units. Most samples from unit B-1 con
tained more than enough fragments to identify 30
specimens; only Levels 1, 2, and 18 were too small
(Table 8). For unit C-l, 30 to 40 fragments per level
were identified from all levels except 1, 2, 3, and 13
(Table 8).

Fourteen woods are present in the Pineland
samples-l0 in unit B-1 (Table 13), and 8 in unit C-l
(Table 14). The species composition of the Pineland
assemblage is similar to that of Buck Key (see Table 9);
black mangrove and pine are the most common
woods. The Pineland samples differ from those from
Buck Key, however, in that pine accounts for a much
larger proportion of the assemblage. Pine dominates
8 of the 17 samples from unit B-1, averaging 51 % of the
total from each sample (Table 13). Pine is even more
abundant in the unit C-l samples where it averages
78% of the identified woods (Table 14). Overall, the
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Table 13. Wood Identifications from Pineland (8LL33) Column B-1 (by percent).
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Level
Wood

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

cf. Marlberry 2
Black mangrove 40 47 45 35 45 35 37 45 47 35 52 40 47 32 31
Buttonwood 2 2 3 2
Mastic 2 (3)
Pine 50 45 48 58 48 58 50 50 47 52 40 50 52 67 52
Red mangrove 8 7 5 2 7 7 10 5 3 7 7 2 14
Cypress 3
Unid. wood 1 5
Unid. wood 2 3
Unid. wood 3 2

Note: Percentages are based on 40 specimens identified per sample, with the exception of Level 18 for which 29
fragments were identified. Parentheses indicate tentative identification.

Pineland samples were highly consistent in both the
species present and the proportional representation of
those species.

Useppa Island. Charcoal was examined from one
level in each of three columns excavated at Useppa
Island (Table 8). Only eight fragments were suitable
for identification, however, and we will simply report
that two species were identified. They are black
mangrove and buttonwood (Table 9). These two trees
presently occur in the mangrove fringe that surrounds
the island.

Cash Mound. Wood charcoal from four levels of
column A-I from the Cash Mound was analyzed
(Table 8). All samples were recovered by flotation.
The samples range in date from around A.D. 100 to
800, and three of the levels (8, 17, and 20) yielded
radiocarbon dates very close in age (see Chapter 2, this
volume).

Table 14. Wood Identifications from Pineland
(8LL33) Column C-1 (by percent).

Level
Wood

2 4 5 6 7 8 9 10

Black mangrove 22 7 3 27 17 20 29 9
Buttonwood (3) 3
StoJ?per 3
WhIte
mangrove 3
Pine 78 87 87 70 80 80 64 81
Live oak 3 7 3
Rapanea (6)
Rea mangrove (3) 3

Note: Percentages are based on 30-40 specimens iden
tified per sample; Levels 1, 3, and 13 are excluded
because of very low numbers identified. Parentheses
indicate tentative identification.

Charcoal was sparse in two of the levels (4 and 8),
rendering them unsuitable for comparative purposes.
Charcoal was more abundant, however, in the two

deeper levels (17 and 20). The latter two samples are
similar to those from Buck Key in the prevalence of
coastal woods. Five different woods were identified:
pine, black mangrove, red mangrove, buttonwood,
and rapanea (Table 15). Mangroves are proportional
ly the most abundant, comprising 83% of the wood in
Level 17 and 47% in Level 20.

Big Mound Key. Archaeobotanical samples from
Big Mound Key were obtained from two adjoining
units that intersected a large feature dating to around
A.D. 850. We analyzed wood charcoal from six strata
in this feature.

Six woods were identified in the Big Mound Key
samples: pine, black mangrove, buttonwood, live oak,
seven-year apple, and wild cotton (Table 16). The
latter two identifications are tentative. The Big
Mound Key samples, like those from Pineland, sug
gest intense use of pine for fuelwood. Pine averages
86% of the fragments identified in each sample (Figure
4). Other woods are weakly represented, although
black mangrove is fairly abundant in Layers 11 and 6M
(Table 16).

Table 15. Wood Identifications from Cash Mound
(8CH38) (by percent).

0 r-.. 00 ~N .-t I I
I I .-t .-tWood .-t .-t I I
I I -< -<-< -<

Black mangrove 7 60 67
Buttonwood 3
Pine 27 7 100 27
Rapanea 23 10
Red mangrove 40 23
Unidentified hardwood 6

Overall, the charcoal from the Big Mound Key fea
ture strongly suggests that there were pinelands near
by. If so, they were probably located just landward of
the site, judging by local terrain and soils (U.s.D.A.
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100,------------

Big Mound Key Major Fuelwoods

Figure 4. Proportionate representation of the major
fuelwoods in the Big Mound Key samples.
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present on Pine Island (U.S.D.A. Soil Conservation
Service 1984b). Both practices probably were fol
lowed.

Use of local supplies of fuelwood could account for
the differences in the charcoal assemblages. This is not
the only possible explanation of the contrasts between
Big Mound Key, Pineland, and the other sites, how
ever. Rather than being a reflection of human-altered
habitats or foraging trips inland, there may have been
a specific functional reason for the use of pine in the
hearth/fire pit at Big Mound Key. Elsewhere at the
site, mangrove/ coastal woods may have been used as
extensively as at the other sites.

Both fuelwood "complexes" (mainland and coastal)
are represented in the samples from Josslyn Island.
The oldest sample analyzed has an assemblage
dominated by pine, the samples intermediate in age
have assemblages dominated by mangroves, and the
youngest sample is dominated by pine. This may
indicate variation over time in exploitation or frequen
cy of use of fuelwood from pinejinland and man
grove/coastal zones. Such a situation could result
from temporary shortages of mangroves, perhaps
brought about by local depletions due to overexploita
tion for fuelwood or even due to natural disasters such
as hurricanes or freezes (see Alexander 1967;
Craighead 1964; Long 1974; Provancha et al. 1986). In
such circumstances, excursions for fuelwood might
have been extended to the mainland until the island's
resources recovered.

Alternatively, the shift between mangrove and pine
may have been a function of convenience. Our seed
data (see below) suggest an opportunistic collection
strategy for plant foods. The same may have been true
of fuelwood gathering. After a day spent gathering
shallow estuary resources, such as oysters, people
may have returned with mangrove wood for the fires.
People who spent a day inland may have brought
home pine fuelwood as well as terrestrial game or
other resources.

The data base will have to be expanded before we
can fully examine these possibilities. To assess the

M ~ ::E to- ~ ....
I \0 \0 I 00 ........ I I .... I I

Wood I .... .... I .... M
~

I I ~
I I

~ ~ ~ ~

Black mangrove 27 2 40
d. Seven-year apple 3
Buttonwood 2
d. Wild cotton 3
Pine 100 100 67 97 95 60
Live oak 3

Discussion

Twenty-three wood taxa were identified in the char
coal samples from the six Charlotte Harbor sites. The
majority are tropical species found in coastal associa
tions. Pine and black mangrove are the most common
woods; together they comprise 84% of the total as
semblage (pine, 51 % black mangrove, 33%). Red
mangrove is third in frequency (7%), and buttonwood,
another member of the mangrove association, is fourth
(4%). The remaining taxa each account for less than
2% of the assemblage.

Variations in the species present and their relative
abundances in the samples from different sites suggest

Table 16. Wood Identifications from Big Mound
Key (8CH10) (by percent).

Soil Conservation Service 1984a). As it does today, a
mangrove community probably bordered the site's
saltwater edge, assuring ready access to these species
for fuel.

The Big Mound Key feature is the only context from
which wild cotton and seven-year apple were iden
tified. These plants thrive on disturbed ground under
open canopies. An altered landscape of such large
proportions as Big Mound Key would have provided
ample habitat for them. It is conceivable that these
species were once planted or at least tended by the
inhabitants.

the use of locally available fuelwoods. The sites, or
components thereof, can be divided into two groups:
(1) sites with fuelwood complexes dominated by
mangrove and strand species, which are repre
sentative of coastal and island associations; and (2)
sites with fuelwood complexes dominated by pine,
which is representative of mainland and/or disturbed
habitats. The samples from Buck Key and Cash
Mound indicate fuel wood collecticm from coastal
habitats; mangrove genera dominate these as
semblages. The data from Useppa Island are extreme
ly limited but the site is located on the Gulf side of the
sound and mangrove woods are present in the
samples.

In contrast, Pineland and Big Mound Key have as
semblages dominated by pine suggesting fuelwood
collection from the mainland or interior of a large
island. Alternatively, fuel wood collection may have
been very localized and focused on disturbed, secon
dary habitats similar to the pine woodland now
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alternative explanations, we need to understand the
magnitude of the shifts in use. Are they on the order
of years, months, or even days?

Besides ease of procurement, selection of fuelwood
may be influenced by culturally defined parameters or
preferences. Fuelwood may have been chosen for
species-specific burning qualities and properties, for
aroma and flavor imparted to smoked or cooked
foods, or for even less tangible values associated with
religious beliefs and ceremonies (e.g., specific woods
were used to build the sacred fire of the new year in
Southeastern Indian ritual [Mooney 1900; Hudson
1976]). Present-day fishermen of the Charlotte Harbor
and Cedar Key areas report a preference for mangrove
wood, particularly black mangrove and buttonwood,
to smoke fish. Perhaps their aboriginal counterparts
had similar preferences.

There are at least three reasons why mangroves
might have been selected for fuel over other woods.
One is the abundance and ready availability of
mangroves near these coastal sites. Mangroves are
among the most common trees in the area and are
easily harvested by water (Little 1983:294). Further
more, mangroves grow in concentrated populations
and exhibit a shrublike, many-branching habit in this
northern extreme of their distribution. This means
there is more wood of suitable fuel size per unit area,
and collection can be very cost efficient.

A second attractive feature is that mangroves, espe
cially black mangrove, coppice well (National
Academy of Sciences 1980:54, 71). Branches and stems
can be harvested without killing the tree since these
species sprout readily from the stump (Phelps et al.
1987). Natural regeneration is successful and general
ly rapid (Little 1983:294). Therefore, as long as ex
ploitation pressure is not too intensive, mangroves
provide a long term, renewable resource (Newsom
1992).

Third, and equally important, mangroves are supe
rior fuelwoods. The best fuelwoods are high-density
woods (Shelton and Shapiro 1976:18). Such woods
have more wood volume per unit area and as a result
have a higher calorific value. Dense woods burn slow
ly and produce intense, steady heat. In contrast, low
density woods are consumed quickly and burn with
less heat. Due to their high densities, oak and hickory
are some of the most valued temperate fuelwoods.
The specific gravity of oak averages 0.66 and hickory
0.67. Mangrove woods are even denser; the specific
gravity of black mangrove is 0.90, red mangrove is
0.90-1.20, and buttonwood is 1.00 (see Table 17).
White mangrove, the only mangrove that is poorly
represented in the Charlotte Harbor samples, is a rela
tively low density wood (specific gravity of 0.60),
which might explain its lack of use. In Florida's recent
history mangroves were used to produce commercial
charcoal. Even today in some parts of the tropics
mangroves are the basis for lucrative fuelwood and
charcoal production industries (Little 1983; National
Academy of Sciences 1980). The following description
of mangrove use as fuelwood comes from a National
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Academy of Sciences (1980:52) report on firewood
crops:

The most highly prized firewood in many countries
comes from local mangrove species... The wood burns
well, even when freshly cut... Mangrove wood has a
high calorific content... It is reported that five tons of
Rhizophora mucronana equals the calorific value of two
three tons of coal. The wood burns leaving little ash.
Mangrove charcoal is exceptional. It burns steadily,
giving off intense heat without sparking.

Many other trees from tropical hammocks and coas
tal strands have dense, similarly suitable wood (Table
17). They tend, however, to be less frequent and less
concentrated than mangroves. Seagrape, which is
fairly well represented in the archaeological samples,
may be an exception. Like the mangroves, seagrape is
locally abundant, coppices well, and provides good
fuel (National Academy of Sciences 1983). Other
suitable species that have low profiles in the ar
chaeological record may not have been as heavily ex
ploited or at least may have been used judiciously for
a different set of reasons. For example, mastic
provides edible fruit in quantity and its use as fuel
may have been kept to a minimum so as not to jeop
ardize the tree and hence fruit production (see
Campbell 1987).

Pine is a different matter. It is very common in
archaeological sites throughout the state (see, for ex
ample, Luer 1977a, 1977b; Newsom 1985, 1987a),
though it is comparatively less common in the Char
lotte Harbor samples. Pine is a relatively low-density
wood (see Table 17), but it has a high energy value due
to concentrations of resin and extractives in the wood
(Shelton and Shapiro 1976:18; Tillman 1978:67). This
is true of all native pines but not of cypress and red
cedar, the two other native softwoods. The paucity of
the latter two woods (one fragment of cypress; two of
cedar) in the fuelwood assemblages from Charlotte
Harbor might be a result of their low energy values.

Besides their quality as fuel, the woods identified in
the Charlotte Harbor samples may have been ex
ploited for several other characteristics. Pine, a good
ignition wood because of its resin content, may have
been used as kindling. In addition, burning pine
produces copious smoke, which may have been
desirable under certain conditions, such as to ward off
insects. A potentially attractive feature of mangroves
is that their wood and bark are rich in tannin and
extractives that are useful for curing hides and various
other applications (Austin and McJunkin 1978; Ayen
su 1981). Mangrove bark also makes excellent fuel.
Cypress heartwood is very durable. While it may not
have been used for fuel, it was used for other purposes
by the aboriginal inhabitants of the area. Many
wooden artifacts, including bowls and trays, from the
Key Marco site were made from cypress (Cushing
1897; Newsom n.d.b).
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Table 17. Specific Gravity of Selected Woods from
South Florida.

Culture and Environment in the Domain of the Calusa

ever, if we want to compare differential use of plant
resources between contexts.

SEED ANALYSIS

Sources: Little 1983; USDA Forest Products Laboratory
1974.

Methods

Seeds and other non-wood plant parts were ex
amined using a binocular stereoscopic microscope
(lOX-25X) and identified to the lowest possible
taxonomic level. Size, shape, and surface texture were
the primary characteristics we used to classify the
seeds. Initial identifications were made by reference
to pictorial seed manuals (e.g., Martin and Barkley
1961) and flora for the area (Long and Lakela 1976;
Small 1933). When possible, identifications were
confirmed by reference to Scarry's comparative col
lection and/or the comparative specimens we col
lected in the initial phase of the Southwest Florida
Project. Seeds that could not be identified we clas
sified in two categories. Unidentified seeds are ones
for which we have not been able to determine
taxonomic affiliation. Unidentifiable seeds are frag
ments or damaged specimens that lack diagnostic
characteristics.

For the purposes of analysis we quantified the
seed remains by count. Each seed and seed frag
ment was counted separately. We did not attempt
to determine the actual number of seeds represented
by fragmentary remains. Comparisons between
contexts are made using seed counts per gram of
carbonized plant material (Miller 1988; Scarry
1986:206-213). Plant weight rather than sediment
volume is used to standardize counts because the
quantity of plant remains per unit of sediment was
highly variable depending on other materials in the
midden, especially the abundance of shell. Use of
volume as a standardizer would measure the quan
tity of plant remains relative to other classes of data.
Thus, it might be an interesting indicator of different
activities. Plant weight is a better measure, how-

Wood

Red mangrove
Lignumvltae
Mastic
Buttonwood
Seagrape
BlaCk mangrove
Live oak
Hickory, true group
Pine, hard/yeflow group
Laurel oak
White mangrove
White ash
Red maple
Black cli.erry
Southern magnolia
Red cedar
Bald cypress
Mahogany
Gumbo limbo
Coastal plain willow

Specific Gravity

0.90-1.20
1.09
1.05
1.00
0.96
0.90
0.88

0.62-0.75
0.61-0.68

0.63
0.60
0.60
0.54
0.50
0.50
0.47
0.46
0.45
0.40
0.39

Results

Most samples contained few seeds or other non
wood remains. Nevertheless, the seed assemblage is
diverse (Table 18). Seeds from at least 20 taxa are
present, though most are not abundant and some
occur in only one sample. For the purposes of this
report, we divided the seed taxa into two main groups.
Habitat preference and use were the major criteria we
used to assign taxa to these groups.

The fleshy fruit group contains seeds from plants
that have edible fruits. All can be eaten raw, though
they can also be cooked or dried for storage (Morton
1977). The fruits have relatively large indigestible
seeds. The seeds in the Charlotte Harbor assemblage
were probably ones that were discarded and burned
when fruits were prepared or consumed.

Fleshy fruits would have been readily available to
the prehistoric inhabitants of Charlotte Harbor. The
shrubs and trees that produce these fruits are found
primarily in hardwood hammocks, though some also
can be found in other habitats or in transitional zones
(see Table 19). Since all the sites tested by the South
west Florida Project are located near hardwood ham
mocks, the residents would not have had to travel far
to collect fruit.

Because of the mild climate, fruit production in sub
tropical plants is not as strongly seasonal as it is in
temperate plants. Most fruits represented in the Char
lotte Harbor assemblages are available for several
months and some are available year-round (see Table
20). Thus, fruit could have been collected at virtually

Table 18. Seed Taxa Identified in the Charlotte Harbor
Samples.

Common Name Scientific Name Part Group

FLESHYFRWT
Hackberry Celtis laevigata seed fruit
Cocoplum Chrysobalanus icaco seed fruit
Seagrape Coccoloba uvZera seed fruit
Mastic Mastichoden ron

foetidissimum seed fruit
Prickly pear Opuntia sp. seed fruit
Cabbage palm Sabal palmetto seed fruit
Saw palmetto Serenoa repens seed fruit
Hog plum Ximenia americana seed fruit

RUDERAL
ChenoEod" Chenopodiaceae seed rudera!
Se~e amily ~~eraceae seed rudera!
M ow family a vaceae seed rudera!
Grass family Poaceae seed rudera!
Purslane" Portulaca sp. seed rudera!
Purslane family Portulacaceae seed rudera!
Poke family Phytolaccaceae seed rudera!
Trianthema TTlanthema

portulacastrum seed rudera!

MISCELLANEOUS
]oewood" Jacquinia keyensis seed other
Oak Quercus sp. nutshell other
Red mangrove Rhizophora mangle sprout other
Gourd" Cucurbita sp. seed cultivar?

" Tentative identification.
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Table 19. Habitats in which Plants Identified from Charlotte
Harbor Seed Assemblage Can Be Found.

inland hammock, pond and river margin
pond and river margin
coastal dune and strand, xeric zone, coastal
hammock
coastal hammock, inland hammock
xeric zone
xeric zone, coastal hammock, inland
hammock, pinelands, pond and river margin
inland hammock, pinelands
xeric zone, pond and river margin

Table 20. Seasonal Availability of Fleshy Fruits in
the Charlotte Harbor Samples.

red mangrove sprouts are present in five
samples. Red mangrove is common in the
wood charcoal assemblage. Since the
propagules sprout on the tree, the burned
sprouts may have been by-products of fuel
use. The sprouts are edible (Morton 1977:16),
however, and it is possible that these abun
dant and readily available resources were oc
casionally collected and used for food.

A joewood seed was tentatively identified in
a sample from Useppa Island. Joewood is a
tropical hammock tree with no known
economic use. If the seed is joewood it was
probably an accidental inclusion in the mid
den.
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A few fragments of acorn shell are present
in two samples, one from Josslyn Island and
one from Buck Key. Nuts, notably acorns and
hickory, were important foods for the prehis
toric populations of the temperate Eastern
Woodlands. South Florida is outside the
range of most hickories, and the species that
do occur (e.g., water hickory) produce bitter
tasting nuts (Schopmeyer 1974:269-272). Thus
the absence of hickory nutshell from the as-

semblage is to be expected. In contrast, acorns from
several species of oak, including live oak, are available
in the Charlotte Harbor area. Nutshells are by-

Habitat

ruderal, coastal dune and strand, mangrove
ruderal, mangrove, swamp
ruderal
ruderal, mangrove, swamp, pinelands
xeric zone, ruderal
coastal dune and strand, xeric zone
ruderal, xeric zone

coastal dune and strand, xeric zone
inland hammock
mangrove
garden, ruderal

Common Name

FLESHY FRUIT
Hackberry
Cocoplum
Seagrape

Mastic
Prickly pear
Cabbage palm

Saw palmetto
Hog plum

RUDERAL
Chenopod
Sedge Iamily
Mallow family
Grass family
Purslane
Purslane family
Poke family

MISCELLANEOUS
Joewood
Oak
Red mangrove
Gourd

any time of the year. In the late summer and fall,
however, fruit production peaks, and there would
have been a greater variety and abundance of fruit
available to the aboriginal inhabitants of south Florida
(Table 20).

The ruderal group contains seeds from plants that
favor open or disturbed habitats (see Tables 18 and 19).
Most ruderals represented in the samples are annual
plants that produce small, hard, dry fruit though some
members of the poke family have fleshy fruit.

We do not know whether the ruderal seeds come
from food resources. The families represented in the
assemblage include species that can be used for grains
or greens, and some can also be used to produce salt.
Other species in the same families, however, have no
known economic value. Since we were only able to
identify most ruderal specimens to the family level, we
cannot determine whether the seeds come from
economically useful plants.

Even if we could identify the ruderals to species, we
could not be certain the seeds were deposited as a
direct result of human activities. Ruderals readily
colonize open, disturbed areas and were probably
abundant on the rich organic middens. Ruderals are
also prolific seed producers. Given an abundant
natural seed rain, we would expect that occasionally
ruderal seeds would be unintentionally burned and
preserved. To argue that ruderals were used for food
we would have to demonstrate a patterned distribu
tion of such seeds. That is, we would have to show
that particular species were consistently found in par
ticular contexts or in association with other plant food
remains. Unfortunately, our data are too limited to
detect such patterns, if they exist.

Four taxa that do not fit in either the fleshy fruit or
ruderal categories were identified. Fragments from
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Note: Data are seed count per gram of plant weight.

Buck Key Seeds

Figure 5. Standardized quantities of the major seed
groups in the Buck Key samples.
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the samples we analyzed. Interestingly, Level B-2-5
also produced the two cucurbit seed fragments. In
contrast to fruit seeds, ruderal seeds are sparse in the
samples from column B-2.

Josslyn Island. The Josslyn Island flotation sam-
ples were collected from a column placed in the mid
den and from a nearby ash lens. The midden samples
from the lower levels of the column (324-53 B.C.) are
more than a thousand years older than the midden
samples from the upper levels (A.D. 801-978 and 1225
1304). The ash feature is roughly contemporaneous
with the column sample from Level 12 (ca. A.D. 801
978). The distribution of seed taxa in the Josslyn Is
land samples is presented in Table 22 and Figure 6.
Seeds are scarce in three of the four column samples
(Levels 32, 12 and 4). Ruderal taxa account for most
of the few seeds present in these samples. In the fourth
column sample (Level 22) seeds are abundant. Like

Table 21. Seed Taxa Identified from Buck Key
(8LL722).

.... t-.
r;' ~ 0;- 't,>

Seed .".
I .". .".

I ~ ~ ~00( 00(

FLESHYFRWT
Cocoplum 0.06 0.11 0.08
Seagrape 0.13 0.32
Mastic 0.30 0.40
Prickly pear 0.01
Cabbage palm 0.08 0.16 0.13
Saw palmetto 0.11 0.03
Hog plum 0.03

RUDERAL
Chen°Fa°d 0.06 0.01 0.06
Grass amily 0.02 0.04
Purslane 0.01
Trianthema 0.01 0.04

MISCELLANEOUS
Red mangrove 0.02 0.03
Oak 0.01
Cucurbit 0.04
Unidentifiable 0.17 0.20 0.38 0.89

ALL 0.25 0.32 1.27 2.10

products of food preparation and are often preserved
by carbonization. The scarcity of acorn shells suggests
that, although they were available, acorns were not
important sources of food for the Calusa or their
predecessors.

Two fragments of what appear to be cucurbita gourd
seeds were recovered from Buck Key sample B-2-5.
Cucurbita seeds and rinds, the latter apparently used
for fishing floats, were recovered by Cushing from Key
Marco (Cushing 1897; Cutler 1975:245-246). Thus the
presence of cucurbita seeds in our samples is not
surprising. The significance of these small gourds is
discussed below.

Besides identifying the seeds present in the as
semblage, we examined the relative abundance of the
various taxa in samples from different contexts. Our
goal was to find patterns in the seed distributions that
would provide additional clues about aboriginal plant
procurement and consumption practices in southwest
Florida. To search for such patterns, we analyzed the
distribution of both individual seeds and seed groups
(i.e., fleshy fruits and ruderals) by sample, by context,
by site, and by temporal placement. Our search for
patterns met with little success. The most notable
characteristic of the assemblage is the lack of consis
tency between samples both in the taxa present and in
the relative abundances of those taxa.

The variability in sample contents is most easily
demonstrated by examining the seed assemblages
from each site. For these purposes the data are
presented in both tables and graphs. The tables give
the relative abundance of each taxon by sample. The
graphs compare the relative abundance of fleshy fruit,
ruderals, and miscellaneous taxa in each sample. In
all tables and graphs the samples are presented in
stratigraphic order for each unit, starting with the
earliest (lowest) sample on the left or at the bottom.
The data used in both the tables and graphs are seed
counts standardized by plant weight. Comparisons
based on percentages might seem easier to interpret,
but they are misleading because they give no indica
tion of the abundances of the taxa. The scales used in
the graphs are different for each site because of the
considerable disparities in the quantities of seeds
recovered.

Buck Key. The Buck Key flotation samples were
collected from two columns. Though the deposits
both date to the period A.D. 1027-1439, the distribu
tion and abundance of seed taxa are quite different in
the two columns (Table 21 and Figure 5). Column A-2
cut through generalized midden deposits. The two
samples from this column produced only three iden
tifiable seed fragments, each of which is a different
taxon. Column B-2 cut through a heavily burned or
ganic deposit. The seed assemblage from this column
is comparatively large (259 seed fragments) and is
dominated by seeds from fleshy fruits. Seagrape and
cabbage palm seeds are the most abundant types.
These are followed by cocoplum and, in sample B-2-9,
saw palmetto. Overall, the samples from column B-2
have the most varied assemblage of fleshy fruits of all
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Useppa and Cash Mound Seeds
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Figure 6. Standardized quantities of the major seed
groups in the ]osslyn Island samples.

the other column samples, however, the sample from
Level 22 is dominated by ruderal taxa, By far the most
abundant seeds are a chenopod and a member of the
purslane family which together account for 85% of the
seeds from Level 22. Fleshy fruit seeds are scarce in
all four column samples and only two taxa (saw pal
metto and mastic) are represented, Though domin
ated by ruderals, the sample from the ash feature
differs from the midden samples in that it contains a
larger and more varied assortment of fruit seeds.
Moreover, seagrape and cabbage palm, two of the
three most abundant fruit taxa in the ash feature, do
not occur in the midden samples.

Useppa Island. Only one flotation sample was an-
alyzed from Useppa Island. This sample is probably
the oldest sample we analyzed; it comes from Level
A-4-2, which was radiocarbon dated to 805-740 S.c.
(see Chapter 2, this volume). Data on the seed taxa in
the Useppa sample are presented in the first column

Table 22. Seed Taxa Identified from ]osslyn Island
(8LL32).

N N N

"" 'J:)

'" N .... . .. . .
Seed .... .... .... .... N. .(.( .( .( <

FLESHYFRWT
Cocoplum 0.03
Seagrape 0.14
Mastic 0.04 0.12
Cabbage palm 0.10
Saw palmetto 0.30 0.10 0.07 0.03
RUDERAL
Chenopod 0.38 9.49 0.23 0.56
Mallow family 0.05 0.03
Grass family 0.07 0.07 0.73
Purslane family 2.89
Poke family 0.02
Trianthema 0.07 0.03
MISCELLANEOUS
Red mangrove 0.07 0.07
Oak 0.05
Unidentified 0.68 1.99 0.15 0.02
Unidentifiable 0.50

ALL 1.57 14.52 0.65 0.04 2.30

Note: Data are seed count per gram of plant weight.

_ Fruit ~ Ruderal 0 Other

Figure 7. Standardized quantities of the major seed
groups in the Useppa Island and Cash Mound
samples.

of Table 23 and on the far left of Figure 7. Given the
small quantity of plant remains present in this sample,
seeds are reasonably abundant and varied. The seed
assemblage is similar to that from the Josslyn Island
column samples in that ruderal taxa are more abun
dant than fleshy fruit. The dominant ruderals are a
chenopod and a member of the purslane family. Since
only four fruit seeds are present, it is pointless to
discuss the relative importance of fruit taxa.

Cash Mound. The Cash Mound flotation samples
were collected from a column excavated in an eroding
remnant of the mound. Four samples were analyzed;
three date to the period A.D. 67-398, while the fourth
dates to A.D. 672-806. Table 23 and Figure 7 show the
identifications and distributions of seeds in the Cash
Mound samples. The samples contained few plant
remains and the seed assemblage from the site is ex
ceptionally small. Only 12 seed fragments could be
identified from the four samples. Sample A-1-8 con
tained five saw palmetto seed fragments. The other

Table 23. Seed Taxa Identified from Useppa Island
(8LL51) and Cash Mound (8CH38).

.... N 000 00 ..... 0000 00""
It). "'N "' .... "'. "'.

Seed ..J"" :r:~ :r:~ :r: .... :r: ....
acl.( u· u' ~.( ~.(00< 00<

FLESHYFRWT
Hackberry 0.39
Cocoplum 0.78
Mastic 0.39
Saw palmetto 2.28
RUDERAL
ChenoEod 1.17 0.45
Sedy,e amily 0.30
Mal ow family 1.13
Grass family 0.78
Purslane family 3.51
Poke family 0.78
MISCELLANEOUS
Joewood 0.39
Unidentified 5.07 0.50 0.90 0.67
ALL 13.26 0.50 0.30 3.63 1.80

Note: Data are seed count per gram of plant weight.
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Big Mound Key Seeds

diverse plant assemblage makes it virtually impos
sible to search for changes in plant use over time.
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Figure 8. Standardized quantities of the major seed
groups in the Big Mound Key samples.
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Discussion

The above summary of the seed assemblages from
the Charlotte Harbor sites makes it clear that sample
contents are highly variable. Fruit and ruderal seeds
occur at most sites but there is no apparent pattern to
their distributions. One sample may have little or
nothing in it, the next may have abundant ruderal
seeds, and yet another may be dominated by fruit
seeds. Nothing in the assemblages indicates that any
specific plant food was more important than others
represented in the samples.

There are several possible explanations for the
paucity of seeds and the apparent lack of pattern to
their distribution. The simplest explanation is that
poor preservation conditions combined with the small
number of samples we analyzed produced an inade
quate data base. In other words, there may be patterns
that cannot be detected with the available data.

This problem would be compounded if, as seems
likely, the samples come from deposits created by
different activities. The plant remains were collected
during limited test excavations; consequently we
know little about the specific contexts from which the
samples were taken. Our inability to detect patterns
in the seed distributions may be a result not only of the
small number of samples but also of a lack of redun
dancy in the activities represented by the samples.

Another problem is that plant food remains seem to
be more abundant in features than in general midden
deposits. Seeds are differentially distributed in fea
ture and midden samples. Ruderal seeds, which may
or may not be food related, are dominant in samples
taken from general midden deposits. Fruit seeds,
which are almost certainly food refuse, are more abun
dant and varied in samples collected from features.
Thus, features are probably better sources of subsis
tence data than general midden deposits. Unfor
tunately, due to the limited size of the test excavations,
we only have plant samples from three features. It
may be that when additional samples from features

seven identified seeds are ruderals. Beyond describ
ing the sample contents, little can be said about the
Cash Mound assemblage.

Big Mound Key. The Big Mound Key flotation
samples were collected from six distinct strata in a
large pit that dates to A.D. 850-900. Seeds from fleshy
fruits are more abundant than ruderals in five of the
six samples (Table 24 and Figure 8). While fruit seeds
are reasonably abundant, no single taxon dominates
the assemblage. That is, the relative abundance of the
fruit taxa varies from one stratum to the next; sea
grape is the most abundant taxon in three samples,
hog plum in one, and cabbage palm in another. The
sample from the bottom of Layer 6 (U-1-68) differs
from the other samples. It contains a large quantity of
ruderal seeds, all of which are from a member of the
poke family. In sum, the seed taxa vary from one layer
to the next with no apparent pattern. It seems likely
that the strata contain the debris from different
episodes of food collection and preparation.

Thus far, we have discussed intra-site variability in
the plant assemblages. Ideally, we would also ex
amine spatial and temporal patterns of plant use. Cer
tainly it would increase our understanding of the
subsistence strategies of the aboriginal inhabitants of
Charlotte Harbor if we could determine whether
procurement of plant foods varied between sites or
over time. Unfortunately, the data are presently in
adequate for these purposes. To investigate inter-site
variability in patterns of plant food use we would first
have to draw coherent pictures of plant procurement
for each site. Clearly this is not yet possible. Likewise
to investigate temporal variability, we would have to
divide the samples into chronological groups and
describe patterns of plant use for each period. Several
millennia of activity are represented in the plant as
semblage, but the majority of our samples come from
the period after A.D. 800. The uneven representation
of different time periods combined with the highly

Table 24. Seed Taxa Identified from Big Mound
Key (8CHIO).

Note: Data are seed count per gram of plant weight.

N !Xl ~ r-.. !Xl ...
I \D \D I QO r;'

Seed .... I , ... I

::) ... ... I .... ~
::) , ::> ::) ::>::>

FLESHYFRWT
Cocoplum 0.10
Seagrape 4.49 0.21 0.45 0.73
Mastic 0.39 0.07
Prickly pear 0.30
Cabbage palm 0.10 0.07 1.50
Saw palmetto 0.60
Hog plum 2.19

RUDERAL
Chen°fa°d 0.10 0.07 0.07 0.60
Grass amily 0.60
Poke family 11.42

MISCELLANEOUS
Redma~ove 0.07
Uniden' 'ed 0.79 0.09 0.03 0.30
Unidentifiable 0.68 0.54 0.22 0.42 3.01

ALL 1.18 16.68 3.24 0.88 1.32 6.91
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are analyzed a more consistent use of plant foods will
be evident.

There is another, more intriguing, explanation that
could account for the highly variable distribution of
seeds in the Charlotte Harbor assemblages. Instead of
selectively exploiting a few preferred resources, the
prehistoric inhabitants of southwest Florida may have
followed an opportunistic strategy for gathering wild
plant foods. Fruits, the most common plant foods
represented, are good sources of vitamins, but most
are low in energy-producing carbohydrates and fats.
Thus it is unlikely that fruits were mainstays in the diet
of the Calusa or their predecessors. The nutritional
value of the fruits, however, probably made them
important dietary supplements. The procurement of
supplemental foods may have been embedded in other
activities. Rather than being deliberately sought, fruit
and perhaps ruderal seeds may have been collected
when they were encountered in the course of other
pursuits. Such plants may have been intensively har
vested only when particularly high yields made the
effort spent gathering them worthwhile. At other
times, fruits may have been casually picked and eaten,
but not taken home or processed in quantity. An
opportunistic procurement strategy of this type would
result in highly variable plant assemblages such as we
have from Charlotte Harbor.

If the aboriginal population living on the southwest
coast of Florida employed an opportunistic strategy
for procuring fruits, then it seems likely that their
subsistence strategies differed from those of contem
poraneous populations living on the southeast coast of
Florida.

This difference is apparent if we compare the data
from the Southwest Florida Project to the results of
analyses of plant remains from two sites on the
southeast coast of Florida (Masson and Scarry 1991;
Scarry 1985). The Granada and Honey Hill sites are
located near Biscayne Bay in the area that at the time
of European contact was the domain of the Tequesta.
The Granada site was a black-earth midden located at
the mouth of the Miami River (Griffin 1985). The plant
samples analyzed from the Granada site spanned the
period from about A.D. 1 to 1500. The seed as
semblage from Granada indicated a very consistent
pattern of plant use throughout the entire occupation
of the site (Scarry 1985). In virtually every sample,
seeds from six fleshy fruits (mastic, cocoplum,
seagrape, hog plum, saw palmetto, and cabbage palm)
were abundant. The Honey Hill site was a dense
black-earth midden on the edge of the Everglades
(Carr et al. 1991). It was located about 10 km inland
from Biscayne Bay and roughly 15 to 20 km north of
the Granada site. Aboriginal occupation at the Honey
Hill site began in the Archaic period, continued
through the Glades periods, and ended with a Semi
nole camp. Samples of plant remains from prehistoric
contexts at the Honey Hill site produced the same
range of fruit seeds as were found at the Granada site,
but only mastic occurred regularly and in quantity
(Masson and Scarry 1991). Seeds from the other five
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fruits occurred as isolated specimens in a few samples.
The most likely explanation for the differences be
tween the Granada and Honey Hill assemblages is that
the sites were occupied in different seasons (Scarry,
Newsom, and Masson 1989).

The fruits used by the inhabitants of the Biscayne
Bayarea are present in the assemblages from Charlotte
Harbor. In southwest Florida, however, they do not
exhibit the consistent presence that mastic does at
Granada and Honey Hill, nor the consistent associa
tions that are found between taxa at Granada. The
assemblages also differ in that seeds are more abun
dant in samples from the Biscayne Bay sites despite the
fact that the sediment samples from which they were
extracted were generally smaller than those collected
from the Charlotte Harbor sites. The contrast in pat
terns of seed distribution from the two areas may be a
result of differences in preservation conditions. It is
possible, however, that the greater abundance and
more regular distribution of seeds in the Granada and
Honey Hill samples indicates that the fruit procure
ment strategies of the Tequesta and their predecessors
were more deliberate and intensive than those prac
ticed by the Calusa and their predecessors.

Given the limited data from both areas and the
tenuous nature of the evidence, it is premature to
attempt to explain why fruit procurement strategies
might have differed in southeast and southwest
Florida. Strategies might vary due to differences in
the availability of specific fruits in the two areas. Al
ternatively, the contrasting patterns might result from
differences in the organization of food production in
the neighboring polities. Such possibilities cannot be
explored, however, until we have substantially more
data.

Cucurbita gourd and bottle gourds were recovered
from Key Marco, and we tentatively identified two
fragments of Cucurbita sp. seeds from one Buck Key
sample. The gourds from Key Marco have hard, thin
rinds, and they appear to have been used as fishing
floats (Cutler 1975:245-246). Hard-rind gourds also
make useful containers, dippers, and so forth. The
seeds of the hard-rind gourds are edible but it is un
clear whether we should classify the gourds from
south Florida as food plants. Certainly they would not
have been dietary staples.

Whether they were used for utilitarian purposes or
eaten, the gourds from southwest Florida present an
interpretive dilemma. Until quite recently, scholars
believed that both cucurbita gourds (Cucurbita pepo)
and bottle gourds (Lagenaria siceraria) were domesti
cated in Mesoamerica and introduced from there to
eastern North America (see for example Ford 1985:
344-347). Given this premise, the gourd remains from
southwest Florida would have been taken as evidence
that either the inhabitants of the area grew some crops
or that they traded with populations that did. New
evidence, however, suggests that, in the past, wild
populations of gourds may have been more widely
spread in eastern North America and that the region
may have been one of several centers of domestication
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for Cucurbita pepo (Decker 1988; Heiser 1989). Thus,
we can no longer automatically assume that gourds
found in archaeological contexts in eastern North
America are introduced and/or domesticated plants.
Wild and feral gourds favor open, disturbed habitats.
The gourds recovered from sites in southwest Florida
may have been collected from weedy camp followers
that were tolerated or encouraged due to their useful
products (see Smith 1989:246). Alternatively, if the
gourd remains are from domesticated or quasi-domes
ticated plants then the aboriginal populations of
southwest Florida may have practiced some plant hus
bandry. If so, it seems reasonable to suggest that
gourds, and perhaps a few other useful plants, were
raised in small household or dooryard gardens.
Limited-scale plant husbandry of this sort would not
require us to change our characterization of the south
Florida natives as non-agricultural.

Thus far, we have discussed plants that are repre
sented in the samples from southwest Florida. We
also want to offer some thoughts about things that are
not present in the plant data.

The Spaniards described the aboriginal populations
of south Florida as non-agricultural. Nevertheless,
some scholars have difficulty believing that the
polities present at contact, especially the Calusa, could
have been supported by fisher/forager strategies
(Dobyns 1983:126-133). The lack of systematically
analyzed plant data has left considerable room for
speculation that crops were raised but that either the
Spaniards did not mention them or that the Spaniards
did not even recognize them. Our evidence is largely
negative but we believe that neither the staple crops of
the Eastern Woodlands nor those of the West Indies
were important in south Florida.

The major grain crops of the Eastern Woodlands
were indigenous starchy seeds and maize (see Smith
1989 for a discussion of the starchy seed crops). Some
ruderal taxa found in the samples from Charlotte Har
bor belong to plant families that include starchy seed
crops. In our attempts to identify the ruderal seeds we
compared them to specimens of the cultivated species.
Differences in size and other morphological features
demonstrate that the Charlotte Harbor seeds do not
belong to the cultivated species. The absence of cul
tivated starchy seeds from our samples does not con
clusively rule out their use in south Florida. It is worth
noting, however, that these crops seem to have been
more important in areas to the north of the Coastal
Plain (Fritz 1992; Johannessen 1992; Scarry 1992). It
seems unlikely that they would have been important
in the Midwest, Midsouth, and south Florida but not
in the intervening areas of the Lower Southeast.

The evidence also suggests that if maize was present
in south Florida, its production was quite limited.
Maize pollen has been identified from Fort Center and
it has been suggested that the earthworks there were
ridged fields (E. Sears 1982:119-120; W. Sears 1982:191
201). Maize cobs are bulky by-products of food
preparation. Wherever maize was grown and used in
quantity, cob remains are abundant in plant samples.

Culture and Environment in the Domain of the Calusa

Maize remains were completely absent from the
samples that we analyzed. The absence of cob remains
suggests that maize, if it was used, was not a dietary
staple.

As with the crop complexes of the temperate Eastern
Woodlands, we found no evidence that the Calusa or
their predecessors grew any of the West Indies crops.
The populations in the West Indies seem to have been
fully horticultural during at least the later part of the
period covered by our southwest Florida samples
(Casas 1909,1927; Oviedo 1959; Sturtevant 1961). The
major crops of the West Indies were manioc and sweet
potatoes though other root crops and maize were also
grown. Paleoethnobotany in the West Indies is not
much more advanced than it is in south Florida.
Nevertheless, the limited plant data include remains
of tubers, maize, chili peppers, and other crops (New
som n.d.a). These remains typically are found in as
sociation with manioc griddles and grater teeth. If the
West Indies root crop complex had been introduced to
south Florida, we might expect to find both occasional
discarded tubers and the tools used for processing and
preparing the tubers. Roots are not easily preserved
and their absence from the south Florida assemblages
does not constitute evidence that manioc or other roots
were not used. The absence of manioc griddles and
grater teeth suggests to us, however, that the West
Indies crop complex was not present in south Florida
at least not in the form of bitter manioc cultivation and
processing.

For both maize and manioc we would note also that
the Spaniards who visited south Florida were familiar
with these crops from their travels elsewhere in the
New World. If either crop was produced in quantity
in south Florida, the Spaniards would surely have
mentioned it.

We have argued that the nuts, cultivated grains, and
root crops that were important in the temperate East
ern Woodlands and in the West Indies were not staple
foods for the aboriginal inhabitants of southwest
Florida. This does not necessarily mean that plants
played a minor dietary role for the Calusa and other
occupants of this region. The ethnohistoric accounts
report a fairly extensive use of various roots and
tubers in some areas of south Florida (Fontaneda
1944:27-28). Roots and tubers are good sources of
carbohydrates and could have been dietary mainstays.
Unfortunately, roots are rarely found in archaeologi
cal deposits because they have high water contents
and are usually processed by grating or grinding to
extract their starch. These factors severely limit their
preservation opportunities. Thus, we cannot say that
the absence of root remains in our assemblage indi
cates that roots were not used.

Coonti (Zamia integrifolia) is frequently mentioned in
discussions of what roots were used. Indeed, Dobyns
(1983:127) has suggested that it was raised as a crop.
Coonti was locally abundant and it is possible that it
was gathered and processed for starch. It may even
have been tended to increase its natural abundance.
We would argue, however, that if coonti or any other
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root crop was cultivated in quantity, the Spaniards
would have mentioned such an important economic
activity.

The Spanish documents do describe the use of
several roots with different characteristics, but all
seem to have been collected from their natural
habitats. John Hann has attempted to identify the
various roots by careful translations of the descrip
tions of their growth habits and the environments in
which they were found (Hann 1986:91-94). Unfor
tunately, for most, he was unable to match to his
satisfaction the Spanish descriptions with actual
plants.

CONCLUDING REMARKS

Our analyses have produced new information about
which plants were used for fuel and food by the
aboriginal inhabitants of southwest Florida. Based on
patterns, or the lack thereof, in the plant data we have
also begun to formulate models of the strategies that
were used to procure plant resources. Clearly we have
not answered our questions about the plant food
procurement strategies of the Calusa and their
predecessors. We have, however, taken the first sys
tematic steps toward building the data base that is
necessary to answer those questions. Moreover, our
fledgling models-whether they are ultimately ac
cepted, modified, or rejected-give us a better under
standing of the kinds of additional data we will need
to answer our questions.

The wood analysis provided information about both
the prehistoric environment and about the aboriginal
populations' interactions with that environment. It
appears that throughout the occupation of the sites,
the woody vegetation including community composi
tion and distribution was much the same as at present.
The species identified in the samples attest to the
presence of pineland, tropical hardwood hammock,
mangrove, and coastal strand associations. From a
cultural perspective, we can suggest that people may
have minimized the cost of fuelwood collection by
making use of species that were locally abundant near
living or other activity areas. As it happens, these
species are excellent fuel woods for a variety of
reasons. Shifts in patterns of fuelwood use, such as
shown at Josslyn Island, may indicate local depletions
of key species, opportunistic collecting strategies, or
selection of fuelwoods for specific purposes.

We have also gained some insights about the plant
foods used by the prehistoric populations of south
west Florida. At a minimum we have documented the
use of several fleshy fruits. Moreover, the scarcity of
plant food remains, and the highly variable distribu
tion of those remains that are present may indicate that
the Calusa and their predecessors used opportunistic
strategies to procure supplemental plant foods.

The assemblages did not produce any evidence of
plants that would have been dietary staples. Based on
the Spanish accounts, it seems likely that this role was
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filled by wild roots or tubers. Unfortunately, roots are
not readily preserved and thus tend to be scarce in
cultural deposits. The problem of what roots, if any,
were used and how heavily they were exploited con
stitutes a major obstacle to our understanding of sub
sistence strategies in prehistoric south Florida. Along
with simply increasing the south Florida plant data
base, our major challenge for the future is to find an
archaeological signature for roots so that we can assess
their relative importance in the diets of the aboriginal
populations of the region.
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Skeletal and Dental Analysis of Burials
from the Collier Inn Site, Useppa Island

Michael J. Hansinger

INTRODUCTION

The burials described in this chapter were excavated
near the Collier Inn on Useppa Island (8LL51) in Sep
tember, 1985 by William Marquardt, Michael Han
singer, and a crew of volunteers. Chapter 2 of this
volume includes detailed descriptions of the excava
tion. Site number 8LL51 refers to some six hectares of
archaeological middens and mounds on the island.
The Collier Inn deposit first came to our attention in
August, 1985, when a cluster of Phoenix reclinata palm
trees was removed with a backhoe from the hill just
southeast of the Collier Inn.

The burials described here come from two distinct
strata. Burial 1 is from a light brown, sandy deposit
with oyster and clam shell. Calibrated radiocarbon
dates from clam shells found just above (2880-2652
B.C.) and just below (2858-2598 B.C.) the burial secure
ly date it to the third millennium B.C. Burial 1 had
been severely disturbed by the backhoe.

The remaining burials are intrusive into a dark
grayish brown, dense shell midden that overlies the
deeper sandy deposit. Fiber-tempered Orange Incised
pottery was found in the lower levels of the upper
midden, and the burials were found near the top.
Numerous roots had penetrated the burial matrix and
maybe partly responsible for the disarticulation of the
later burials. Bones from the upper burials are in very
good condition, however, in spite of their having been
subject to foot and machine (e.g., lawn mower) traffic
for many years. The upper midden is dated indirectly
by shell dates from Levels 2 and 3 in adjacent test pit
A-4. Calibrated ranges are 805-740 B.C. and 2011-1778
B.C. for Levels 2 and 3, respectively. Bones from the
intrusive burials date to A.D. 595-666.

BURIALS

Burial 1

Inventory. The cranium of this individual was ab
sent; only the mandible was recovered. Eleven teeth
were present contiguously in the damaged mandible.

Postcranial elements were also incomplete. The
condition of the bones was fair, but long bones were
incomplete with epiphyses mainly absent. Long

403

bones recovered included the left humerus with distal
element absent, the mid-shaft of the right humerus, the
shaft of the left ulna, the mid-shaft of the right ulna,
two trochlear fragments probably belonging to the left
humerus, the shaft of a left tibia, and nine small bone
fragments.

Osteometric results for Burial 1 are presented in
Appendixes A and B.

Conditions at Recovery. The matrix consisted of
sand, medium-sized shell, and plant detritus from the
surface to the 1.30 m level at which the bones were
exposed. However, the pelvic area and leg bones were
in a shell-free lens of sandy loam (see Figure 1).

The skeleton was in a semi-fetal position, not fully
flexed, with the mandible pointing directly east. All
of the skull above the mandible's horizontal ramus
was absent. Breakage of the mandible was anterior to
the ascending rami, and the fractures were fresh, sug
gesting that the removal of other parts was caused by
the backhoe. Eleven contiguous teeth, from the right
lower canine to the left lower second molar were
present (see Figure 2).

TRe semi-flexed attitude suggests a prepared burial.
No grave goods of any kind were present. The ex
treme limits of bone placement were 80 cm by 50 cm.
The positioning of the surviving bones suggests that
the body was articulated normally at the time of the
burial.

The general condition of the surviving bones was
fragile, with much fragmentation. The long bones
were infilled with sandy matrix and tough plant roots.
Diaphyses were present but epiphyses were generally
absent. Both distal radii were present; these show
incomplete syostosis (union). Epiphyses of other
bones were either fragmented in situ or were absent.

Sex and Age. Sex could not be determined with
complete confidence since cranium and pelvis were
absent. The gracile appearance of some of the bones
and the modest development of several muscle attach
ment areas are possible female traits, although these
are not diagnostic for young individuals. A male trait,
however, is the chin, which is squared and even con
cave and not pointed as would be expected in a female
(Bass 1971:73). The head of the humerus is large-44
mm in maximum diameter of the surviving portion-
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Figure 1. Burial 1, partially removed by backhoe.

while the femoral head is well preserved and
measures 47 mm. l The ribs are sturdy with principal
parts of the first seven pairs being recovered. In con
sidering these traits overall, the explanation that best
fits the facts is that this was an immature male. The
relatively sturdy development of arms and rib cage
could be explained by habitual canoe-paddling.
Canoe work begins early in life among riverine groups
as noted by this observer in Mexico, the San BIas
islands of Panama, and the upper Amazon Basin.
Useppa is an island and dugout canoes were no doubt
the dominant mode of transportation.

Age can be estimated at the middle teens with 14
years as a lower limit. This estimate is based on the
dentition and the incomplete syostosis of the distal
radii. Left lower first and second molars are among
the eleven teeth present, with marked occlusal wear
on all teeth. The degree of attrition of the second
(twelve-year) molar is only a fraction of the first (six
year) molar. I estimate that the second molar shows
wear of about one-third to one-half the depth of the
first, hence I add two years from the date of eruption
to reach an estimated age of 14 or 15 years. As to the
distal radii, since epiphyseal union was incomplete,
the individual had probably not passed the 16th year,
making this the upper limit (Bass 1971:120). The
individual's age then is estimated at 14 to 16 years.

No antemortem deformation was directly observed
on the surviVing bones, although there was consider
able postmortem distortion, as has been described. It
seems best to consider this factor as not observable.
Numerous small holes-0.5 mm to 1.0 mm in diam-

eter-are present at random on the outer bone surface,
suggesting boring by insects.

Stature. The humerus was the only long bone avail
able for stature estimate. Bass (1971:118) prOVides the
following formula for estimating the height of males
in Mongoloid populations using the length of the
humerus (in em):

2.68 x (humerus) + 83.19 ± 4.16

Since the humerus of Burial 1 is estimated at 32 em
long (see Appendix C), we may calculate the range of
stature in the following manner:

2.68 (32) + 83.19 ± 4.16 = 164.79 em (low)

= 173.10 em (high)

This yields a mean height of 168.95 em (5 ft 6.5 in),
with a range of 164.79 em (5 ft 4.8 in) to 173.10 em (5 ft

Figure 2. Burial 1, mandible.
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8.1 in). We must, however, consider these estimates to
be tentative given the incomplete humerus and the
difficulty of estimating height from one long bone
(Bass 1971 :118).

Dentition. Eleven teeth were present contiguously
in the mandible fragment. These were from the right
lower first premolar around the tooth row to the left
lower second molar. No third molars nor maxillary
teeth were recovered.

No anomalies were found. In this individual the
incisors, canines, and premolars are quite small, with
the molars relatively large. All teeth show heavy oc
clusal wear. Neither periodontal disease nor other
pathology was noted.

Length, breadth, and nominal occlusal areas are
shown in Table 1. Lengths are measured to 0.1 mm
using sliding calipers to record the maximum. Where
there has been obvious interstitial wear to shorten the
tooth, this reduction is compensated for by observa
tion. The original genetic endowment of the tooth size
is what is desired here, not the reduced version after
hard service in the tooth row. For breadths, the max
imum transverse measurement is used. The length
and breadth are then multiplied to approximate the
area. This calculation rounds out the actual dimen
sions but is an acceptable estimate to indicate general
size differences (Hansinger 1976:31-32).

Summary. This individual appears to have been a
sub-adult male of between 14 and 16 years. This was
a prepared burial, although it was considerably dis
turbed both by natural factors and by accident. The
most notable feature is the small size of the incisor row
compared with the area of the molars. This feature
would require confirmation within a sizable popula
tion to be established as a characteristic trait, however.

Table 1. Burial 1 Dental Measurements: Mandible.

.. .c
..c:: ..... ..c:: ..... fUN.....

Tooth b'oS .; S ~ S=S fU S <-8~~ ~~
...J I:Q

Right first premolar 6.8 10.8 73.4
Right canine 7.5 4.5 33.8
Right lateral incisor 6.7 3.0 20.1
Right central incisor 5.5 2.8 15.4
Left central incisor 5.4 2.8 15.1
Left lateral incisor 7.0 2.6 18.2
Left canine 7.3 4.1 29.9
Left first premolar 6.7 7.9 52.9
Left second premolar 7.9 7.9 62.4
Left first molar 12.9 12.1 156.1
Left second molar 12.1 11.8 142.8

aMesio-distal diameter measured in the occlusal

rlane.
Bucco-lingual diameter measured in the occlusal

plane.
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Burial 2

Inventory. This burial at the time of recovery was
represented by a nearly complete cranium and man
dible. Bones of the cranium were brittle, requiring
reconstruction. Also present were the right humerus,
ulna, and radius, with all proximal and distal epiph
yses fused. Their position is best indicated by refer
ence to Figure 3 and suggests flexion at the time of
burial. Both clavicles were present, although epiph
yses were eroded.

A few rib and vertebral fragments were in anatomi
cal position, as were the hard parts of the two
scapulae. Nine vertebrae from the neck and thoracic
portions of the column were present and articulated.
Of the pelvis, only a few fragments survived. No leg
or foot bones were identified as belonging to this in
dividual. The burial consists essentially of the upper
half of the body.

Osteometric results for Burial 2 are shown in Appen
dixes A, B, and C.

Conditions at Recovery. This skeleton occupied a
depth of 78 em to 88 em below the basic datum in Test
A-3. Parts of the skeleton extended into Tests A-I and
A-2. A second cranium (Burial 3) was in place at the
80 cm level in Test A-2, positioned where the pelvis
and sacral bones of Burial 2 would have been. The lack
of the lower skeleton of Burial 2 suggests the intrusion
by Burial 3 (see Figure 3).

About half the bones recovered were in a good state
of preservation. The remainder were poor or frag
mented. No purposeful deformation of the bones is
eVident, although there is distortion of the cranium
and the humerus. Prolonged root action could ac
count for this distortion.

Sex and Age. The cranial and long bone metrics
suggest a female, without any contrary indications for
maleness. The age, based on the appearance of the
third molars, is not more than several years past 18.
Relevant observations follow.

The skull has supra-orbital ridges so little developed
as almost not to be discernible to the eye. The upper
margins of the orbits are sharp. The skull is smooth,
and nuchal ridges are not pronounced. These are
traits of females (Brothwell 1965:51; Bass 1971:72).

Of the postcranial bones, the right humerus, ulna,
and radius are well preserved. The humeral head
measures 34.6 mm vertically and 36.0 mm transverse
ly. Bass (1971:117) cites 42.67 mm and 36.98 mm
respectively as values for the female. The arm bones
apear gracile without major muscle attachments. The
scapulae and clavicles appear relatively gracile. The
head of the left femur is present, measuring 41.1 mm
in vertical diameter. Pearson says that diameters of up
to 41.5 mm are female and that up to 43.5 are "possibly
female" (Pearson 1919:56, cited in Bass 1971 :173).

Stature. The humerus was available for stature es
timation. The following estimate is based on Trotter
and GIeser's (1952:495, cited in Bass 1971:119) formula
for stature estimation in Caucasian females. A for-
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Figure 3. Burials 2 (top left) and 3 (center) during
salvage excavation.

mula based on stature estimation of females in Amer
ican Indian populations would be more appropriate
but is not available.

Trotter and GIeser provide the following formula:

3.36 x (humerus) + 57.97± 4.45

The humerus of Burial 2 is 29.2 cm long, so we may
calculate the individual's stature as follows:

3.36 (29.2) + 57.97 ± 4.45 = 151.63 cm (low)

= 160.53 cm (high)

This gives a mean height of 156.08 cm (5 ft 1.4 in),
with a range of 151.63 cm (4 ft 11.7 in) to 160.53 cm (5
ft 3.2 in). While these figures are consistent with many
known tropical American Indian groups, measure
ment from a single long bone has a low confidence
factor.

Dentition. All16 lower teeth are present (see Figure
4). There is heavy occlusal wear on all teeth except for
the third molars. These retain visible cusps although
wear is well advanced. Both lower first molars show
dentin exposure. The second molars have partial den
tin exposure, with some discernible cusp boundaries.
The third molars retain the cusp morphology. The
relatively level occlusal wear planes indicate prog
nathism. Periodontal trauma is indicated along the
buccal margins of the incisor row.

The mandibular dentition has three notable fea
tures. First is the relatively large occlusal areas of the
molars. Second is the much smaller area and uniform
size of the premolars and canines. On each side these
form a grouping of three almost uniform teeth as a
distinct sub-section of the entire mandibular arch. The
third feature is the diminutive size of the incisors.
Even after allowing for reduction after occlusal wear
(all four are worn to the dentin) these incisors are very
small (see Figure 4 and Table 2).
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In the upper jaw, the central incisors are absent due
to postmortem loss. All other maxillary teeth are
present, from the lateral incisors to the third molars.
The molars are relatively large, matching the size of
the lower teeth. The canines appear to form a group
with the premolars. The lateral incisors are worn to
the dentin, but even allowing for the occlusal wear,
these are small teeth. There is heavy occlusal wear on
all teeth, with possible periodontal trauma involving
both left premolars and the left third molar.

Summary. This individual appears to have been
female, about 21 years of age. The only trauma evi
dent is that the left clavicle has a healed fracture at
mid-shaft. The lower half of the body was absent,
being essentially replaced by the cranium and upper
body of Burial 3. A striking feature is the disparity in
size of the incisor row as compared with the rest of the
teeth. The incisors are very small; the molars conform
in size to other American Indian groups.

Burial 3

Inventory. The skull, complete with mandible, was
face down in the matrix. The humeri and intact radius
and ulna were folded along the head in what would
have been a flexed position. The upper part of the
skeleton from the area of the floating ribs to the skull
was placed over the lower half of the skeleton of Burial
2 (in Test A-2). There was some intermingling of the
bones of the two burials, mostly on the eastern margin
of the one-meter-square Test A-2 (see Figure 3).

Burial 3 osteometric results are given in Appendixes
A, B, and C.

Conditions at Recovery. The cranium and mandible
were well preserved, with 16 teeth present in the man
dible. In the maxilla there is agenesis of both third
molars, antemortem loss of the right first premolar
and postmortem loss of all four incisors and the other
three premolars. The only teeth remaining in the max
illa were both canines and both sets of first and second
molars.

Postcranially, there were left and right humeri and
a left ulna and radius, both complete. Fragments of
both scapulae remained. The first two cervical ver
tebrae were present in good condition as were frag-

Figure 4. Burial 2, mandible.
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ments of others. Ribs were represented by substantial
fragments. Distal portions of both femora were
present as were the proximal left tibia, both patellae
and several bones of the feet: calcaneus, navicular,
and phalanges.

Preservation of these remaining bones is good. No
premortem deformation was observable, and no post
mortem distortion was noted.

Sex and Age. The skull features can best be de
scribed as intermediate in sex characteristics. The
mastoid regions are small, hence probably female.
The palate is small for a mature adult. Supra-orbital
crests are neither sharp nor broad, but intermediate.
Supra-orbital ridges are not present, but the glabella
is pronounced. The nuchal ridges are prominent. The
remaining molar and canine teeth are large. These
traits taken together contrast with each other as sex
indicators and seem to this observer to place the skull
in an intermediate or neutral category.

The postcranial bones are gracile and small for an
adult. These visual observations are supported by
physical comparison with skeletal material from the
Hell's Gate Shell Burial Mound at Bonita Springs,
Florida, about 50 km southeast of Useppa Island. This
is the nearest Calusa area population sample available
in numbers at the Florida Museum of Natural History.
The smallish long bones and the overall view of the
remaining bones suggest a female.

The age of the individual can be estimated only
broadly. The mandibular third molars were present.
These have a mild degree of enamel wear, but cusp
morphology is easily discernible. Wear on the other
molars is severe, with full dentin exposure on all first
molars and partial dentin exposure on the second
molars. I estimate the dental age to be 20 years.

Cranial sutures are intact in the coronal and lambda
areas. These show sutural elimination at the coronal
margins and tight closure at lambda. These facts per
mit a rough age estimate at the mid-20s. The dental
and sutural indicators suggest a lower limit of 20 years
and an upper limit of perhaps 30 years.

Stature. There was insufficient material for the es
timation of stature.

Dentition. The mandibular teeth show heavy oc
clusal wear with dentin exposed or nearly visible. The
right third molar was not erupted. The left third molar
shows considerable wear with cusps ground down.
The left first lower molar and right first and second
lower molars are worn to the dentin.

A feature of the mandibular dentition of both Burials
2 and 3 is the small size of the incisor row relative to
the molars (Tables 2 and 3; Figures 4 and 5). Premolars
and canines are about equal in occlusal areas, and
small relative to the molars. The incisors are the smal
lest teeth in the mandible. Of the incisors, the medial
pair is smaller than the lateral, and are extremely small
teeth.

The maxillary teeth present include the left and right
canines and the left and right first and second molars.
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Table 2. Burial 2 Dental Measurements: Mandible.

'"
.I:J
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Tooth ~S :il S <.sQI~ ... ~
..J =

Right third molar 10.3 9.5 97.9
Right second molar 10.6 10.0 106.0
Right first molar 11.7 10.6 124.0
Right second premolar 6.0 6.8 40.8
Right first premolar 6.1 7.2 43.9
Right canine 5.7 6.9 39.3
Right lateral incisor 3.6 5.4 19.4
Right central incisor 3.6 5.6 20.2
Left central incisor 3.6 5.2 18.7
Left lateral incisor 4.1 5.0 20.5
Left canine 5.8 5.8 33.6
Left first premolar 5.8 6.7 38.9
Left second premolar 5.4 7.2 38.9
Left first molar 10.7 10.9 116.6
Left second molar 10.7 9.8 104.9
Left third molar 10.0 9.7 97.0

Note: Average occlusal area of incisors is 19.7 mm2,

while average occlusal area of molars is 107.7 mm2.

a Mesio-distal diameter measured in the occlusal
flane.

Bucco-lingual diameter measured in the occlusal
plane.

Table 3. Burial 3 Dental Measurements: Mandible.

~ .I:J
..&::~ ..&::~ taN'"
- S .; S QI S

Tooth ~S :il S <.sQI-- ... --..J =
Right second molar 11.8 10.8 127.4
Right first molar 11.6 11.5 133.4
Right second premolarc 6.9 7.5 51.8
Right first premolar 6.9 7.5 51.8
Right canine 7.4 5.7 42.2
Right lateral incisor 5.5 5.1 28.1
Right central incisor 4.1 5.0 20.5
Left central incisor 3.8 5.1 19.4
Left lateral incisor 4.7 5.0 23.5
Left canine 7.0 5.6 39.2
Left first premolar 6.2 6.5 40.3
Left second premolar 6.8 7.5 51.0
Left first molar 10.9 11.1 121.0
Left second molard - - -
Left third molar 9.1 8.8 80.1

aMesio-distal diameter measured in the occlusal
flane.
Bucca-lingual diameter measured in the occlusal

plane.
cBuccal half broken antemortem.
dPostmortem loss.
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Figure 5. Burial 3, mandible.

The teeth show heavy occlusal wear. The left first
premolar was lost premortem, and all other teeth were
lost postmortem. The left canine was partly broken
premortem and, with the resorbed matrix of the miss
ing first premolar adjoining, indicates heavy attrition
of the dentition in a young person. No periodontal or
other trauma was observed.

Summary. Burials 2 and 3 show enough skeletal
and dental similarities to have been siblings. It is
interesting to note the intrusive nature of Burial 3,
virtually replacing the lower half of the body of Burial
2, and both in a burial pit rather than in a shell-packed
matrix. Both also show the trait of minute incisor size
compared with the molars. Recurrence of this trait
should be noted if it occurs again in other Calusa
samplings. Although it appears to be a pattern, the
sample is too small for reliable generalization.

Other Burials

Burials 4 and 5. In Tests A-2 and A-3, isolated
bones, one a tibia, another a clavicle, and a mandible
of a size to be an adult male were recovered. These
appear to belong to two different individuals, other
than those of Burials 2 and 3. Further exploration of
those finds awaits another phase of this effort.

CONCLUSION

Work so far has covered only a minute sampling,
and an unsystematic one at that, of a huge midden
covering an undetermined area. The possible number
of burials and the extended period of use of this spe
cialized mound command attention. It seems more
likely than not that we are dealing here with a major
feature of a major on-going complex.

NOTES

I There is a possibility that these bones do not belong
to this individual.
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APPENDIX A. MANDIBLE MEASUREMENTS
(IN MM EXCEPT WHERE NOTED)

.... '" '""' "' "'Measurement .;:: .;:: .;::
;:I ;:I ;:I

II:> II:> II:>

Symphysis height 40.0 29.0 27.5
Mandibular body length - 96.0 100.0
Ramus height - 51.0 58.0
Bigonial bread th - 75.0" 77.0
Mandibular body height 34.0 26.0 30.0
Mandibular body thickness 14.0 17.0 11.0
Minimum ramus breadth - 33.0 33.0
Maximum ramus breadth - 47.0 43.5
Angle (with mandibulometerl - 4° 21°
Height (with mandibulometerl - 54.0 67.0
Length (with mandibulometerl - 102.0 102.0

"Possible error.

APPENDIX B.
POSTCRANIAL MEASUREMENTS (IN MM)

Burial 1 Burial 2 Burial 3
Measurement

Left Right Left Right Left Right

MAXIMUM
LENGTH

Humerus 320.0" - - 292.0< - -
Radius - - - 230.0< 202.0 -
Ulna - - - 254.0< 230.0 -

MAXIMUM
DIAMETER

Femur head 47.0b - 41.1 - - -
Humerus head 44.0b - 36.0 - - -

"Estimated length; distal process is incomplete.
bScrappy but measurable.
<Complete.

APPENDIX C.
CRANIAL MEASUREMENTS (IN MM)

Measurement Burial 2" Burial 3

Basion-prosthion 94.0b 95.0
Glabello-occipital 176.0 170.0
Maximum cranial width 137.0b 176.0
Basion-bregma 102.0 123.0
Basion-nasion 96.0 99.0
Bizygomatic breadth 125.0 133.0
Prosthion-nasion 52.0 51.5
Nasal breadth 20.0 23.0
Nasal height 35.0 50.0
External palate bread th 57.0 53.0
Mastoid length 7.0 8.0
Auricular head height 109.0b 115.0<

Note: Burial 1 cranium was absent.
"This cranium was reconstructed in the lab; certain measurements may
be subject to an error up to 3%.
bpossible errror.
<Porion to apex.



Useppa Skeletal Analysis

REFERENCES CITED

Bass, William M.
1971 Human Osteology: A Laboratory and Field

Manual of the Human Skeleton. Missouri Ar
chaeological Society, Columbia, Missouri.

Brothwell, D. R.
1965 Digging Up Bones: The Excavation, Treatment

and Study ofHuman Skeletal Remains. British
Museum, London.

Hansinger, Michael J.
1976 Hominids in Plio/Pleistocene Africa: An Odon

to metric Approach to Phylogeny. Un
published Ph.D. dissertation, Department
of Anthropology, University of Florida,
Gainesville.

Pearson, Karl
1919 A Study of the Long Bones of the English

Skeleton I: The Femur. Drapers' Company
Research Memoirs, Biometric Series X.

Trotter, Mildred and Goldine C. GIeser
1952 Estimation of Stature from Long Bones of

American Whites and Negroes. American
Journal of Physical Anthropology 16:79-123.

409





12

Prehistoric Burials from Buck Key

Dale L. Hutchinson

INTRODUCTION

I n March and May, 1986, William H. Marquardt of
the Florida Museum of Natural History excavated a

portion of a sand burial mound (8LL55) on Buck Key
in Lee County, Florida (Figure 1). This excavation is
described in detail in Chapter 2. Marquardt un
covered five burials, dating to approximately A.D.
1200 (750 B.P. ± 70: Beta-25471). The burials are desig
nated lA, 1B, 1C, 1D, and IE (see Figure 26A in Chap
ter 2, this volume). Burial IE was left in the ground
due to time constraints; 1A-1D are currently curated
at the Florida Museum of Natural History in Gaines
ville.

KEY:

Figure 2. Sacrum of Individual1A in original matrix.

A sand and shell concreted matrix encrusted all
bone elements (see Figure 2). This resulted in excellent
preservation, although some remains were distorted
by ground pressure and/or root growth. The matrix
is similar in appearance to that on skeletal remains I
have examined from the Safety Harbor site, located to
the north in the Tampa Bay region (Griffin and Bullen
1950; Willey 1949a). Karen Jo Walker of the Florida
Museum of Natural History cleaned the skeletal
remains prior to analysis.

I examined the skeletal remains of the four in
dividuals and various other skeletal elements in
November and December, 1986. I used standard os
teometric methods to measure all skeletal remains
reported here (see Larsen 1982). All measurements
are in millimeters unless otherwise noted.

MATERIALS AND ANALYSIS

Figure 1. Buck Key (8LL55), Lee County, Florida.

• TEST UNIT

• CORE SAMPLE

............. MOSQUITO CONTROL DITCH

KERN O.S.R.

AERIAL CARTOGRAPHies OF AMERICA.

S.W.F. PROJ EC T FIG. M. N. H.

: : I
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IndividuallA

Inventory. Individual 1A consists of a nearly com
plete skeleton (Figure 3), including a complete
cranium and mandible, and most postcranial bones
(Appendix A). The dentition is complete, including
both maxillary and mandibular third molars. Meas
urements of the skull (Tables 1 and 2), postcranial
bones (Table 3), and teeth (Table 4) indicate a robust
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Figure 3. Burials (from left to right, top to bottom) lB,
lA, lC, IE, 10.

individual. The skeleton lay on its back, slightly tilted
to the left side in a semi-flexed position (see Figure 3).

Age and Sex. Wear on the third molars and other
teeth indicates that this individual was an older adult
at the time of death. A more specific determination is
not possible in the absence of a large sample from this
population. Age estimates based on dental wear, or
attrition, require seriation of dentitions in a particular
population to eliminate differences due to differing
diets (Miles 1963). Some features of the auricular sur
face of the ilium are partially preserved and suggest
an age at death older than 30 years (Lovejoy et al.
1985). This is a rough estimate, however, given the
poor preservation of surface features.

Individual 1A was female. This determination is
based on the following criteria: the angle of the sciatic
notch of the pelvis (Ubelaker 1989), the angle of the
forehead, and the position and character of the eye
orbits (Krogman and Isc;an 1986; Stewart 1979). How
ever, the nuchal area of the occipital is relatively
developed, indicating a more robust musculature in
that area than is normally expected in a female.

Stature. I estimated the stature of individual 1A
using the regression formula developed by Trotter and
GIeser (see Stewart 1979) for adult Caucasian females.
Although formulae for Indian or Mongoloid females
would be more accurate, these are available only for

Culture and Environment in the Domain of the Calusa

Table 1. Cranial Measurements (in mm).

Measurement lA 18 lC ID

Face-MastiClJtory Complex:

masseter origin length 36.0" - - (29.0)"

zygomatic arch thickness 8.0" - - 12.0"

cheek height 26.0" - - 26.0
upper facial height 73.0 - - 71.0
nasal height (23.0) - - (17.0)

biorbital breadth 97.0 - - 100.5
orbital breadth 39.0 36.0" 41.0 40.0
orbital height 37.0 35.0" 38.0 39.0
infratemporal fossa depth - - - -
infratemporal fossa height - - - -
temporalis length - - - -
temporalis height - - - -
palate length 52.0 39.5 - 47.5
palate breadth 41.0 33.0 - 45.0

bizygomatic breadth 135.0 - - 040.0)
minimum frontal breadth 90.0 93.0 96.0 98.0
frontal chord 106.0 98.0 110.0 115.0
frontal arc 115.0 114.0 127.0 130.0

Vault:

prosthion-opisthion 142.0 - - 034.0)

prosthion-basion 104.0 - - (98.0)
opisthion-nasospinale 140.0 - - 032.0)

parietal chord 98.0 104.0 101.0 106.0
occipital chord 93.5 - - 99.0
lambda-inion chord 69.0 - 84.0 66.0
inion-opisthion chord 35.5 - - 40.0

biasterionic chord - - - -
parietal arc 107.0 108.0 113.0 120.0
occipital arc 112.0 - - 109.0
lambda-inion arc 73.0 - 93.0 68.0

inion-opisthion arc 37.0 - - 41.0
biasterionic arc - - - -
bregma-inion 136.0 - 140.0 145.0
bregma-opisthion 140.0 - - 151.0
lambda-basion 96.0 - - 118.0
nasion-lambda 166.0 - 163.0 169.0

basion-nasospinale 107.0 - - (96.0)

nasion-opisthion 134.0 - - 134.0

cranial height 135.0 - - 142.0
auricular height - - - -
maximum length 170.0 164.0 167.0 171.0
maximum breadth 137.0 134.0 137.0 144.0

biauricular breadth 118.0 - - -

Note: Parentheses indicate estimated measurements.
" Right.

Table 2. Mandible Measurements (in mm).

Measurement lA 18 lC ID

Bicondylar breadth 120.0 (l00.0) 122.0 -
Condylar breadth 23.0 - 19.0 -
Bigonial breadth 106.0 77.5 105.0 -
Ascend ing ramus height,

coronoid 56.0 42.0" 57.0 59.0
Ascending ramus height,

condyle 56.0 - 51.0 -

Ascending ramus,
minimum breadth 39.0 27.5 36.0 39.0

Symphysis height 34.0 26.0 - -
Symphysis thickness 18.0 12.0 14.5 17.0

Mandibular length 103.0 (73.0) 102.0 105.0

Note: Parentheses indicate estimated measurements.
"Right.
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Table 3. IndividuallA: Postcranial Measurements
(in mm).

Measurement Left Right

FEMUR
head diameter (43.0) 41.0
vertical diameter, neck 27.0 25.0
horizontal diameter, neck 23.0 24.0
maximum length 406.0 413.0
a-p diameter, midshaft 28.0 29.0
transverse diameter, midshaft 25.0 24.0
circumference, midshaft 81.0 85.0
a-p diameter, subtrochanteric 30.5 30.0
transverse diameter, subtrochanteric 28.0 29.0
bicondylar breadth - 73.0

TIBIA
maximum length 355.0 352.0
a-p diameter, midshaft 28.0 31.0
transverse diameter, midshaft 21.0 20.0
circumference, midshaft 77.0 80.0

FIBULA
maximum length (338.0) 339.0

CLAVICLE
maximum length - -

ULNA
maximum length 235.0 -

RADIUS
maximum length 219.0 -
head diameter 22.0 -
interosseous crest maximum 17.0 -
interosseous crest minimum 11.0 -

HUMERUS
maximum length - 288.0
maximum diamter, midshaft - 24.0
minimum diameter, midshaft - 17.0
circumference, midshaft - 71.0
head diameter - 38.0
biepicondylar breadth - -

Note: Parentheses indicate estimated measurements.

males. Genoves (1967) has published regression for
mulae for Mexican females, but these would likely
underestimate the stature of Florida Indians who were
generally taller. In fact, estimates produced using the
Genoves formula were 2-4 cm lower using the femur
and 1 cm higher when using the tibia. The Trotter and
GIeser (1952) formula uses the length (in cm) of the
femur and tibia as follows:

1.39 x (femur + tibia) + 53.20 ± 3.55

Both femora and both tibiae were intact and were
available for the following stature calculations:

Left femur and tibia:

1.39 x (40.6 + 35.5) + 53.20 = 158.98 ± 3.55

Right femur and tibia:

1.39 x (41.3 + 35.2) + 53.20 = 159.54 ± 3.55

These calculations indicate a height range of 155.43
cm (5 ft 1.2 in) to 163.09 cm (5 ft 4.2 in).

Summary. Individual 1A is the central and upper
most burial of the cluster of burials described in this
chapter. This individual, represented by a nearly com-
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Table 4. IndividuallA: Dental Measurements (in
mm).

Left Right
Tooth

length breadth length breadth

MANDIBLE
central incisor 4.3 5.1 3.5 4.9
lateral incisor 6.3 5.7 4.7 5.5
canine 6.2 6.6 4.9 6.5
first premolar 7.0 7.0 5.5 7.4
second premolar 6.5 7.8 6.6 8.2
first molar 11.3 10.1 11.3 10.3
second molar 10.1 9.2 10.0 9.4
third molar 9.5 9.2" 8.5 9.2b

MAXILLA
central incisor 8.3 6.5 8.4 6.5
lateral incisor 7.3 5.8 6.5 5.8
canine 7.2 7.9 7.4 7.7
first premolar 6.5 8.9 6.6 8.8
second premolar 6.6 9.1 6.6 8.9
first molar 11.3 11.2 11.0 10.9
second molar 9.1 9.9 8.9 10.7
third molar 8.5 10.0 - c c

"Worn.
bUnworn.
"Well resorbed.

plete skeleton, was buried in a supine, semi-flexed
position with the head to the north.

Individual1A was a female who was an older adult
at the time of death, possibly over 30 years of age. She
was probably between 5 ft 1 in and 5 ft 4 in in height.

The bones of individual 1A show no evidence of
pathological conditions, and her teeth are free of den
tal caries, suggesting a relatively healthy life.

IndividuallB

Inventory. This individual was a subadult at the
time of death. Preservation of the skeletal materials
was fair, but only portions of all long bones and most
other postcranial bones were recovered (Appendix B).
These included the left and right clavicles, humerii,
radii, ulnae, tibiae, and the right femur and fibula. The
cranial vault was complete, but facial bones, if present,
were poorly preserved. Measurements of the skull are
presented in Tables 1 and 2. The deciduous dentition
was complete with the exception of the lower left
lateral incisor and both upper left incisors. The loss of
these incisors appears to be postmortem. Both lower
first permanent molars had begun to erupt, and the
upper ones were fully erupted. All the second per
manent molars were present but unerupted. (See
Table 5 for dental measurements.)

Age and Sex. Dental development is the most ac
curate method of age assessment of subadult skeletal
remains (Ubelaker 1989). I estimate the age of this
individual at five years ± 16 months. This is based on
the completeness of the deciduous dentition and the
incompletely erupted lower permanent first molars
(see Figure 4). The metopic suture of the frontal was
almost closed but still apparent, indicating an age
between one and seven years (Shipman et a1. 1985), but
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likely closer to the younger age range (Krogman and
Is<;an 1986).

The features that demarcate sex in the human
skeleton do not develop until adolescence (Ubelaker
1989); therefore, it was not possible to determine the
sex of this individual.

Summary. Individual 1B lay below individual lA,
near the head. The skull of 1B is nearly complete, but
the postcranial skeleton is fragmentary.

Individual 1Bwas a child between four and six years
old. Because it was a child, I am unable to determine
the sex of the individual, nor can I say anything about
stature because all long bones were partial.

Table 5. IndividuallB: Dental Measurements (in
mm).

Left Right
Tooth

length breadth length breadth

PERMANENT DENTITION

MANDIBLE
first molar 10.7 9.0 11.3 9.0

MAXILLA
first molar 11.2 10.5 10.3 9.8

DECIDUOUS DENTITION

MANDIBLE
central incisor 3.7 3.3 4.0 3.3
lateral incisor - - - -
canine 5.1 4.9 4.7 4.0
first molar 9.2 6.3 8.0 6.2
second molar 9.7 8.4 9.8 8.3

MAXILLA
central incisor - - 6.3 4.2
lateral incisor - - 5.1 4.4
canine 6.3 5.5 5.9 5.2
first molar 7.1 7.8 6.9 7.8
second molar 9.1 9.0 8.2 9.4

No pathological conditions were apparent in the
bones of individual1B, and there were no caries pres
ent in the teeth.

IndividuallC

Inventory. The majority of elements definitely rep
resenting this individual are cranial and include a
relatively complete skull and mandible. All teeth are
permanent. The upper right canine, first and second
premolars, and second molar are present in the max
illa. The upper left central incisor through second
premolar and the right central and lateral incisors
were not articulated. A complete mandible is present,
but the central and lateral incisors of both sides are
unarticulated. The postcranial bones include
humerus head fragments, one cervical vertebra, a
metacarpal shaft, and a few phalanges (hand and foot)
(see Appendix C). Therefore, only cranial and dental
measurements were taken (Tables I, 2, and 6).

Other skeletal elements probably representative of
individual C include a clavicle shaft, left distal humer-
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Table 6. IndividuallC: Dental Measurements (in
mm).

Left Right
Tooth

length breadth length breadth

MANDIBLE
central incisor - - - -
lateral incisor - - - -
canine 6.1 7.9 5.9 6.9
first premolar 5.7 6.9 5.7 6.8
second premolar 5.5 6.3 5.7 7.1
first molar 10.1 10.9 10.7 10.9
second molar 9.8 10.0 - -
third molar - - - -

MAXILLA
central incisor 7.8 7.0 - -
lateral incisor 6.6 6.2 - -
canine - - 7.9 8.0
first premolar 5.1 7.8 5.1 7.9
second premolar 5.5 8.3 4.9 7.9
first molar - - - -
second molar - - 9.3 10.3
third molar - - - -

us, left radius shaft, the majority of the left ulna, left
diaphyses of the femur and fibula, left patella, parts of
the left hand, and ribs (see Appendix C).

Age and Sex. Although no molars were present,
spaces for these existed, indicating that this individual
was adult at the time of death. The most reliable
skeletal element for determination of sex is the pelvis
(Phenice 1969; Ubelaker 1989). Unfortunately, the pel
vis of individual1C was absent. The characteristics of
the cranium, however, suggest a male. These charac
teristics include the robustness of the mandible,

Table 7. IndividuallD: Dental Measurements (in
mm).

Left Right
Tooth

length breadth length breadth

MANDIBLE
central incisor 5.1 a - -
lateral incisor 5.7 4.9 5.5 5.4
canine - - 5.8 6.6
first premolar a a 5.6 6.8
second premolar a a 6.0 6.9
first molar 10.9 10.6 11.0 10.8
second molar b b 10.0 9.5
third molar 9.9 9.1 9.7 8.6

MAXILLA
central incisor - - - -
lateral incisor 6.1 5.8 6.6 6.2
canine e e d 7.9
first premolar . . a a

second premolar . . a a

first molar a 11.0 9.3 11.6
second molar - - a 9.7
third molar - - - -

aNa enamel.
bSpace resorption.
eNot enough enamel.
dSevere wear.
·Carious lesion.



416

supraorbitals, and mastoid processes. The position
and character of the eye orbits also suggest a male.
Buikstra and Mielke (1985) report that sex estimates
using morphological traits of the skull are generally
80-90% accurate; using the pelvis raises the accuracy
to 95%.

Stature. The only long bone available for stature
estimation was the left ulna. Trotter and Gieser (1958)
provide the following formula to calculate height
using the length of the ulna (in em):

3.48 (Ulna) + 77.45 ± 4.66

The ulna of individual 1C is estimated at 22.4 em.
Stature is calculated as follows:

3.48 x (22.4) + 77.45 = 155.40 ± 4.66

I estimate the height of individual 1C at 155.40 em
(5 ft 1 in). This is a tentative estimate, however, due
to the limited data available.

Summary. Individual1C lies below individual1A to
the south of lB. The skull is relatively complete, but
only portions of the postcranial skeleton are present.

Individual 1C was an adult male, perhaps 5 ft 1 in
tall.

An abscess in the lower jaw near the right second
molar indicates the presence of an infection in in
dividual1C. No dental caries were present, however.

IndividuallD

Inventory. A complete cranium, mandible (minus
condyles), right scapula and humerus, cervical and
thoracic vertebrae, and ribs are definitely associated
with this individual (see Appendix D). All teeth are
permanent. The upper lateral incisors through second
molars of both sides are articulated. The left lateral
incisor through third molar, the right lateral incisor
through first molar, and third molar are articulated in
the mandible. Measurements of the skull are
presented in Tables 1 and 2, and those of the dental
elements in Table 7.

Postcranial elements probably associated with in
dividual D include the left ilium, right ulna, left and
right femur, right tibia and fibula, a partial foot and
hand, and ribs (see Appendix D). The left subadult
femur listed in AppendiX D undoubtedly belongs with
individual lB.

Age and Sex. The presence of worn third molars in
functional occlusion indicates that individual 1D was
at least 18 years old, probably at least 24 given the
degree of dental wear. This is a rough estimate, how
ever.

The size of the mastoid processes and the supraor
bital region, as well as the position and character of the
eye orbits indicates that this individual was female.

Stature. Since no long bones were clearly associated
with individual 1D, no estimate of stature was pos
sible.

Summary. Individual1D lay at the southern end of
the cluster of burials. Although a complete skull is
present for this individual, very few of the postcranial
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bones in this area can be definitely associated with this
burial.

Individual 1D was an adult female probably at least
24 years old.

Two dental caries were present between the upper
I premolars of individual 1D. This was the only in

stance of dental caries found among the four in
dividuals described in this chapter.

Other Elements

Elements not convincingly associated with any par
ticular burial are listed in Appendix E. Inclusion of
these within the burials already described does not
raise the minimum number of individuals (MNI)
above four. I conclude, therefore, that these elements
were originally associated with the four burials
described above.

HEALTH AND PATHOLOGY

I examined all individuals macroscopically for in
dicators of skeletal pathology. No cranial or
postcranial elements appeared to be pathological, nor
to warrant radiographic examination for pathology.
Indeed, the only evidence of infection was a man
dibular abscess below the lingual (tongue) side of the
right second molar ofindividual1C (see Figure 5), and
dental caries between the upper left first and second
premolars of individual1D.

There was some evidence of episodic stress in the
form of enamel hypoplasia. Enamel hypoplasia oc
curs as an interruption of the first stage of enamel
matrix deposition; it is a deficiency in enamel thick
ness manifested by pitting, linear furrowing, or, in
extreme cases, total lack of enamel (Bhaskar 1986; Sar
nat and Schour 1941) (see Figure 6). A variety of
etiologies has been established for enamel hypoplasia
in laboratory experiments, but no specific nutritional
deficiency or infectious disease has been linked to
clinical cases during a specific age. Consequently,
most researchers follow the conservative steps of
Kreshover (1960) in recognizing that hypoplasia is a
general indicator of nutritional or disease stress.

The low number of individuals from Buck Key does
not warrant exploration of stress episodes in detail
(see Hutchinson 1986; Hutchinson and Larsen 1988).
It is sufficient to note that one stress episode did occur
during the later childhood years (4-7) of individual
1D. Although the sample is small, it would appear
that these individuals were drawn from a healthy
population.

Archaeological investigations of the Charlotte Har
bor/Pine Island region have produced evidence that
people inhabiting this area subsisted largely on fish
and shellfish (Marquardt 1986; Walker 1986). Al
though gathering and hunting of land resources
probably played some role in the subsistence regime,
no convincing evidence of horticulture has been found
in this area previous to European contact (Marquardt
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DISCUSSION AND CON
CLUSIONS

funerary bags, fowling bags, and
rope resulted in the formation of the
grooves. Archaeological evidence
for the use of plant fiber, most likely
for fish nets, has been recovered
from Key Marco (Cushing 1896; Gil
liland 1975).

We can see probable occlusal
tooth grooving in individual lC
from the Buck Key population. The
lower right and left canines show
the most convincing evidence that
the teeth of this individual were
used as tools (Figure 7). Artificially
grooved teeth are not unknown in
the Southeast; they have been
reported from the Johns Mound
population on St. Catherines Island,
Georgia (Larsen and Thomas 1982),
and I have seen them in other
prehistoric St. Catherines Island in
dividuals.

The study of skeletal remains
from Buck Key allows us to observe
and record biocultural features of
aboriginal inhabitants of south
Florida. Human remains have only
occasionally been studied from this
area (d. Cushing 1896; Carr et al.
1984; Hrdlicka 1940), and ethnohis
toric documents provide limited
discussion of health, focusing in
stead on political and economic
practices (Smith 1944; Lewis 1978;
Solfs de Menis 1964).

Often the description of skeletal
materials from this area is limited to

sampIe size, burial position, and
age/sex of the individuals (e.g., Carr

1975; Griffin and Smith 1948; Luer and Almy 1987;
Stirling 1931, 1935; Walker 1880; Willey 1949a, 1949b;
see also Isc;an and Miller-Shaivitz 1983). In many cases
this is due to the fact that analysis of materials oc
curred at a much later date than excavation or that the
primary source of information was derived from oral
reports of "buried Indians" by local residents. Some
analyses have been conducted, however, which focus
on health and nutrition of aboriginal populations.
These include skeletal series recovered from the ar
chaeological sites of Republic Groves (Wharton et al.
1981), Margate-Blount (Isc;an 1983), and Palmer
Mound (Bullen and Bullen 1976). Hrdlicka (1922,
1940) investigated several sites, reporting measure
ments for skulls of Gulf Coast Indians in the National
Museum of Natural History. Adelaide Bullen (1972)
published an extensive study of skeletal remains from
Southeastern sites that displayed lesions similar to

Figure 5. Periodontal abscess of lingual right mandibular second molar,
IndividualtC.

1986, 1987; Goggin and Sturtevant 1964; Hann 1986;
Scarry 1985; Widmer 1988).

Smith (1984) examined differences in dental wear of
hunter-gatherer and agricultural populations. In par
ticular, the lessened functional demands placed on
teeth of agriculturalists through the increased depend
ence on tools and cooked food produced more oblique
dental wear. The teeth of hunter-gatherers, on the
other hand, tend to wear in a flat plane. Although the
teeth of Buck Key individuals exhibit some angle of
wear, it is generally small, and wear tends to be more
flat than oblique. This probably indicates a hunting
and gathering subsistence regime.

Artificial tooth grooving sometimes results from the
use of teeth as tools (Larsen 1985; Ubelaker et al. 1969).
Larsen (1985) documented occlusal surface grooving
in Great Basin populations and suggested that the
production of items such as fish nets, basketry,
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Figure 6. Example of linear enamel hypoplasia, Burial
1, Useppa Island.
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those resulting from treponemal infections. Among
the skeletal series which have such lesions are the
Palmer Mound and Aqui Esta, both near the Charlotte
Harbor area.

Unfortunately, the small sample recovered from
Buck Key does not allow comment in detail about the
biological nature of prehistoric life in this region. We
can, however, note that the individuals examined ex
hibit no severe gross pathologies; enamel hypoplasias
are often found in hunter-gatherer populations,
presumably as a consequence of seasonal resource
shortages (see Goodman et al. 1980).

Recently, Marquardt (1986, 1987) and Widmer
(1988) have developed archaeological models regard
ing resource availability and life in this region. The
study of human skeletal remains has the potential of
contributing information necessary for testing some or
all of these models. Collaboration between ar
chaeologists and biological anthropologists has
proven fruitful in this regard in examining the transi-

tion from a hunting-gathering life
to one of agriculture (see Cohen
and Armelagos 1984).

The primary importance of
these skeletal remains is that they
add to a growing body of data
relevant to investigations of life
in south Florida and elsewhere in
the Southeast. Description and
analysis of human skeletal
remains such as those recovered
at Buck Key are necessary if we
are to construct adequate models
of prehistoric life.

Figure 7. Probable tooth grooving, IndividuallC, Buck Key.

Radius:

Ilium:
Ischium:

Clavicle:
Scapula:
Humerus:

APPENDIX A

IndividuallA: Skeletal Inventory

Elements present:

Cranium: all
first incisors through third molars

Mandible: all

first incisors through third molars

left and right
left and right

left and right diaphyses
left and right-partial
left minus prOXimal epiphysis
right entire
left entire
right distal shaft and epiphysis

Ulna:

Femur:

Patella:
Tibia:
Fibula:
Calcaneus:
Talus:
Navicular:
Cuboid:

Cuneiform 1:
Cuneiform 2:

Cuneiform 3:
Metatarsals 1-5:

left entire
right distal shaft and epiphysis

left minus medial epicondyle
right minus greater and lesser

trochanters
left and right
left and right
left and right
left and right
left and right
left and right
left
probable right
left and right
left
probable right
left and right
left 1-5



Buck Key Burials

Appendix A (continued)
right 1-5, #1 partial

Proximal phalanges:
left-l
right-4

Middle phalanges:
left-O
right-4

Ulna:

Femur:
Tibia:

Fibula:

right partial
left proximal half
right partiaI
right proximal half
left proximal two-thirds
right proximal half
right proximal half

APPENDIX C
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Greater multangular:
left

Lesser multangular:
left

Capitate: left and right
Hamate: left and right
Metacarpals 1-5:

left 1-5, #5 partial
right 1-5, all but #3 partial

Proximal phalanges:
left-4
right-4

Middle phalanges:
left-5
right-2

Distal phalanges:
left-4
right-l

Cranium:

Mandible:

Scaphoid:
Lunate:
Triquetral:
Pisiform:

Ribs:

Cervical 1:
Cervical 2:
Cervical 3-6:
Thoracic 1-9:
Lumbar:
Sacrum:
Miscellaneous:

left
left and right
left and right
left

some

present
present
2 total
some of #1-12
some-concreted together
present
one unidentified carpal, probably
right

APPENDIX B

IndividuallC: Skeletal Inventory

Elements present:

all
zygomatic processes broken
articulated right canine
first and second right premolars
second right molar
unarticulated right first and second

incisors,
left first incisor through fourth

premolar
complete
articulated right canine through

first molar
left canine through second molar

unarticulated right first and second
incisors

left first and second incisors

Humerus: head fragments

Proximal phalanges:
one

Metacarpals 1-5: one shaft
Proximal phalanges:

two
Middle phalanges: two

Cervical 1: present but broken

Miscellaneous: two phalanges either proximal or
middle

Pathology: posterior mandibular infection-
abscess below lingual right
second molar

IndividuallB: Skeletal Inventory

Elements present: Possible lC Cluster

Ulna:

Elements:

Clavicle:
Humerus:
Radius:

Cranium:

Mandible:

Clavicle:
Humerus:

Radius:

all
right deciduous first incisor

through permanent first molar
left deciduous canine through

permanent second molar
all
right first deciduous incisor

through permanent second molar
left deciduous first incisor
canine through second

permanent molar

left and right
left distal half
right partial
left proximal half

diaphysis-indeterminate side
shaft/distal epiphysis-left
left shaft
left shaft
left shaft/distal epiphysis
estimated maximum length: 224 mm

Femur: left shaft and partial head
Patella: left
Tibia: left shaft
Fibula: left shaft

Scaphoid: left
Metacarpals 1-5: one shaft-fourth or fifth

Ribs: some
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APPENDIX D Femur:
Tibia:

head
left shaft
right proximal superior head

Calcaneus: partial
Metatarsals 1-5: first, no side

Metacarpals 1-5: one shaft
Proximal phalanges:

one
Middle phalanges:

one

Ribs: some

Miscellaneous: radius or ulna shaft
first metatarsal
partial humerus or femur head
portion of a distal metatarsal
long bone fragments
miscellaneous bag-miscellaneous

long bone fragments
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Calusa Culture and Environment: What Have We Learned?

William H. Marquardt

Both culture and environment determine the course
of human life. Culture is a blueprint from the past

for living in the present. It includes all of the ideas,
values, beliefs, skills, knowledge, and organizing prin
ciples that determine how a group of people lives in
its environment, reacts to changes in it, and responds
to other people that inhabit it. Environment, inter
preted broadly, includes such factors as climate, sub
surface geology, topography, soil characteristics, and
the distribution of natural resources.

Environment is separate from culture in one sense
because certain aspects of the environment, such as
subsurface rocks, climatic cycles, ocean levels, and
hurricanes, exist and/or operate for the most part
independently of human actions. In another sense,
environment is intimately interconnected with culture
because people "cognize" their surroundings. That is,
they perceive their surroundings in culturally-sanc
tioned categories. Thus, the choices people make and
how well they succeed when confronted with environ
mental challenges depend not only on the environ
ment as it really is, but on how they perceive it.

As people interact with their environment, they
modify it, both intentionally and unintentionally. For
example, they may set fires to burn off unwanted
vegetation, or to encourage the growth of fresh grass
that will attract animals that they can hunt or trap. In
so doing, they are encouraging certain plants and trees
and discouraging others that are less well adapted to
frequent burning. In Charlotte Harbor, one cannot
seend any aEpreciabfe time among the shell middens
that dot the harbor's keys without reflecting on the
influence of people on island formation. While some
middens are haphazard accumulations ~of detritus,
others are something more-midden materials heaped
up according to preconceived plans, for purposes now
only dimly understood.

If we are to have any hope of eventually under
standing the emergence and demise of the Calusa,
their predecessors, and their neighbors in South
Florida, we must have a thorough understanding of
the environment in which they lived and how that
environment changed. We must move beyond site
based artifact studies to integrate environmental his
tory with cultural history. Eventually, we want to be
able to regard the Calusa and their neighbors at
several different scales-intra-site, site, regional,
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inter-regional-because cultural and environmental
effects manifest themselves at several scales at once
(see Marquardt 1992:106-108, 124; Marquardt and
Crumley 1987:2-4). To do this, we must have help
from earth scientists such as geologists, geomor
phologists, sedimentologists, and soil scientists, as
well as from paleoethnobotanists and zooarchae
ologists. A comprehensive understanding of the area
will come only with a long-term program of interdis
ciplinary research.

Until recently, only limited research incorporating
supplementary scientific investigations had been un
dertaken in southwest Florida. For a thorough ac
count of the history of archaeological work in south
West Florida, I refer the reader to Randolph Widmer's
The Evolution of the Calusa (1988:36-54). In the discus
'sion-below I focus on the history of interdisciplinary
research in South Florida.

The first interdisciplinary projects involved tech
niques from only two disciplines-archaeology and
zoology. In the middle 1960s, Elizabeth Wing (1965)
identified materials from the Key Marco Midden site
excavated by J. C. Van Beck and 1. M. Van Beck (1965),
who used half-inch screens. In 1967 and 1968, then
State Archaeologist 1. Ross Morrell conducted salvage
excavations on Marco Island; these were followed in
the early 1970s by excavations and surveys by Wilburn
Cockrell, Joseph Hutto, and Randolph Widmer (see
Cockrell 1970; Widmer 1988:50-51). Stephen Cumbaa
(1971) analyzed faunal assemblages collected from
Marco Island excavations, but these were not fine
screened samples. In the middle 1970s Arlene Fradkin
(1976) identified faunal materials excavated from the
Wightman site on Sanibel Island (Wilson 1982).
Fradkin's was the first analysis of fine-screened faunal
remains from southwest Florida. Randolph Widmer
directed salvage excavations at the Solana site in 1977,
collecting fine-screen samples for zooarchaeological
and archaeobotanical analysis. Pollen analysis was
also done. The report on the Solana site was not avail
able until 1986, therefore Widmer's pioneering work
did not receive the attention that it deserved. Shortly
after Widmer's Solana field work, Jerald Milanich and
his colleagues carried out investigations on Useppa
Island, including analysis of fine-screened faunal as
semblages (Milanich et al. 1984).
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In the 1980s, archaeologists began to work with
other kinds of scientists and techniques, particularly
those involving various forms of advanced technol
ogy. Robert Carr studied the distribution of earth
works with the aid of aerial photographs (Carr 1985).
The National Park Service used satellite imagery to
locate and identify hundreds of black earth middens
and other sites dating from ca. 1200 B.C. to historic
times, but few of these sites were test-excavated
(Taylor 1985; Taylor and Komara 1983; Griffin
1988:169-180). Jonathan Leader examined the com
position and technology of metal artifacts from Fort
Center (Leader 1985).

In the late 1980s, a project incorporating scientists
and techniques from several different disciplines was
initiated (Marquardt 1986). Research undertaken by
the Florida Museum of Natural History combined ar
chaeological, archaeobotanical, zooarchaeological,
geoarchaeological, pedoarchaeological, and paleo
seasonality studies to gain a basic understanding of
the spatial distribution of environmental resources
through time and of changes in material culture and
environment. Results of the cooperative studies un
dertaken in the Charlotte Harbor area between 1984
and 1988 are reported in this volume. Although our
collective knowledge is far from complete, we have
learned a gre~,deal. I summarize these findings in
this chapter. !The cultural and environmental under
standings set forth here have provided a firm founda
tion for more extensive excavations, such as those at
Useppa Island (1989), Pineland (1989, 1990, and 1992),
and Horr's Island (1989 and 1990), discussion of which
is beyond the scope of this volume: -

SOUTHWEST FLORIDA CULTURE
AND ENVIRONMENT

I now provide a chronological account of cultural
and environmental episodes as they are currently un
derstood for southwest Florida, with reference to the
greater Florida peninsula when appropriate. Table 1
is intended as a graphical summary of the discussion,
but a caveat is first in order.

Table 1 represents a tentative model for environ
mental and cultural episodes relevant to southwest
Florida from the Early Archaic period to the end of the
record of indigenous Native Americans in historic
times, ca. 1750. It is based on the work of Bryson,
Baerreis, and Wendland (1970), Cordell (Chapter 4,
this volume), Gleason et al. (1984), Marquardt (Chap
ter 2, this volume), Stapor, Mathews, and Lindfors
Kearns (1991), Tanner (1991), Walker (Chapter 8, this
volume), Watts (1975), Watts and Hansen (1988), and
Widmer (1988). I do not wish to represent Table 1 as
more than a working model. It will be immediately
apparent that the scale of resolution is much finer for
the more recent time periods than for the more ancient
ones. Holocene geologists working in concert with
archaeologists have hypothesized that sea level rose
gradually from about 2200 B.C. to the present, but that
it did so in a series of cyclical fluctuations with an

Culture and Environment in the Domain of the Calusa

amplitude of 1 to 2 m and a periodicity of 400 to 600
years (Brooks et al. 1989:92; Stapor, Mathews, and
Lindfors-Kearns 1991). This scale of resolution leads
to approximations such as the term "Wulfert High
Stand" for the period of roughly 150 B.C. to A.D. 450,
but this does not mean that anyone is exactly sure
where sea level was in a given year or even a given
century, due to the imprecision of radiocarbon dating.

The issue of gradualistic versus fluctuating sea
levels in the Holocene is a prime example of the im
portance of scale in addressing our research questions.
The authors of Chapters 3 and 8 of this volume take
pains to explain the advantages and limitations of the
data sets upon which they rely. Upchurch, Jewell, and
DeHaven (Chapter 3) point out that sediment cores
from offshore tend to be more complete than those
from intertidal zones, but are less sensitive to fluctua
tions of limited temporal scale. On the other hand,
shallow-water sedimentary sequences are more sensi
tive to short-term fluctuations, but they are more sus
ceptible to difficulties in interpretation due to trans
port and redeposition factors, e.g., from storm distur
bances. The rates of sedimentation in Charlotte Har
bor through time are also not well enough understood
to allow unambiguous interpretation. Walker (Chap
ter 8) observes that geologists who rely on mangrove
peat data tend to produce smooth curves while those
who date shells from beach ridges produce oscillating
ones. She argues that the effective scale needed by
archaeologists interested in explaining cultural
responses to sea-level change is on the order of one
hundred to several hundred years (her "long-term
scale"), not one thousand to several thousand years.
Thus, she contends that it behooves archaeologists to
work in concert with geologists to try to overcome the
methodological difficulties that hamper efforts to de
rive sea-level data at a scale appropriate to ar
chaeological questions.

The point of this discussion is simply to caution the
reader that Table 1 is a working model based on im
perfect, sometimes even conflicting data. I have ar
gued at length elsewhere (Marquardt 1992:106-108,
126-127) that getting different answers at different
scales of analysis is to be expected, and that multi
scalar analysis will in the end lead to broader, more
dynamic, and more realistic understandings. I now
turn to the chronological narrative.

For the past 6,000 years or so, southwest Florida has
been quite wet compared with the greater southeast
ern United States. In contrast to the more temperate
climate of northern Florida, southern Florida is more
subtropical (see Walker, Chapter 8, and Scarry and
Newsom, Chapter 10, this volume). Much of southern
Florida is a vast plain that slopes slightly toward the
south and east, resulting in the expansive wetland
known as the Everglades. West of the Everglades,
water flows toward the southwest and west, forming
the Peace and Caloosahatchee rivers. These meet in
the broad, shallow estuarine system known as Char
lotte Harbor (Figure 1). Charlotte Harbor supported
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Table 1. Climatic Episodes, Sea-level Fluctuations, and Culture History of the Caloosahatchee Area.
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Radiocarbon Dates

'" '" >-
~'" '" "Year Climatic Episodes Sea-level Fluctuations Archaeological Periods "'" g ~ " " Year0." ..c: " .e-" ~ l>(
;;~ ~ " OJ~ 0 ~ ~ ~l>( ~~ ~

u~ ~3 ";:J~ l>O 0:;;:; '"
AD 1700> NEG-BOREAL SANIBEL II <AD 1700
AD 1600> ("Little Ice A~e") LOWSTAND CALOOSAHATCHEE V <AD 1600
AD 1500> II <AD 1500
AD 1400> PACIFIC CALOOSA

IIIII
<AD 1400

AD 1300> (moderate) CALOOSAHATCHEE III I In <AD 1300
AD 1200> LA COSTA I <AD 1200
AD 1100> NEO-ATLANTIC HIGHSTAND I I <AD 1100
AD 1000> (very warm) CALOOSAHATCHEE liB III III <AD 1000
AD 900> I I <AD 900
AD 800> I <AD 800
AD 700> BUCK KEY CALOOSAHATCHEE IIA II I <AD 700
AD 600> SCANDIC LOWSTAND <AD 600
AD 500> (cool) <AD 500
AD 400>

II III I <AD 400
AD 300>

I
<AD 300

AD 200> WULFERT <AD 200
AD 100> HIGHSTAND CALOOSAHATCHEE I <AD 100
AD 0> <AD a

100 BC> II < 100 BC
200 BC> < 200 BC
300 BC> SUB-ATLANTIC SANIBEL I

I
< 300 BC

400 BC> (warm) LOWSTAND < 400 BC
500 BC> < 500 BC
600 BC> < 600 BC
700 BC>

I
< 700 BC

800 BC> < 800 BC
900 BC> TRANSITIONAL < 900 BC

1000 BC> <1000 BC
1100 BC> <1100 BC
1200 BC> <1200 BC
1300 BC> ? <1300 BC
1400 BC> ? <1400 BC
1500 BC> ? <1500 BC
1600 BC> LATE ARCHAIC <1600 BC
1700 BC> <1700 BC
1800 BC> SUB-BOREAL I <1800 BC
1900 BC> (cool) <1900 BC
2000 BC> <2000 BC
2100 BC> <2100 BC
2200 BC> <2200 BC
2300 BC> <2300 BC
2400 BC> ? <2400 BC
2500 BC> ? <2500 BC
2600 BC> ? II <2600 BC
2700 BC> <2700 BC
2800 BC> <2800 BC
2900 BC> <2900 BC
3000 BC> <3000 BC
3100 BC> UNNAMED <3100 BC
3200 BC> HIGHSTAND: <3200 BC
3300 BC> AT OR NEAR MIDDLE ARCHAIC <3300 BC
3400 BC> Transition to modern PRESENT-DAY <3400 BC
3500 BC> vegetation complete: LEVEL <3500 BC
3600 BC> Pinelswamp dominant

I
<3600 BC

3700 BC> <3700 BC
3800 BC> <3800 BC
3900 BC> <3900 BC
4000 BC> <4000 BC
4100 BC> <4100 BC
4200 BC> <4200 BC
4300 BC> ATLANTIC ? <4300 BC
4400 BC> ? I <4400 BC
4500 BC> ? <4500 BC
4600 BC> <4600 BC
4700 BC> <4700 BC
4800 BC> <4800 BC

4900 BC> (warm) <4900 BC
5000 BC> <5000 BC

5100 BC> <5100 BC

5200 BC> <5200 BC

5300 BC> <5300 BC

5400 BC> Sea level rising rapidly, <5400 BC

5500 BC> approaching <5500 BC

5600 BC> level of <5600 BC
5700 BC> today EARLY ARCHAIC <5700 BC

5800 BC> Oaks/oak scrub/grass/ <5800 BC

5900 BC> ragweed/sage <5900 BC

6000 BC> dominant <6000 BC

6100 BC> <6100 BC

6200 BC> <6200 BC

6300 BC> <6300 BC

6400 BC> <6400 BC

6500 BC> <6500 BC
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Native American populations for literally thousands
of years, but when did this maritime adaptation begin?

I speculate that a coastal adaptation existed as early
as Paleo-Indian times (ca. 11500-6500 B.C.), even
though there is no evidence for it. Ocean levels at this
time were many meters lower than those of today, and
the Florida peninsula was much wider. As the sea
rose, any evidence of the earliest coastal dwellers was
covered over (Goodyear and Warren 1972; Ruppe
1988).

Given this situation, it is not surprising that remains
of the activities of Paleo-Indian peoples are found only
in the interior of the peninsula, sometimes in spring
runs or near sinkholes, such as Little Salt Spring
(Clausen et al. 1979; Milanich and Fairbanks 1980:37
42). They made tools of bone, wood, and chert, includ
ing distinctive lanceolate bifaces. The popular notion
of Paleo-Indians as hunters of big game, such as mas
todon and giant buffalo, is only partially true. Al
though such animals were surely hunted, much of the
everyday food of Paleo-Indians must have come from
plants and smaller animals, including fish and
shellfish, which were far easier to obtain.

Toward the end of the Paleo-Indian period, the
climate of the peninsula became warmer and wetter.
By 7500 B.C. people were hunting white-tailed deer
and other mammals, gathering wild plants, and fish
ing. Bone points and pins, chert bifaces, and small
chert blades called microliths characterize the Late
Paleo-Indian period in Florida (Milanich and Fair
banks 1980:42-49). Such southwest Florida sites as the
Late Paleo-Indian/Early Archaic West Coral Creek
site (Hazeltine 1983) may have been interior camps for
people who visited or even lived mainly on the coast;
again, such coastal sites would now also be under the
waters of the Gulf of Mexico.

About 6500 B.C. the Early Archaic period begins.
The last of the Pleistocene megafauna became extinct
in the Florida peninsula at about this time (Milanich
and Fairbanks 1980:42). Stone tools and bifacial im
plements-dart and spear points as well as knives and
perforators-increased in variety, though workn'ian
ship and precision in the manufacture of stone tools
decreased. Simple bone points were used in fishing
and hunting, and wild plant foods continued to be
important (Milanich and Fairbanks 1980:48-54).

Judging from the number and size of sites known in
northern Florida, the human population increased in
the Early Archaic. Large base settlements as well as
smaller, special-purpose camps are known. One fac
tor in this population surge was surely the increased
availability of water. According to Watts and Hansen
(1988:320), while sea level was approaching its present
level by ca. 6000 B.C., Florida lakes were still relative
ly shallow, though rising rapidly.

Widmer argues that permanent coastal habitation in
southwest Florida was not feasible until about 500 B.C.
because only then did sea-level rise slow enough to
allow for the formation of a "stable, productive es
tuarine system" (Widmer 1988:169-188), but recent
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evidence does not support this hypothesis. From both
Useppa and Horr's Islancls there are indications of
multi-seasonal and possibly permanent habitation of
southwest Florida coastal sites by 5000 B.C. or earlier
(Milanich et al. 1984; Russo 1991). Moreover, ar
chaeofaunal remains provide evidence that produc
tive estuarine environments were in place by the late
Middle Archaic. Sea level approached that of today
and may even have been slightly higher at times-be
tween 5000 and 3000 B.C. (Stapor and Tanner 1977).

Southeastern U.S. climate must not be interpreted
according to the "Hypsithermal" model derived for the
American Midwest, which saw a warm, dry climate
and the expansion of open grasslands well east of the
Mississippi River (e.g., see Brown and Vierra 1983).
The "Hypsithermal," or "Atlantic" (Bryson, Baerreis,
and Wendland 1970) climatic episode, ca. 6500-3000
B.C., was warm and wet in the southeastern United
States, as research in the Savannah River valley has
demonstrated (Upchurch 1984:A65-A66; Tippitt and
Marquardt 1984:9-2). Temperatures higher than to
day can mean stormier as well as warmer conditions
in South Florida's subtropical zone (Galli 1989; Glea
son et al. 1984:321). Increased hurricane activity
would add significantly to rainfall on the Florida pe
ninsula.

Global warming would not necessarily lead directly
or immediately to increased precipitation in South
Florida. Sanchez and Kutzbach (l974:Figure 1), for
example, argue that a one-half degree centigrade cool
ing of annual temperatures would not have signif
icantly affected annual precipitation in South Florida.
However, one must keep in mind the effective scale of
resolution of various climatic indicators. Within long
term trends such as global warming or increased pre
cipitation, shorter-term cold spells or droughts must
have occurred. The effects of short- and medium-term
events sometimes prove disruptive, even devastating
to humans (see Walker, Chapter 8, for a detailed con
sideration of this issue).

Palynology proVides information at a long-term
scale. Pollen records for the Middle Archaic indicate
that a transition to modern vegetation took place be
tween about 5000 and 3000 B.C. The shift from a drier
regime of abundant oak trees and oak scrub, grass,
ragweed, and sage to a wetter regime of predominant
ly pine woodlands with swamps was similar in both
northern and southern Florida, but occurred more
rapidly in southern Florida (Watts 1975; Watts and
Hansen 1988:310-315). It was in this milieu of increas
ing abundance of aquatic resources that the first sub
stantial record of Charlotte Harbor's prehistoric
people accumulated.

Coastal habitations are not as well known as interior
ones in the Middle Archaic, ca. 5000-2000 B.C., again
probably due to rising sea levels having covered much
of the evidence, but the early dates on coastal oyster
middens on Horr's Island are indicative of a successful
estuarine adaptation in southwest Florida by the late
Middle Archaic period (Russo 1991). Evidence for
year-round coastal habitation also comes from east
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Figure 1. The Caloosahatchee Area, showing sites discussed in this chapter. (1 = 8CH67, Solana site; 2 =
8CH10, Big Mound Key; 3 =8CH38, Cash Mound; 4 =8LL51, Useppa Island; 5 =8LL45, Calusa Island; 6 =
8LL44, Howard Mound; 7 =8LL33, Pineland site; 8 =8LL32, Josslyn Island; 9 =8LL722, Buck Key Shell
Midden; 10 =8LL55, Buck Key Burial Mound; 11 =8LL27, Galt Island; 12 =8LL54, Wightman site.)



428

and northeast Florida (Russo 1988, 1992:111; Ste. Clair
1990), where late Middle Archaic shell middens show
evidence of multiple seasonal occupation and the ex
ploitation of a variety of shellfish and fish.

Our coring data (Upchurch, Jewell, and DeHaven,
Chapter 3) show that the Middle Archaic shell mid
dens ofUseppa Island (Figure 1) accumulated directly
on top of subaerial dunes. On the east side of the
island, near the Collier Inn (Marquardt, Chapter 2, this
volume), there are alternating layers of dune sand and
midden. In the south-central part of the island, where
Milanich and his colleagues excavated "Test A" in
1980, a midden containing remains of bony fish,
sharks, rays, turtles, and shellfish also was deposited
on dune sand (Milanich et al. 1984:271-278) as early as
4610-4370 B.C. In 1989, a 32 m2 excavation near those
dug by Milanich and his colleagues confirmed the
stratification and the antiquity of the deposits, and
added further information on the whelk- and conch
shell tool industry they had recognized (Milanich et al.
1984:271-273).

Some data exist for burial practices during the latter
part of the Middle Archaic period. The sparse clam
and-oyster midden found at about 4.5 m above sea
level in the Collier Inn excavations of 1985 (see Chap
ter 2) contained a burial dated to 2880-2598 B.C. In
combination with the observations of Griffin and
Smith (1947), the practice of flexed burials in middens
can be suggested for the late Middle Archaic period at
Useppa. During the Middle to Late Archaic, some
cemeteries are known to have been located next to or
in ponds or springs in other parts of southwest
Florida: Little Salt Spring (Clausen et al. 1979),
Republic Groves (Wharton, Ballo, and Hope 198n
and Bay West (Beriault et al. 1981). Similar patterns
are known from east-central Florida wet sites (Gau
thier [Jones 1981; Maples 1987] and Windover [Doran
and Dickel 1988]). So far, we have not encountered
evidence of this phenomenon in Charlotte Harbor in
our limited tests.

Recent excavations on Useppa Island and Horr's
Island have documented a Middle and Late Archaic
shell-tool industry based on the columellas of large,
robust whelks and conchs (see Marquardt, Chapter 5,
Figures 17 and 18 in this volume). Hafting such shells
by means of holes and notches through their outer
body whorls was apparently not adopted before the
Transitional period. The outer whorls of robust Busy
con contrarium shells were, however, made into
shouldered gastropod adzes (Figure 21A, Chapter 5,
this volume) at both Useppa and Horr'slslands during
the late Middle Archaic and Late Archaic periods.
Thus far, such adzes are unknown in more recent
contexts in Charlotte Harbor.

The Late, or "Ceramic/, Archaic period, ca. 2000
1200 B.C., is generally recognized in southwest Florida
by the presence of "fiber-tempered" pottery known as
Orange Plain (plant fibers, probably palmetto fibers or
Spanish moss, were incorporated into the clay as tem
pering material during the manufacturing process).
Uncalibrated dates from the Palmer site midden
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(8S02), coastal Sarasota County, place Orange Plain
pottery as early as 1625 B.c. ± 120 (Bullen and Bullen
1976:13). Calibrated (Stuiver, Pearson, and Braziunas
1986), this situates the beginning of Orange Plain no
later than ca. 2190-1870 B.C. As Widmer (1988:68-70)
points out, plain fiber-tempered pottery in southwest
Florida is coeval with plain chalky and limestone
tempered pottery, though incised versions begin to be
produced as early as 1500 B.C. (Widmer 1988:69-72).
Widmer's chronology is based primarily on strati
graphic excavations on Marco Island (Cockrell 1970;
Widmer 1974).

Interior areas of Florida previously occupied by
Middle Archaic people were apparently sparsely in
habited during the Late Archaic, but both coastal and
interior wetland areas such as the St. Johns River val
ley and the central lake district of Florida were con
spicuously occupied (Russo 1991, 1992:111-113; Stew
art 1992:172). This may be due in part to the effects of
the cooler and drier climate of the Sub-Boreal episode
(Table 1). Severe droughts characterized parts of the
late Middle Archaic period, especially ca. 2300-2000
B.C. (Gleason et al. 1984:321; dates recalibrated by
WHM). This may have driven people to areas of more
dependable water and focused them more directly on
aquatic habitats, both lacustrine and coastal, a focus
that characterizes the Late Archaic.

Between 1200 B.C. and 500 B.C. a gradual transition
from fiber-tempered to sand- and grit-tempered pot
tery took place. This is called the Terminal Archaic or
"Transitional" period. Both the Late Archaic and Tran
sitional periods are poorly known in Charlotte Har
bor. Orange Plain and Orange Incised fiber-tempered
pottery were found in the Collier Inn salvage excava
tions (Chapter 2), and have been noted eroding out of
deposits at such sites as the Howard Mound (8LL44)
and Calusa Island (8LL45) on the northern tip of Pine
Island (Edic 1992). The only Late Archaic or Transi
tional period site known in Charlotte Harbor not
found near or below present-day water table is the
deposit on Useppa Island, which is perched upon a
dune (Chapter 2, this volume).

By 2000 B.C., the higher sea level and water table
associated with the warm, stormy Atlantic episode
had given way to the cooler and drier Sub-Boreat a
regime that would last until about 1000 B.C. Especial
ly severe droughts are recorded in mud-peat sequen
ces in peninsular Florida during the Sub-Boreal epi
sode (Gleason et al. 1984:321). Decreased precipita
tion during the Sub-Boreal would have led to lower
water tables, and global cooling during this episode
would eventually have lowered local sea levels.

The Caloosahatchee I period begins at 500 B.C. The
early part of this period probably took place during a
sea-level stand lower than today (the Sanibel I low
stand). A recent salvage excavation on Galt Island
(8LL27), located off the southwestern tip of Pine Island
(Figure n revealed midden materials well below the
present-day water table. Level 10 contained thick
Sand-tempered Plain pottery with rounded lips typi
cal of the early Caloosahatchee I period (Austin and
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Woods 1991), as well as the remains of bony fish
(predominantly catfish, pinfish, and silver perch), car
tilaginous fish, snakes, and turtles, with but minor
representation of mammals (deFrance 1992). This
shows that the estuary-oriented subsistence focus con
tinued even as sea level dropped to as much as 0.6 to
0.9 m below present-day levels (Stapor, Mathews, and
Lindfors-Kearns 1991).

According to Missimer (1973>- Stapor, Mathews, and
Lindfors-Kearns (1991), and Tanner (1991), the Sanibel
I low sea-level stand may have lasted until as late as
150 to 50 B.C., several centuries after the beginning of
the Caloosahatchee I period. If sea level remained
lower than today during this period, then some Char
lotte Harbor coastal sites of not just the Late Archaic,
but also the Transitional and early Caloosahatchee I
periods may lie beneath mangrove swamps, or have
been eroded away since their deposition (see Brooks
et al. 1989:94 for an Atlantic coast example of this
phenomenon, ca. 1150-150 B.C.).

One such site now eroding away is Calusa Island
(8LL45), which has a dark, highly-organic midden
deposit with little shell at an elevation less than 1 m
above present-day sea level. From the eroding margin
of Calusa Island, local collectors have found quantities
of fiber-tempered pottery, Busycon contrarium dip
per/vessels of several different sizes, and numerous
Type E Busycon contrarium cutting-edged tools (see
Chapter 5 for shell artifact type descriptions). A sim
ilarly eroding dark-colored midden at Cash Mound
(8CH38) may date to the low stand; it is discussed in
Chapter 2, this volume.

The deepest deposits tested at Josslyn Island also
date to the Caloosahatchee I period (see Chapter 2, this
volume), and the bottom of the midden, which lies
below the water table, is presumably earlier. Cores
show that midden deposits reach at least 81 cm below
present-day water table (see Core Log J-1, Chapter 3).
A date from Zone XIV (Level 33, at 55 cm above water
table) is 324-50 B.C., thus the 115 cm of midden deposit
underlying this level may be presumed to be no more
recent than the early Caloosahatchee I period. The
lower half of the midden illustrated in Figure 4 of
Chapter 2, this volume, apparently accumulated rela
tively rapidly between ca. 300 B.C. and A.D. 150 (see
Chapter 2 for further discussion).

In the interior, many new lakes, ponds, and wet
prairies formed during the warm and moist Sub-At
lantic regime, ca. 1000 B.C.-A.D. 400 (Table 1). Higher
land surfaces were covered with hardwood ham
mocks or pine flatwoods. According to pollen records,
cypress increased after ca. 500 B.C., indicating further
swamping and implying increased precipitation
during this episode (Watts 1975; Watts and Hansen
1988:310). Sea level rose to a level higher than today
sometime between the first century B.C. and A.D. 400
or 450, though the details are not yet clear (Brooks et
al. 1989:93-94; Stapor, Mathews, and Lindfors-Kearns
1991; Tanner 1991; Walker, Chapter 8, this volume).
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Conspicuous during the high sea-level stand of ca.
150 B.C.-A.D. 450 are the late Caloosahatchee I oyster
middens of Cash Mound and Useppa Island. Two of
the 1979 backhoe trenches (3 and 5) in the eastern shell
ridge area ofUseppa Island revealed oyster and whelk
middens that date to this high stand (A.D. 14-230 and
A.D. 193-392; see Table I, Chapter 2, this volume and
Milanich et al. 1984:269-270). Walker (Chapter 8, this
volume) demonstrates a high-salinity episode as
sociated with the same high stand, citing shifts in the
ratios of crested oysters, crown conchs, and ribbed
mussels at Cash Mound (see Chapter 8 for details).
The high stand is also confirmed at the Solana site
(8CH67) in Charlotte County, where Widmer (1986)
found evidence of a sea-level episode 60 cm higher
than today at ca. A.D. 400. The latter part of the
Caloosahatchee I period is also represented at the Col
lier Inn midden on Useppa Island, where small
amounts of Fort Drum Incised were found (see Cor
dell- Chapter 4, this volume).

During the Scandic climatic episode, sea level fell
and remained lower by perhaps 0.6 m until ca. A.D.
850 or 950 (Table 1). During this 500-year period,
several processes began to unfold in the Charlotte
Harbor area: middens grew rapidly, pottery types
changed, shell artifacts became more diverse, and
Columbia points were manufactured.

Substantial middens accumulated throughout the
harbor, among them Pineland, Useppa Island, Josslyn
(Marquardt, Chapter 2, this volume), Big Mound Key
(Luer et al. 1986:103), Galt Island (Marquardt and
Beriault 1987), and Wightman (Wilson 1982).

There were noticeable changes in local pottery.
Belle Glade Plain and SPCB Plain pottery made their
first appearance by A.D. 600 to 650, possibly earlier,
and steadily increased in popUlarity. Pottery became
thinner, but rims became thicker than vessel walls and
increasingly were squared, rather than rounded (see
Cordell, Chapter 4, this volume, for details). Small
quantities of Glades Red, a red-slipped, sand-tem
pered pottery, were made. By A.D. 800 or 900, Belle
Glade Plain was the dominant plainware, and red
slipping was being applied to pottery of Belle Glade
paste, resulting in a type known as Belle Glade Red.
Small quantities of Weeden Island pottery occur,
reflecting the influence of ideas and cultural practices
that flourished in central Gulf coastal and northern
Florida, ca. A.D. 300-900.

It is not known whether the ascendancy of Belle
Glade ceramics in Charlotte Harbor was accompanied
by migrations of people to the coast from the Belle
Glade area (Le., Lake Okeechobee). The Belle Glade
area was not abandoned, and in fact it was ca. A.D. 600
to 1200 that the remarkable linear earthworks near
Lake Okeechobee were constructed (Carr 1985; Griffin
1988:134; Sears 1982).

Shell artifacts became more diversified during the
Scandic episode. By the beginning of t,he Caloosa
hatchee II period, ca. A.D. 650, hafted whelk and conch
shell hammers and cutting-edged tools were in com-
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mon use. Type A and B cutting-edged tools replaced
the Type E versions that had appeared by ca. A.D. 1
(see Chapter 5). Large whelk-shell hafted tools were
also being re-worked into Type C and D hammers,
replacing the smaller Type G hammers that had been
used throughout the Caloosahatchee I period (Luer et
a1. 1986:121).

Cherts were made into bifaces such as Columbia
points during the Caloosahatchee II period. These
bifaces are similar to other "Woodland" forms being
made in north-central Florida and elswhere (e.g., see
Milanich 1978). Lithic core reduction debitage is not
found in quantity in the Caloosahatchee area, suggest
ing that blanks or preforms may have been brought
into the area.

A preference for burial in sand mounds or in easily
excavated natural sand hills characterizes the Caloo
sahatchee II period (ca. A.D. 650-1200). At one Char
lotte Harbor site, Boggess Ridge (8CH16; Luer and
Archibald 1988), human burials were interred with
whelk shell vessels and with intentionally broken and
sometimes carefully-arranged and stacked pot sherds.
Most of these sherds are plain wares, and include
sand-tempered, chalky St. Johns, and Belle Glade
pastes, but Weeden Island pottery is also represented.

Just under the surface near the Collier Inn on Usep
pa Island, burials were discovered dating to the
Caloosahatchee II period (see Hansinger, Chapter 11,
this volume). Two complete individuals were
removed, but many more are thought to be interred
between the old tennis court and the Inn. The burials,
both young adults, were arranged in quasi-flexed pos
tures and intruded into an earlier midden of the Caloo
sahatchee I period (Chapter 2, this volume). Sherds of
several Sand-tempered Plain and Belle Glade Plain
ceramic vessels had been placed on top of the burials.
Bones from the burials in direct association with the
Belle Glade Plain and Sand-tempered Plain pottery
date to A.D. 595-666. In 1989, during investigations of
an Archaic midden on Useppa Island, we discovered
another Caloosahatchee II period burial (Hutchinson
1990). This carefully-flexed interment of an adult
male without artifacts intruded deeply into a Middle
Archaic midden that dates to 3439-3276 B.C. Bones
from the intrusive individual date to A.D. 631-758.

Other researchers working nearby have also re
covered Caloosahatchee II period burials. Bullen and
Bullen (1976) excavated over 400 burials from a sand
mound dated ca. A.D. 850-1100 at the Palmer site
(8S02) in Osprey, just south of Sarasota. Three
quarters of the burials were flexed, while others were
bundles or isolated skulls. No ceramic vessels were
buried with the human remains. Collins (1929:151
153) excavated a small burial mound on Captiva Is
land, finding flexed and bundle burials. As at Useppa,
sherds were placed around the skulls. A layer of
marine gastropods was found encircling the mound at
its base.

The Buck Key Burial Mound (8LL55), although
looted for many years, yielded one flexed and four
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articulated fragmentary Caloosahatchee II burials
during a controlled excavation in 1985 (Chapter 2, this
volume). At least three of the four fragmenta ry burials
appear to have been placed without grave accompani
ments in a shelly sand matrix. Surrounding an adult
female in a flexed position were four crania with a few
accompanying bones, three of which clusters were
excavated: a 4-6 year old child, an adult male, and an
adult female (see Hutchinson, Chapter 12, this vol
ume).

In sum, the Caloosahatchee II mortuary pattern can
be described as continuous-use sand mounds or inter
ment in natural sand ridges, with both flexed primary
and fragmentary or bundled secondary burials. With
the exception of the Weeden Island-related Boggess
Ridge site, there were no whole ceramic accompani
ments, but stacks or layers of pottery sherds were
sometimes placed near the skulls.

During the latter half of the Caloosahatchee II
period, ca. A.D. 950-1200, the climate became warmer
and stormier. Paleoclimatological evidence indicates
that temperatures during this Neo-Atlantic episode
were the warmest of the entire Holocene (Gleason et
a1. 1984:321). Sea level in Charlotte Harbor may have
risen to 0.3 m or more above the present level at some
time between A.D. 950 and 1450 (Stapor, Mathews,
and Lindfors-Kearns 1991). Middens continued to ac
cumulate at Pineland, Galt Island, Josslyn Island, and
Big Mound Key, but tapered off at Useppa by ca. A.D.
950. Belle Glade Plain pottery continued its promi
nence, and Belle Glade Red made its first appearance.
Decorated pottery was rare in Charlotte Harbor
during this time, but minor amounts of a variant of
Matecumbe Incised appeared at the Pineland site
(Table 12 of Chapter 2, this volume). Matecumbe In
cised dates to the Glades lIb period in the Everglades
region (ca. A.D. 900-1000). Also found there were
minor amounts of Ruskin Dentate Stamped, Papys
Bayou Incised, and Little Manatee Zoned Stamped, all
types known in the Florida Gulf Coast region in
Caloosahatchee II times (Willey 1949:441-445). Minor
amounts of Weeden Island-related pottery were noted
at Josslyn Island as well (Wakulla Check Stamped,
Ruskin Linear Punctated; see Figure 11 in Chapter 4,
this volume).

There are no archaeologically obvious changes in
settlement or subsistence practices at ca. A.D. 1200,
when the appearance of St. Johns Check Stamped sig
nals the beginning of the Caloosahatchee III period.
Climatic data suggest that the period was cooler and
not as stormy as the preceding Caloosahatchee lIB
period. The Caloosahatchee III period is prominently
represented at Josslyn Island, and the barrier island
known as Buck Key, formed between about A.D. 450
and 1000, was occupied by prehistoric people by ca.
A.D. 1027-1210. The interior part of Buck Key may
have been used as a burial ground (8LL55) before the
middens (8LL722) tested in 1985 were occupied (see
Chapter 2, this volume).

Sand burial mounds continued in use in Caloosa
hatchee III, with Englewood and Safety Harbor pot-
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tery accompanying at least some of the burials. Such
sites as the Aqui Esta Mound in Charlotte County
(8CH68; Mitchem 1989:252-253), a burial mound on
Pine Island excavated by Moore (1900), a badly dis
turbed sand mound on the island of Cayo Pelau
(8CH1; Mitchem 1989:232-236), a mound near Punta
Rassa (Moore 1905), and the Blue Hill Mound on
Horr's Island (Moore 1905) fit the pattern of isolated
sand mounds with Englewood and/ or Safety Harbor
pottery. The burial mounds at Pineland (8LL36) and
Galt Island (8LL81) were both sand mounds located in
wet areas, and both have Caloosahatchee III, IV, and
V components, including European goods of the six
teenth century.

Caloosahatchee III period burial mounds are also
known to the northeast of Charlotte Harbor, near the
Peace River valley. The Arcadia site (8DE1) in DeSoto
County yielded Safety Harbor bottle and collared jar
vessels (Willey 1949:346). The Keen Mound (8DE2) is
reported to have had an initial layer of yellow sand,
partially covered by a white/gray sand layer, with a
white sand cap. Both Englewood and Safety Harbor
pottery vessels are reported (Willis and Johnson 1980),
as are glass beads, indicating a Caloosahatchee V com
ponent.

A number of sand burial sites in Sarasota County
contained Weeden Island, Englewood, and Safety
Harbor pottery. The Englewood sand mound (8S01)
contained burials in a sub-mound pit covered with red
ocher, and subsequent layers of variously colored
sand also contained burials (Willey 1949:128). Ar
tifacts included sherds and perforated vessels and per
forated whelk shell drinking cups, as well as Weeden
Island, Englewood, and Safety Harbor pottery. The
stratified Laurel Mound (8S098; Luer and Almy 1987)
also contained red ocher over a sub-mound feature
and pottery of the Safety Harbor period. Seven ex
tended burials were arranged in a circle, their crania
meeting in the center, their legs projecting out like
spokes of a wheel. This pattern has been recorded at
least five other times in South Florida (Luer and Almy
1987:306-311), all dating to the late prehistoric and
possibly the historic period.

Special mortuary ware was apparently buried with
individuals in late prehistory, especially after A.D.
1000 in southwest Florida. Judging from the presence
of perforated ("killed") pottery and whelk drinking
vessels, the ritual consumption of Black Drink is likely
(Luer and Almy 1987:317). Many of the mounds con
tinued in use into the historic period.

By the beginning of the Caloosahatchee IV period,
ca. A.D. 1350/1400, the dominant plainware, Belle
Glade Plain, had begun to decrease in importance in
the Caloosahatchee area though it still continued to
dominate in the Belle Glade area itself. Also about
A.D. 1400, all incised pottery in the Everglades area
ceased to be manufactured, and the only decorations
are the lip and rim treatments of a pottery known as
Glades Tooled (see Figures 7 and 8 in Cordell'S Chap
ter 4, this volume).
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Some have interpreted the abrupt cessation of incis
ing and the spread of tooled rims to represent the
expansion of Calusa influence up and down the coast
(Griffin 1988:142; McGregor 1974:27). Certainly it can
be said that during the Caloosahatchee IV period
(called Glades IIIb in the Everglades area-see Griffin
1988), the Everglades and Caloosahatchee areas were
ceramically more homogeneous than ever before.
Cordell's work (Chapter 4, this volume) indicates that
Glades Tooled and Sand-tempered Plain are quite sim
ilar in aplastic constituents, petrographic characteris
tics, and color upon refiring. It is probable that Sand
tempered Plain and Glades Tooled ceramics have a
common origin. Although the origin could be the
Caloosahatchee area, ca. A.D. 1350, this cannot yet be
demonstrated given currently available evidence.

For southwest Florida, the "post-contact," or Ca
loosahatchee V, period effectively begins by 1500
(Marquardt 1988:178). Spanish missionaries and ex
plorers found South Florida people mainly on the
coast, though there were obviously interior "towns,"
perhaps of small size, that paid tribute to the Calusa
chief. Modern road building, land levelling for agri
cultural purposes, and housing development have
probably masked many inland sites from our view.
There is no reason to doubt that the Indians of south
west Florida continued to subsist mainly on products
of the sea, though they are said to have been fond of
Spanish food and drink. They steadfastly resisted till
ing the soil, telling the Spaniards they did not need
tools offered them, and implying that digging in the
dirt was beneath their dignity (Hann 1991:226).

The political system of the natives was in upheaval
in the 1560s. The authority and legitimacy of the Ca
Iusa paramount chief had been challenged more than
once, and the ambitious Tocobaga of Tampa Bay had
claimed some of Calusa chief Carlos's towns (Mar
quardt 1987:106, 1988:179-181). It is not known
whether warfare was common before Spanish contact
in the 1500s. I suspect that it was not, and that chal
lenges to chiefly authority recorded in the 1500s were
partially the result of the presence of Spanish goods
and competing religious ideas (Marquardt 1991).

The small gold, silver, and copper-alloy medallions
sometimes found in historic period sites may bear on
the issue of political hierarchy. The carvings vary, but
the overall shapes of the medallions are quite similar
(Allerton, Luer, and Carr 1984; McGoun 1981). What
ever the carvings on these metal objects meant, they
had parallels and precedents in carved wooden and
stone forms. The known spatial distribution of the
metal versions is not inconsistent with the known
Calusa domain (Griffin 1988:310-312). The Calusa
chief controlled the salvage of Spanish metals
(Laudonniere 1975:109-110), and it may be that the
medallions were presented to town chiefs to reinforce
bonds of sacred trust and relations of patronage/
clientage.

In historic times, individuals continued to be buried
in sand mounds, but with the addition of some
European goods such as glass beads and metal items.
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These contexts are those most likely to have been
disturbed over the past century by explorers and
looters alike, therefore the contextual evidence that
would help bridge the gap between pre-contact Safety
Harbor-related patterns and those of the historic
period is sadly lacking.

CONCLUSION

Between 1984 and 1988 our team achieved several
objectives. We now have a better understanding of the
material culture of Charlotte Harbor's native peoples
and an enhanced appreciation for the spatial
heterogeneity of Charlotte Harbor and its dynamic
fluctuations through the course of prehistory. Karen
Jo Walker and I generated tentative typologies for
bone and shell artifacts, respectively, based in part on
the work of Goggin, Willey, and others, but also on
collections recently obtained by the Florida Museum
of Natural History. Ann Cordell refined our knowl
edge of ceramic technology with a detailed micro
scopic analysis of a broad sampling of pottery from
our excavations and began a study of clay sources that
will be important to questions of indigenous develop
ment, migration, and trade. Thanks to her efforts, we
are now able to use undecorated pottery to track tem
poral relationships by attention to thickness, rim form
and orientation, and paste constituents. Irv Quitmyer
and Douglas Jones developed interpretive tools for
seasonality estimation based on an intensive sampling
and study of Mercenaria campechiensis. The systematic
collection and analysis of archaeological quahog shells
is now a standard practice in our excavations, and
research is continuing on ways to read more paleoen
vironmental information from the quahog shells we
have collected and curated. Elizabeth Wing and Irv
Quitmyer investigated midden formation/deforma
tion processes, raising our awareness of the role of
scavenging birds and natural sedimentation processes
that might skew the zooarchaeological record. Sam
Upchurch, Pliny Jewell, and Eric DeHaven studied
sedimentation processes at and near archaeological
sites. Their cores provided valuable information
about site formation and harbor conditions at the time
of first habitation, the nature of mound-building
processes, and the effect of sea-level fluctuations on
human use of the harbor. Margaret Scarry and Lee
Newsom undertook the first paleoethnobotanical re
search for southwest Florida, building a comparative
collection and identifying seeds and wood specimens
from archaeological deposits. This foundation is of
prime importance in our ongoing studies of cultural
and environmental change. Karen Jo Walker broad
ened southwest Florida zooarchaeological studies to
include paleoenvironmental research as well as sub
sistence questions. Her analysis of seventeen column
samples not only established a detailed documenta
tion of prehistoric diet and subsistence strategies, but
also led to a broader understanding of harbor
heterogeneity and dynamism. (Robert Edic's [1991]
oral history interviews with Charlotte Harbor com-
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mercia I fishing people has given us additional
knowledge of changes in fishing techniques and har
bor conditions that have taken place within only the
past two generations.) Michael Hansinger and Dale
Hutchinson studied the human remains encountered
in our testing program, and reported their systematic
observations. We obtained 33 14C dates on materials
from excavated contexts.

This work established a foundation for more exten
sive excavations, now in progress. Clearly, a broader
regional understanding will be needed before the
emergence of the complex Calusa social formation can
be comprehended. I hope that others will become
interested in South Florida archaeology and will un
dertake research that will complement our efforts in
Charlotte Harbor and add to the collective under
standing of this fascinating area.

To reach this goal, we must help both our profes
sional colleagues and the general public to overcome
a bias that has led many to write off coastal and other
aquatically-oriented fisher-gatherer-hunters as simple
folk of little anthropological interest. Under the in
fluence of cultural evolutionism, archaeologists have
too often been steered away from maritime studies. If
we are to advance our knowledge of the maritime
Calusa, the study must be pursued without precon
ceived notions of progress from simple to complex,
without linking advancement with plant cultivation,
and without resorting to the sterile determinism of
stage theories of development. Culture and environ
ment can be understood in their own terms using a
flexible, critical, multiscalar, and interdisciplinary ap
proach. I am optimistic that a collective dedication to
such a program will lead to a broader understanding
of the Calusa and their predecessors.

If there is a note of pessimism to be sounded, it is
that South Florida sites, and the rich store of knowl
edge they contain, are being destroyed at an alarming
rate as wetlands are drained and coastal habitats are
irreversibly impacted. Those who have not con
templated this sad state of affairs can gain insight by
reading a single page of an article by George Luer. On
page 157 of Publication 12 of the Florida Anthropo
logical Society (Luer 1986:157), Luer lists 45 sites on
the southwest Florida coast, noting that the great ma
jority are endangered or already damaged or
destroyed. Those who wish to help ameliorate the
situation are cordially invited to join the effort by
donating their time or money to support research and
educational efforts, as hundreds have already done;
by joining an active and principled avocational ar
chaeological society, such as the Southwest Florida
Archaeological Society or one of the other chapters of
the Florida Anthropological Society; and by letting
their legislative representatives know that they sup
port efforts to preserve, study, and interpret South
Florida's archaeological sites.
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Abbott, R. Tucker, 302

Abel Midden site, shell artifacts
from, 201

Addison (Addison's) Key, shell
artifacts from, 201, 215

Allometry, dimensional, 303; skeletal
mass, 303

Almy, Marion M., 26, 105, 112, 143,
149,151, 153

Amino-acid racemization, 69

Aqui Esta site, 407, 431

Arcadia site, 431

Archaeobotany, 5, 6, 19, 27, 31, 39,
47, 375-97, 432; methods, 379-83, 390

Archaic period. See Early Archaic,
Middle Archaic, Late Archaic

Archibald, Lauren, 46

Archival research, 4

Atlantic climatic episode, 426, 428

Bay West site, 14, 428

Baerreis, David A., 424

Bass, William M., 404-5

Beckstead, Garfield, 2, 25, 27

Belle Glade site, bone artifacts from,
234, 238, 242; shell artifacts from, 215

Beriault, John, 120, 191, 212

Bias, against maritime societies, 432

Big Cypress Swamp, 378-79

Big Mound Key, 4, 9,10, 12,429-30;
aerial view of, 45; archaeobotany of,
47,379-81,387-88,393; canal at, 68,
71; coring of, 60-62, 74-77;
description of, 44; interpretation as
effigy mound, 44; as littoral shell
mound, 60, 70; possible effigy
mound at, 59; shell artifacts from,
193,198,217; springs near, 70;
topography of, 45; zooarchae-
ology of, 47, 272, 275, 287, 290, 299

Biscayne Bay, 375,395

Biscayne ware, 112, 128o See also St.
Johns ware

Black Drink ceremony, 192,220,431

Blanchard, Charles, 4

Blind Pass, 268-70, 277,288

Blue Hill Mound, 431

Boca Grande Pass, 268-69, 271, 277,
279

Boggess Hole, 271; coring in, 61-62,
64

Boggess Ridge, 9-10; coring of, 64,
66,87-91; described, 46; formation
of, 70; ridge-type burial mound at,
60,70; shell artifacts from, 211

Bokeelia, test excavations near, 4;
quahog clams collected near, 247-48,
251-53,255-58,262

Bone artifacts,S, 229-44, 432; from
Buck Key, 39; from Josslyn Island, 23

Borremans, Nina To, 202

Brooks, Mark J., 424

Brown, Antoinette Bo, 299, 302

Brown, Jan M., 4

Brown, Robin c., 4, 212

Bryson, Reid, 424

Buck Key, 9, 10, 11,430; archaeo
botany of, 39, 379-81, 383-88, 391-93;
biotic diversity of, 33; bone artifacts
from, 234, 237, 240-41, 244; coring of,
66-67,95-102; excavations at, 33-44;
formation of, 33, 69; oysters at, 287;
pottery from, 14, 133-37, 152-57, 159,
163; ridge-type burial mound at, 60,
70; shell artifacts from, 217, 219;ter
res trial shell midden at, 60; zooar
chaeology of, 39, 274-75, 288-89, 292
94,299

Buck Key Shell Midden, stratigraphy
of,34-41

Buikstra, Jane E., 416

Bull Bay, 270

Bullen, Adelaide K., 14,30, 32-33, 44,
105,143,153,192,207,417,430

Bullen, Ripley P., 14, 27, 30, 32-33,
44,105,143,153,192,198,207,215,
240,430

Burial mounds, formation of, 59, 68

Burial mounds. See also Human
burials

Burials. See Human burials

Caloosahatchee area, 6, 13, 54, 128;
bone artifacts from, 230; ceramics
from,S; chronology of, 9, 13, 143;
defined, 9,192; limestone-tempered
pottery from, 131; micaceous-paste
pottery from, 132, 164; regional
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Index
exchange in, 128; shell artifacts from,
207,215; stone artifact manufacture
in, 430

Caloosahatchee River, 48, 116, 268,
270, 424; ancestral, 70

Calusa Island, erosion of, 429; fiber
tempered pottery from, 428-29; shell
artifacts from, 198, 200, 217, 219-20

Calusa News, 55

Calusa (people), absence of
agriculture among, 375, 396-97, 417,
431; bow-and-arrow used by, 299;
changes in social and political
organization among, 2; and
Charlotte Harbor, 265, 376;
emergence of complexity among, 2,
6,432; expansion of influence, 431;
importance of fishing among, 293,
297,417; military among, 1; rituals
of, 1; social structure of, 1; and
Spaniards, 1-2, 293, 295-96, 396-97,
431; tribute paid to, 431

Calusa region, defined, 12, 192

Canal, at Pineland, 48; at Big Mound
Key, 68

Canoe paddling, and physical
development, 404

Can ton Street site, shell artifacts
from, 212

Cape Haze, 29, 44, 105, 143, 145,166,
271,275,285, 289

Cape site, shell artifacts from, 217-19

Captiva Island, beach deposits at, 66;
and Buck Key, 287, 289; formation of,
69,288; human burials from, 430

Captiva Pass, 268-71, 277, 282;
formation of, 68, 279

Carbon-14 dates. See Radiocarbon
dates

Carlos (Calusa paramount chief), 2;
allegiance to Menendez, 1; authority
of, 1,431; meeting with Menendez, 1,
293

Carr, Robert, 424

Cash Mound, 2, 4, 9,10-11; archaeo
botany of, 31, 379-81, 387-88, 393;
bone artifacts from, 231-32, 234-36,
238-40, 244, 299; coring at, 62-63, 67,
78-81; erosion of, 30-32, 429;
excavations at, 29-33; formation of,
29; as littoral shell mound, 60, 70;
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oysters at, 192, 283, 429; pottery
from, 141, 143, 145, 152-53, ISS-57,
161; shell artifacts from, 191-92, 198,
200-1,207,209,215,217-20;
zooarchaeology of, 30-31, 272, 274
75, 283-85, 290, 292, 429

Catfish Creek, clay sample collected
from, 120; quahog clams collected
from, 247-48, 251-53, 255-58, 262

Cayo Costa, 120, 282-83

Cayo Pelau, 431

Ceramic Archaic period. See Late
Archaic period

Ceramic environment, 113, 163;
defined, 126

Ceramics. See also Pottery types

Ceramics, Deptford, 113, 129;
Englewood, lOS, 145, 430-31; fiber
tempered, 25-26, 28, 129-30, 142, 146,
164,403,428; functions of, 157; grog
tempered, 41, 146; with human
burials, 141-43,430-31; laminated
paste, 146; Leon-Jefferson, 44;
methods of analysis, 106-7, 170;
micaceous paste, 164; Norwood, 14,
113, 129; Orange, 113, 129, 403, 428;
paste categories, 107-13; Safety
Harbor, 14, 44, lOS, 128-29, 143, 145,
430-32; semi-fiber-tempered, 14, 113,
129; Spanish olive jars, 46, 113;
technological study of, 14,26, 105-86,
432; temporal trends in, lOS, 143-161,
165-69,429-31; from Useppa Island,
105-6; Weeden Island, 44, 146-47,
168,429-31

Chapman, Jefferson, 25

Chapman, Sam,S

Charlotte Harbor, 2, 3, 5; archaeo
botany of, 375-97; climate of, 27-77,
424-32; contemporary fishing in, 296,
299,432; construction of sites in, 59,
423; coring research in, 59-71, 424,
429,432; fish surveys in, 22, 270, 276,
297-98; gradient analysis in, 267, 269,
271-75,300-1; material culture of,
432; meeting of Carlos and
Menendez in, 1; oysters in, 29, 280
83,285,287,292,429; sedimentation
in,S, 67, 69-70, 424, 432; sea-level
fluctuation in, 278-83, 285-90, 292,
376, 428-29, 432; shallow bars in, 67;
vegetation surveys in, 375-76; zooar
chaeology of, 19,25,27-28,30-31,39,
47,265-359,367-73,432

Charlotte Harbor estuarine
(eco)system, IS, 192,247,300;
defined, 265; described, 268

Chokoloskee Island (Key), shell
artifacts from, 193, 197-98, 200, 211,
215,220

Clark, Merald, 4-5

Climate, fluctuations in, 424-32

Cockrell, Wilburn, 423

Collier, Barron, 25, 27

Collier Inn, 25-27, 29, 67, 145-46, 149,
152

Collins, Henry B. Jr., 430

Columbia points, 429-30

Cordell, Ann 5., 14, 26, 30, 47-48,
191,241,424,431-32

Core logs, 73-102

Coring,S, 14,47,59-71,283,424,428
29; methods of, 60

Crown conchs, and salinity, 285-86,
429

Cultural evolutionism, 432

Culture, 432; defined, 423

Cumbaa, Stephen, 423

Cushing, Frank Hamilton, 15; at
Josslyn Island, 19; at Key Marco, 191,
193,231,242,298-99,375,382; at
Pineland, 48; in Ten Thousand
Islands, 191

Cyzewski, Don, 30, 192, 229, 299

Cyzewski-Kemp-Edic collection, 192,
200,229,238

Davis, John H. Jr., 378-79

DeHaven, Eric, 432

Dickinson, Jonathan, 299

Dincauze, Dena F., 265,267,281

Dobyns, Henry F., 375, 396

Droughts, 428

Early Archaic period, 13-14, 426

Earthworks, 429

Edic, Robert F., 4, 30, 46, 192, 198,
201, 203, 432

Effective scale. See Scale, effective

Environment, 432; defined, 423

Environmental archaeology, 267

Environmental change, 275, 277, 301,
432

Estuaries, dynamic nature of, 275

Eustacy. See Sea-level fluctuation

Evans, M. W., 68

Everglades, 424, 431; and sea-level
fluctuation, 68, 286; vegetation of,
378,395

Everglades National Park, 105

Exchange, 128,241

Fairbridge, Rhodes W., 68, 278

Fine-screening, 5, 9,25,30,302,383,
423

Finger ridges, at Big Mound Key, 59,
68,70-71; at Buck Key, 67, 70-71;
formation of, 70; at Josslyn Island,
68,70-71

Fish, spawning behavior of, 23

Fish Creek site, shell artifacts from,
201

Florida Anthropological Society, 432

Florida Museum of Natural History,
55,191,229,241-42,298,302,407,
411, 424, 432

INDEX

Fontaneda, Escalante, 293

Fort Center site, lOS, 128,154-55,
241,396,424

Fradkin, Arlene, 113, 128,286, 423

Functional types. See Types,
functional

Galt Island, 4, 167, 212, 217, 428-30

Gaspar, Jose, 32-33

Gasparilla Pass, 268, 275, 277, 287

Gauthier site, 428

Genoves, Santiago, 413

Geology, of Southwest Florida, 113,
116

Geophysical dynamism, 267

Gilliland, Marion 5., and bone
artifacts, 238; and shell artifacts, 193,
204,212

Gleason, Patrick J., 424

Gieser, Goldine c., 405-6, 412, 416

Global warming, 426

Goggin, John M., 29, 44, 297; and
bone artifacts, 230-31, 235, 242, 432;
and shell artifacts, 191-94, 197-98,
200-2,204-7,214-16,221,432

Goodland Point site, 145, 200, 242

Gradient analysis, 267, 269, 271, 274
75,300-1

Granada site, archaeobotany of, 375,
395; bone artifacts from, 232-34, 241
42; shell artifacts from, 214, 220

Grayson, Donald K., 306

Griffin, John W., 25, 214, 216, 242,
286,428

Habitat heterogeneity, 267,301, 432

Hale, H. Stephen, 4, 279

Hann, John H., 5, 397

Hansinger, Michael J., 6, 27, 403, 432

Hell's Gate site, 407

Hickey Creek, clay sample collected
from, 120

Hintz, Raymond, 4

Honey Hill site, archaeobotany of,
375,395

Hooker Key, shell artifacts from, 201

Horr's Island, 4-5, 14, 167, 424; early
habitation of, 426; shell artifacts
from, 205, 208, 428

Howard Mound, fiber-tempered
pottery from, 428

Hrdlicka, Ales, 418

Human burials. See also Burial
mounds

Human burials, from Boggess Ridge,
46, 48, 430; and bone artifacts, 232;
from Buck Key, 6, 41-44, 411-20, 430;
from Galt Island, 431; from
Palmer Mound site, 407,430; from
the Pineland site, 431; temporal
trends in, 428-31; and shell artifacts,
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211; from Useppa Island, 6,25,27-28,
47,403-9,430

Hurricanes. See Storms

Hutchinson, Dale 1., 6, 432

Hutto, Joseph, 423

Hypsithermal climatic episode, 426

Inlets, dynamic nature of, 277, 279,
281-82,289,301

Interdisciplinary research, 423-24

Jewell, Pliny IV, 432

John Quiet Mound, 14, 145-46,217

Jones, Douglas S., 4, 22, 432

Josslyn Island, 2, 9, 10-11, 37, 39, 429
30; archaeobotany of, 19,379-81,383,
386-87,391-93,397; bone artifacts
from, 231-32, 234-37, 239-41, 243-44;
clay samples collected from, 120;
coring at, 63-65, 67, 82-86,283, 429;
excavations at, 14-25; formation of,
15, 69; as littoral shell mound, 60,70;
pottery from, 137-40, 152-57, 164-65;
seasonality research on specimens
from, 249, 251, 254, 257-60, 262; shell
artifacts from, 217-20; stratigraphy
of, 16-21,429; stone artifacts from,
23-24,299; whelk shells at, 192, 286;
zooarchaeology of, 19, 272, 274-75,
282, 288, 292

Karklins, Karlis, 201,205

Keegan, William F., 209

Keen Mound, 431

Kemp, Janice, 192

Key Marco site, 191, 193, 198-99, 212,
231,235,239-40,242,295-99,375,
389,395,417

Knight, Robert D., 248, 296, 298

Kreshover, S. N., 416

Lake Okeechobee, 161, 166,234,268

Larson, Lewis H., 299

Las Casas, Bartholome de, 298

Late Archaic period, 14,428

Laurel Mound, 431

Leader, Jonathan, 424

Lee, Arthur R., 191, 194

Linear Drying Shrinkage, 123-24

Linear mounds. See Finger ridges

Little Ice Age, 278, 288-89

Little Pine Island, clay samples
collected from, 120

Little Salt Spring, 12, 426, 428; as
water source, 70

Looting, 32-33, 432; at Big Mound
Key, 379; at Boggess Ridge, 46, 48; at
Cash Mound, 32

Lopez de Velasco, Juan, 295-96

Luer, George M., 4, 26, 45-47, 105,
112, 128, 143, 149, 151, 153, 191, 193,
197-98,200-1,211,214,241,379,381,
432

Mapping, of archaeological sites, 4

Marco Island, contrasted with
Caloosahatchee area, 242; shell
artifacts from, 211; stratigraphic
excavations on, 428

Marco Midden site, 145,423

Margate-Blount site, 417

Marquardt, William H., 46,48, 120,
238,251,367,379,403,411,418,424,
432

Marrinan, Rochelle, 423

Martinez, Carlos, 15

Masson, Marilyn A., 191, 208-9

Matecumbe Key, shell artifacts from,
215

Matlacha Pass, 270

Medallions, 431

Menendez de Aviles, Pedro, 2;
meeting with Carlos, 1, 293

Midden formation/deformation, 6,
367-73,432

Middle Archaic period, 14, 426

Mielke, James H., 420

Migration, 429

Milanich, Jerald T., 25, 27,308,423

Missimer, Thomas M., 69, 279, 283,
285-86,429

Moore, Clarence B., 191, 197-98,201,
205,207,213,215,220-21,247

Morrell, 1. Ross, 423

Multiscalar analysis, 424

Myakka River, 116, 268, 270;
ancestral, 70

National Academy of Sciences, 389

National Park Service, 424

Neo-Atlantic climatic episode, 430

Newman, Christine, 46

Newsom, Lee A., 4,6,21-22,47,382,
424,432

Odum, W. E., 275

Okeechobee ware, 112, 128. See also
St. Johns ware

Olive jars. See Ceramics, Spanish
olive jars

Onion Key, 286

Oral history, 4, 432

Oysters, and salinity, 280-83, 285,
287-89,292,429

Packard Pass, 277

Paleoethnobotany, 396, 432

Paleo-Indian period, 12-13,426

Palm River Midden, shell artifacts
from, 202

Palmer Mound site, human burials
from, 417,430

Palmer site, fiber-tempered pottery
from, 428; shell artifacts from, 201

Palynology, 277, 424, 426, 429

Paulson Point site, 240

Payne, Claudine, 4-5
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Peace River, 116, 268-70, 286,424,
431; ancestral, 70

Perico Island site, shell artifacts
from, 208

Pineland site, 4, 5, 10, 12,429-30;
archaeobotany of, 379-81, 383,386
88; education at, 4; excavations at, 48
54, 167,286, 424; shell artifacts from,
203, 215; stratigraphy of, 48-53

Platt Pass, 282

Ponce de Leon, Juan, 14

Pothunting. See Looting

Pottery types, Belle Glade Plain, 14,
19-20,27,30-32,36-38,40,46,49,53
54, 111, 129, 133-34, 137-40,143,145
46, 148, 154-57, 159-61, 165-68,429
31; Belle Glade Red, 14, 129, 133, 140,
145-47,164-66,168,429-30; Crooked
River Complicated Stamped, 139,
146; Fort Drum Incised, 129-30, 143,
145, 429; Glades Plain (Sand
tempered Plain), 105; Glades Red,
129-30,133-34,140, 145-47, 165, 168,
429; Glades Tooled, 14, 37-39, 44,
105, 129-32, 134-37, 143, 145-47, 164
65, 168,385,431; Goodland Plain,
113, 129; Goodland Red, 129; Grog
tempered Plain, 41, 134, 137, 140,
164, 168; Lake Jackson Plain, 129,
136; Little Manatee Zoned Stamped,
430; Matecumbe Incised, 430; Orange
Plain, 14, 27, 29, 129, 142-43, 428;
Orange Incised, 14,27,29,129, 142
43, 403, 428; Papys Bayou Incised"
430; Pasco Plain, 112-13, 129-30, 140,
143, 145; Pensacola Plain, 129; Perico
Plain, 112-13; Pinellas Plain, 14,46,
113, 128-29, 140, 143, 164;
Ruskin Dentate Stamped, 430;
Ruskin Linear Punctated, 140, 146,
430; Safety Harbor Incised, 145; Sand
tempered Plain, 14, 27, 31-32, 36, 38,
40,46,49,54,109, 129, 131-34, 136
37,139-40,142-43,145-46,148-59,
161, 165-67, 428, 430-31; SPCB Plain,
14,30,36-38,49, 53, 133-34, 136, 140,
142-43,145-48,155, 157, 159, 161-64,
166-68,429; St. Johns Check
Stamped, 14, 20, 38, 44, 50, 52-54,
105, 128, 134, 137, 140, 143, 145-46,
168,430; St. Johns Plain, 38,41,136
37, 140, 142-43, 164, 168; Wakulla
Check Stamped, 113, 129-30, 140,
146,430; Weeden Island Incised, 113,
129-30, 143, 146

Poverty Point culture, 207

Proxy data, 276-77, 279-80, 289,300-1

Quahog clams, and seasonality
studies, 247-62, 432

Quitmyer, Irvy R., 4, 6, 22, 302,306,
432

Radiocarbon dates, table of, 11-12;
diagram of, 425; resolution of, 281,
289,424

Randell, Donald and Patricia, 4
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Raney, Edward c., 270, 276,286, 297-
98

Red tide, 276, 369, 371-72

Redfish Pass, 268-70, 277

Reiger, John F., and shell artifacts,
194,201,212

Region, Charlotte Harbor as, 265;
dynamic, 265

Repenning, Robert, 46

Republic Groves site, 417, 428

Remote sensing, 424

Rice, Prudence M., 126-27

Roberts Bay site, shell artifacts from,
214

Robins, C. Richard, 302

Roots, 375, 396-97

Russo, Michael, 4

St. Catherines Island, 417

St. Johns River valley, habitation of,
428

St. Johns ware, 112, 128-29

Salinity, fluctuations in, 269, 271, 276
77, 279-83, 285-87, 294, 429; gradient,
271, 274-77, 279-80, 287, 429

San Carlos Bay, 268-70

Sanibel I low sea-level stand, 428-29

Sanibel Island, beach depOSits at, 66,
286; formation of, 69; and salinity
fluctuations, 289

Savannah River valley, climatic
evidence from, 426

Scale, broad, 6, 275; effective, 267,
280,289,424,426; importance of,
424; inter-regional, 423; intra-site,
423; inter-site, 423; local, 267, 278,
290,300; long-term, 276-78, 281-82,
285-86,289,294,300-1,424; medium
term, 276, 281, 285-86, 289,300-1;
meso-, 265, 267; micro-, 265;
narrow, 275; regional, 267, 269, 278,
294,300-1,423; short-term, 276, 281,
285,289,300-301,424; spatial, 267;
temporal, 267, 294, 424

Scandic climatic episode, 429

Scarry, C. Margaret, 4,6,21-22,47,
382, 390,424, 432

Scholl, D. W., 68-69, 278

Seagrasses, in Charlotte Harbor, 269,
271,286,288; destruction of, 285; and
pinfish, 295; poorly studied, 268

Sea-level fluctuation, 4-5, 59, 68-69,
278-79,282-83,285-87,294,301,376,
424-26,429-30; and Boggess Hole, 64;
and Buck Key, 287; and Cash
Mound, 292, 301; documented in
cores, 67,429; and Everglades, 68,
286; models of, 64,68,278,283,288,
424; and sedimentation, 69-70; and
Useppa Island, 292

Sears, William H., 105, 113, 128, 153
55

Seasonality research, 4-5, 22, 247-62,
281,432

Shell artifacts, 5, 23, 25, 39,45-46,
191-225,429-30,432; manufacturing
sequences of, 191,211; temporal
trends in, 220, 429-30

Smith, B. Holly, 417

Smith, Hale G., 25, 428

Solana site, 143, 167, 286, 289, 423,
429

Solis de Meras, Gonzalo, 293

Southwest Florida Archaeological
Society, 432

Spicules, sponge, 107, 111-12, 128,
130, 161, 163, 165, 171

Spider tablets. See Medallions

Stapor, Frank W. Jr., 33, 68, 69,279,
282-83,285-86,288-89,292,294,424,
429

Steatite, from Useppa Island, 29

Stone artifacts, from Buck Key, 39
40; from Cash Mound, 31; from
Josslyn Island, 23-24; from Useppa
Island, 27, 29

Storms, and creation of inlets, 277;
damage to Cash Mound, 31; damage
to historic Buck Key settlements, 33;
effect on vegetation, 388; low
intensity, 276;-high-intensity, 276,
281,285,289; and sedimentation, 69,
424; and temperature, 426

Stuiver, M., 68-69, 278

Sturtevant, William T., 297

Sub-Atlantic climatic episode, 429

Sub-Boreal climatic episode, 428

Surf clams, and salinity, 289

Tablets. See Medallions

Tamiami formation, 116

Tanner, William, 279, 282-83, 285-88,
294, 424, 429

Ten Thousand Islands, 3; contrasted
with Caloosahatchee area, 242, 300;
and sea-level fluctuation, 68; and
shell artifacts, 191, 201

Tequesta, 395

Terminal Archaic period. See
Transitional period

Tick Island site, shell artifacts from,
207

Timucua, tidal impoundments by,
198

Tocobaga,431

Tomoka ware, 112, 129; from
Boggess Ridge, 47

Toomey, Barbara and Reed, 46

Trade. See Exchange

Transitional period, 428

Trotter, Mildred, 405-6, 412, 416

Turtle Bay, 32, 270-71; salinity of,
283,285-86

INDEX

Turtle Bay 2 site, shell artifacts from,
219

Types, functional, 191-92,230,242

Types, pottery. See Pottery types

Tyzzer, E. E., 230

Upchurch, Sam B., 4, 424, 432

Upper Matecumbe Key, bone
artifacts from, 241-42

Useppa Island, 2,4-5,9-11,14,429-
30; archaeobotany of, 27, 379-81, 387
88, 391, 393; clay samples collected
from, 120; coring of, 66-67, 92-94,
428; early habitation of, 426, 428;
environmental setting of, 25;
excavations at, 25-29, 423-24, 429;
history of, 25; pottery from, 141-43,
153-57,161,163,167; seasonality
research on specimens from, 249,
251, 254,257-58, 260, 262; shell
artifacts from, 204-5, 207, 211, 216
17,219,428; springs on, 70;
terrestrial shell midden at, 60, 68, 70;
zooarchaeology of, 25,27-28,272,
275,281-82,286,292,429

Van Beck, J. C. and 1. M., 423

Vegetation, 15

von Bertalanffy growth function,
249,254,259,260,262

Walker, Karen Jo, 4,22,47-48,191,
205-6,212,370,382,411,424,426,
429,432

Wang, Johnson C. S., 270,276,286,
297-98

Warfare, prevalence of, 431

Warm Mineral Springs, 12; as water
source, 70

Water of Plasticity, 123-24

Watts, William A., 277,424,426

Weisman, Brent W., 46

Wendland, W. M., 424

West Coral Creek site, 13,426
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