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Lotic fishes are widely believed to use floodplain systems as spawning and rearing 

habitats.  The perception that floodplain habitats are important for fish recruitment has led to 

river restoration projects which focus on restoring altered rivers to the natural flow patterns 

including the seasonal inundation of floodplain systems.  Few studies have documented the home 

ranges of lotic fishes to assess the value of floodplains and fewer studies have linked the spatial 

and temporal uses of floodplain habitat with spawning events.  Additionally, no studies have 

determined if fish populations in floodplains and floodplain tributaries are independent of 

populations in the mainstem river.  The purpose of this study was to investigate the importance 

of floodplain channel-mainstem river connectivity to lotic fishes in the Apalachicola River, 

Florida and the associated implications to fish population management and habitat restoration 

plans in this system.  Results of this study show that some individuals of each studied species 

used both mainstem and floodplain channel habitats.  Additionally, the timing of movement and 

habitat use of each species corresponded with the collection of larvae of each respective species.  

Micropterus spp., Lepomis spp., and to a lesser degree Minytrema melanops were found to use 

historical floodplain channel habitat that was reconnected to the mainstem as a spawning site 

within a few weeks of completing the restoration.  This result is of interest to managers working 
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in this system because it implies that at least some species will utilize reconnected backwater 

habitat as a spawning ground, which was a key motivation for restoration activities.  

 



 

CHAPTER 1 
INTRODUCTION 

Introduction 

The role of large-river floodplains and their connection and importance to mainstem river 

physical and ecological structure and function is a major theme in riverine ecology (Gunderson 

1968; Wharton et al. 1982; Welcomme 1995; Tockner et al. 1998).  Floodplains generally 

accumulate and store nutrients during low-flow seasons and release these nutrients into mainstem 

river systems during high flows, thus providing much of the primary production that supports 

these aquatic ecosystems (Junk et al. 1989).  Floodplains also help mitigate the impacts of 

seasonal flood events by dispersing increased amounts of water over large spatial areas 

(Walbridge 1993).  Additionally, floodplains are thought to play an important role in the life 

stages of many lotic fish species.  Some fish species may use floodplain channel systems as 

spawning grounds during high water flow periods and juvenile fish are believed to use this 

habitat as a nursery ground (Shaeffer and Nickum 1986; Copp 1989).  Seasonal inundations of 

floodplains are postulated to increase plant production and animal diversity in the river-

floodplain ecosystem (Junk et al. 1989) and seasonal floodplain inundation has been linked with 

the increased yield of fishes in riverine systems (Bayley 1991; Agostinho and Zalewski 1995).    

Altering the natural flow regime of fluvial systems through flow control via dams and 

levees may cause changes in the channel characteristics and hydrology of these systems.  These 

changes may affect fish communities by deepening the mainstem channel, leading to decreased 

floodplain inundation or complete disconnection of a floodplain channel from its associated 

mainstem river channel, thereby reducing fish access to floodplain habitats (Ligon et al. 1995; 

Light et al. 2006).  Changes in the natural flow regimes of rivers and alterations to the floodplain 

channel-mainstem interaction have led to decreased diversity and production of fish species in a 
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variety of river ecosystems (Bayley 1995; Grift et al. 2001).  In addition, materials that provide 

fish habitat in river channels, such as large wood, are frequently derived from floodplain habitats 

(Collins and Montgomery 2002).  Disruption of connections between a river and its floodplain 

channel may reduce the availability of these materials as fish habitat. 

In Europe, North America, and northern Asia, 71% of large rivers are affected by the 

installation of dams, dikes, and levees (Dynesius and Nilsson 1994), all of which have altered the 

natural flow patterns of these systems (Sparks 1995; Tockner and Schiemer 1997; Galat et al. 

1998).  Regulated river ecosystems have been historically managed by controlling water quality 

and maintaining minimum flows.  The ecological aspects of these systems are generally divided 

among multiple agencies often making management of these systems difficult because of 

conflicting objectives among the agencies (Poff et al. 1997).  Recently, restoration plans for 

many lotic ecosystems have primarily focused on re-establishing the natural flow regimes of 

modified systems (Zsuffa and Bogardi 1995).  Large-scale floodplain restoration projects on the 

Danube River and Rhine River in Europe have been directed towards the gradual restoration of 

natural flow regimes to improve the connectivity of floodplains to the mainstem river and control 

the intensity and duration of flooding (Heiler et al. 1995; Tockner and Schiemer 1997; Buijse et 

al. 2002).  In the United States, portions of the Kissimmee River, Florida, have undergone 

extensive restoration aimed at restoring the riparian channels and floodplains (Dahm et al. 1995; 

Toth et al. 1995).  These are examples of management strategies that have been directed at 

restoring the natural conditions of systems.  This restoration approach is often implemented 

because the natural condition of the system is thought to be best for supporting biota since native 

species have evolved to fill available ecological niches under these conditions (Bayley 1995; 

Poff et al. 1997). 
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Although improving connectivity and inundation of floodplains has been shown to enhance 

fish populations (Rood et al. 2003) and evidence suggests the importance of floodplain habitat to 

lotic fish species (Agostinho et al. 2001), few studies have examined the spatiotemporal use of 

floodplain channel habitats by adult fishes and correlated this use with spawning behavior.  This 

represents an under-studied aspect of floodplain channel-mainstem connectivity that may provide 

guidance to management agencies charged with making decisions related to restoring lotic 

systems.  In addition, few if any studies have determined if floodplain channel systems function 

independently of mainstem systems or if the two systems are part of a larger, integrated system.  

Understanding the interaction between floodplain channel and mainstem rivers and the fish 

communities associated with these systems is a critical component to implementing effective 

management policies.   

In this study, the importance of floodplain channel-mainstem connectivity to fish 

populations in the Apalachicola River, Florida, was investigated by focusing on the following 

objectives: (1) to determine seasonal movement patterns and habitat use of adult fishes in the 

floodplain channel and mainstem river systems, (2) to examine possible correlations of seasonal 

habitat use by adult fishes with spawning events as inferred from larval fish collections in the 

floodplain channel and mainstem river, and (3) to determine if mainstem and floodplain fish 

populations are independent or linked based on results of the first two study objectives. 

Background 

Study Site 

 The Apalachicola River is formed by the confluence of the Flint and Chattahoochee 

Rivers in northwestern Florida with a combined drainage basin of 50,700 square kilometers 

(km2) in Alabama, Georgia, and Florida (Figure 1-1).  By discharge, it is the largest river in 

Florida (Iseri and Langbein 1974).  This river has historically supported commercial fisheries 
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including Gulf of Mexico sturgeon Acipenser oxyrinchus desotoi and catfishes Ictaluridae spp., 

and several recreational fisheries (mostly black basses and sunfishes Centrarchidae spp., 

catfishes Ictaluridae spp., and striped bass Morone saxatilis; Yerger 1977).  Although 

commercial fishing in the river is no longer a major enterprise, recreational fishing remains 

important.  More than 320 km of floodplain sloughs, streams, and lakes occur along the non-tidal 

reach of the Apalachicola River and these habitats are used by approximately 80% of fish species 

in this system (Light et al. 1998).  Channel changes since the completion of Jim Woodruff Lock 

and Dam in 1954 have reduced flows to all of these floodplain systems, decreasing the amount of 

time these habitats are accessible to fishes, and reducing the interaction of floodplain outputs 

with the mainstem river (Light et al. 2006). 

 This study focused on an area in the non-tidal lower reach of the Apalachicola River 

(Figure 1-2).  Within this reach are two floodplain systems on the east side of the river: River 

Styx and Battle Bend (Figure 1-2).  River Styx enters the Apalachicola River at river kilometer 

(RKM) 56.9 and is a relatively undisturbed tributary floodplain system that is connected to the 

mainstem by a series of seasonal and perennial sloughs.  When flows are approximately 8,000 

cubic feet per second (cfs), River Styx acts much like a lake with slow moving water.  The lower 

third of River Styx has a narrow channel with alternating deep and shallow reaches.  The middle 

third of River Styx is much wider and deeper appearing more like a lake.  The upper third of 

River Styx has a wide channel that expands into an extensive swamp corridor.  As flows in the 

mainstem of the Apalachicola River increase to medium-high flows (approximately 27,000 cfs), 

increased flow from connecting sloughs, creeks, and streams move through the upper swamp 

corridor as sheetflow (Light et al. 1998). 

15 



 

  Battle Bend (RKM 46.3) is a floodplain oxbow lake that was originally cut off from the 

mainstem river in 1969 by the US Army Corps of Engineers (USACE) as part of a series of 

meander cutoffs and bend easings for navigation purposes (USACE 1986).  After this meander 

was cutoff, Battle Bend did not connect to the Apalachicola River until flows in the mainstem 

exceeded 9,000 cfs (Light et al. 1998).  At the end of December, 2006 Battle Bend was 

reconnected to the mainstem river during low flows (approximately 5,000 cfs) by the removal of 

approximately 49,000 cubic meters of sediment and debris (C. Mesing, Florida Fish and Wildlife 

Conservation Commission, personal communication). 

Study Species 

Fish study species were selected with the assistance of the Florida Fish and Wildlife 

Conservation Commission (FFWCC) to represent a range of species that have either fishery 

value (i.e., Micropterus, Ictalurus, and Lepomis spp.) or represent a species guild known to 

primarily live in large rivers (Catostomidae spp.).  Additionally, these species attain relatively 

large adult body size allowing for the implantation of telemetry tags.  Short species profiles from 

key regional fish taxonomy and life-history references (Mettee et al. 1996, Ross and Brenneman 

2001) are listed below. 

Largemouth bass Micropterus salmoides occur in most of the eastern United States and 

have been extensively stocked beyond their range.  In the United States, largemouth bass are the 

primary target of many recreational and tournament anglers.  Largemouth bass are found in 

lakes, rivers, reservoirs, and ponds feeding on a variety of fishes, crayfish, and amphibians.  

Spawning takes place in early to mid spring when water temperatures are between 14° and 24°C.  

Larvae typically swim up from the nest 5-8 days after hatching.  

 Spotted bass Micropterus punctulatus are distributed along the Gulf states from eastern 

Texas through the Apalachicola River in the panhandle of Florida and north into Iowa.  They are 
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found in small and large streams and rivers, and in reservoirs around submerged aquatic 

vegetation, logs, and rocks.  Spotted bass diet primarily includes aquatic insects, crayfish, and 

small fish.  Spawning occurs in early spring (water temperature near 17°C) often near the mouths 

of tributary streams.  Males of this species guard the nest until hatching.  Swim-up of larval 

spotted bass is presumably similar to other black basses (5-8 days post-hatch). 

The spotted sucker Minytrema melanops is a widespread species occurring from Texas to 

North Carolina and south through the Atlantic and Gulf states.  This species utilizes a variety of 

habitats including rivers, swamps, reservoirs, and springs, and prefer habitats with light current 

over mud and sand bottoms.  Spotted suckers feed on algae and aquatic invertebrates associated 

with benthic organic matter.  They typically spawn in early spring (February-April) when the 

water temperature is near 14°C, often seeking small tributary streams.  Spotted sucker larvae 

swim up from the nest 5-6 days after hatching. 

 Redear sunfish Lepomis microlophus occur in the southeastern United States from Texas 

to Florida and up to North Carolina.  They inhabit medium to large rivers, lakes, reservoirs, and 

swamps.  They feed on benthic insect larvae and mollusks leading to a popular local name, 

shellcracker.  Spawning takes place throughout most of spring when water temperatures are near 

23°C.  Males may be found building and defending nest sites until larval hatch.  Larvae typically 

swim up within 6 days after hatching. 

 Channel catfish Ictalurus punctatus are native to the United States east of the Rocky 

Mountain Range, but now are widespread due to introduction to and escapement from 

commercial and private fish ponds.  They inhabit small and large rivers, reservoirs, swamps, and 

oxbow lakes.  Spawning begins in late spring when the water temperature is near 27°C and may 
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continue for several months followed by guarding of nests and juveniles by adult males.  

Channel catfish larvae swim up 5 days after hatching. 
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Figure 1-1.  Map of the Apalachicola-Chattahoochee-Flint (ACF) River drainage basin.
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Figure 1-2.  Location of study site (inset) within the drainage basin of the Apalachicola 
Chattahoochee-Flint River system.  Floodplain channel systems denoted by yellow 
boxes.



 

CHAPTER 2 
MATERIALS AND METHODS 

Methods 

Movement and Habitat Use 

Tagging and Telemetry 

 Beginning in March 2006, 40 Vemco ® sonic telemetry tags (Vemco Ltd., Shad Cay, 

Nova Scotia, Canada) and 40 ATS ® radio telemetry tags (Advanced Telemetry Systems Inc., 

Isanti, Minnesota, United States) were surgically implanted in largemouth bass, spotted bass, 

spotted suckers, and redear sunfish.  The minimum guaranteed battery life of tags ranged from 

130 days for small tags implanted in redear sunfish and spotted suckers, to 180 days for larger 

tags implanted in largemouth bass, spotted bass, and channel catfish.  All telemetry tagged fish 

were also marked with an external tag with an identification number, telephone number, and a 

message to release the fish.  Fish were tagged and released in both the mainstem of the 

Apalachicola River and in River Styx through a staggered-entry release method to maximize 

monitoring time of each species as related to the battery life of the tags. 

 Starting in December 2006, 120 Vemco ® sonic telemetry tags were surgically implanted 

in largemouth bass, spotted bass, spotted suckers, redear sunfish, and channel catfish.  These fish 

also received an external tag.  Use of ATS ® tags was discontinued because autonomous passive 

arrays of sonic receivers (see below) were determined to provide greater resolution of fish 

movement.  In this second year of the study, fish were tagged and released in the mainstem of the 

Apalachicola River and in Battle Bend, which had recently been reconnected to the mainstem 

river as part of a habitat enhancement project by the FFWCC.  These fish were also tagged and 

released using the staggered-entry method. 
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  Arrays of passive VR2 receivers (Vemco Ltd., Shad Cay, Nova Scotia, Canada) were 

deployed in River Styx, the mainstem of the Apalachicola River, and in sloughs connecting these 

systems for the 2006 monitoring season (March to December 2006).  Additional receivers were 

added to the Battle Bend region after debris removal and channelization was completed during 

the 2007 monitoring season (December 2006 to December 2007).  Receivers recorded date, time, 

and tag number of telemetered fish when the tagged fish were within the reception range of the 

receivers.  Individual detections on a receiver are referred to as “hits” on the receiver by an 

individual tag/fish.  Preliminary range testing found that the receivers were able to detect tags up 

to 150 m from the receiver when there were no obstructions (e.g. see Figure 2-1).  VR2 receivers 

were checked and data was downloaded bimonthly during the monitoring seasons. 

In addition, two active tracking methods were employed to capture movement data.  A 

unidirectional hydrophone and a receiver were used to track the sonic telemetry tags and an 

antenna and receiver were used to track the radio tags.  Tracking locations were randomly chosen 

for each event.  The second method involving a “tag sweep” was only used to locate Vemco ® 

sonic tags during the 2007 monitoring season.  To sweep the entire study site, two boats actively 

tracked by starting at opposite ends of the study site (top: Gaskin ramp near Wewahitchka; 

bottom: the Chipola River confluence with the Apalachicola River) and working towards each 

other.  Detailed aerial maps were developed which designated 125 monitoring stations within the 

study site.  Monitoring stations were separated by 300 m so that by checking each station the 

entire study site was “swept.”  At each monitoring station, the hydrophone was used to check all 

directions of the river for the presence of tags, and the investigator recorded whether a tag was 

detected.  When a tagged fish was detected, a more precise location was determined and a GPS 

point was recorded.  In addition to location coordinates, habitat notes (depth, emergent 
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vegetation, woody debris, etc.) and water quality data (pH, temperature, turbidity, dissolved 

oxygen) were taken at each manually tracked location. 

Seasonal Habitat Use and Tagged Species Proportion 

 Seasonal use of the floodplain channel and mainstem river systems (habitats) by 

telemetered adult fish were determined  by examining the temporal changes in habitat use by 

different species based on detections (both autonomous and manually tracked detections).  

Seasonal habitat use was calculated using two methods: (1) comparing habitat use by individual 

species on a monthly time scale, and (2) comparing the weighted proportion of tagged species in 

e scale.  The habitat use by individual species was determined 

ber of detections in a given habitat and the total number of detections in 

all habitats during a given month: 

             (2-1) 
 
 
 
where Hi,j is the proportion of i habitat use by species j during a given month and ni,j is the 
number of hits (detections) in i habitat by species j during a given month. 

 
This method of calculating habitat use had three major assumptions: (1) the frequency of 

tag signals (pings) was equal for all individuals, (2) the probability of detecting each individual 

tagged fish was the same, and (3) the probability of detection in each habitat was the same.  

Assumption one was reasonable because each species received a tag with the same pinging 

frequency.  Assumption two was also reasonable because although behavioral differences 

between individuals of one species may exist, these differences by individuals should not greatly 

bias the results of the species as a whole (represented by the tagged individuals as a subset of the 

entire species).  Assumption three was a little less reasonable because the density of autonomous 

receivers (number of receivers per unit area of habitat) was somewhat greater in floodplain 

different habitats on a monthly tim

as a function of the num

100,
, ×=

∑
i

j

ji
ji n

n
H
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channel habitat than in mainstem habitat.  No corrections were used to adjust for receiver density 

in the calculations of habitat use.  Receiver arrays were arranged so that “gates” existed in 

transition zones between habitat types (floodplain channel and mainstem river); the detection 

range of gate receivers covered the entire area between both banks of the transition zone.  This 

resulted in a high degree of certainty when an individual fish crossed over the transition zone 

(i.e. when fish changed habitats).  

The weighted (relative) proportion of tagged species in each habitat type was determined 

as a function of the within species proportion of habitat use by each species, and the sum of all 

species proportions of habitat use for a given habitat type during a given month and scaled as a 

percentage: 

            (2-2) 

 
 

j in habitat i during a given month and Hi,j is the 
j during a given month.  Hence, the sum of Pi’s for 

each j species is equal to 100 in a given i habitat. 
 

This method of calculating the proportion of tagged species in each habitat also had the 

same three assumptions noted above for the calculation of habitat use, however, meeting these 

assumptions did change.  Again, assumption one (equal frequency) was reasonable because all 

species received tags that pinged at equal frequencies.  Assumption two (equal detection 

probability between individuals) was less reasonable than stated earlier because a comparison 

was made between species and not between individuals of the same species.  Behavioral 

differences between species may be great enough to influence the relative proportions of each 

species in a given habitat.  Assumption three (equal detection probability) became more 

reasonable in this calculation compared to that of the habitat use calculation because only one 

where Pi,j is the proportion of species 
proportion of i habitat use by species 

100, ∑
j

i
ji H

P , ×= jiH



 

habitat type was considered at a time.  Therefore, detection probability within a habitat would be 

the same. 

These two methods of calculating habitat use allowed for distinct interpretation of how 

each species used these habitats.  Comparing the habitat use by individual species (Equation 2-1) 

showed trends of habitat use by one species.  This gave insight into how the population as a 

whole, for a given species, used the different habitats through time.  The weighted proportion of 

tagged species in each habitat type (Equation 2-2) showed trends of all tagged species use of a 

given habitat.  This provided insight into changing use of a habitat by all species through time 

and suggested peak times of habitat use (i.e. times when the greatest overlap of habitat use by all 

tagged species occurred).  

The distances moved from the tagging site by individuals of one species over time were 

compared to other individuals of the same species to determine generalized movement patterns 

and timing of each species (see Figures 2-2 and 2-3).  This information was used to group 

individuals into three movement categories: large, small, and irregular movements.  Large 

movements were defined as an individual that displayed frequent movements (three or more) 

over distances greater than 5 kilometers (km; linear distance from initial movement).  Small 

movements were defined as patterns of less frequent movement (less than three) and/or 

movements of shorter linear distance (less than 5 km).  Irregular movements were defined as an 

individual that remained in one location for the entire study period, showed a short pattern of 

movement and then was never detected, or displayed a pattern of directed emigration from the 

study site.  

Movement data from telemetry detections were also used to calculate the maximum linear 

range of individual fish.  Distances were calculated from the most downstream detection to the 
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furthest upstream detection for each individual.  These calculations included detections from 

within the two floodplain tributary systems (Battle Bend and River Styx).  For example, an 

individual that was detected 3 km upstream from the confluence of River Styx and the 

Apalachicola River (in River Styx) and 5 km upstream from the confluence of River Styx and the 

Apalachicola River (in the Apalachicola River) would have a maximum linear range of 8 km.  

Mean individual maximum linear ranges were calculated for each species by taking the average 

of the maximum linear ranges for all individuals within each species. 

Individual fish were separated into groups based on whether they used both mainstem river 

and floodplain channel habitat or only one habitat type.  Percent of individuals within each 

species using only one habitat type or both habitat types were calculated to provide insight into 

proportion of individuals within a species that display migratory versus non-migratory 

movement patterns.  Maximum linear ranges of individuals were also separated and were used to 

calculate mean individual maximum linear ranges for individuals of each species based upon this 

habitat use criteria. 

Home Range Estimation 

 Determining the home range of animals has been popular in terrestrial ecology for many 

years.  Within this field of study, the definition of home range has been controversial, but Burt 

(1943) defined home ranges as the “area traversed by the individual in its normal activities of 

food gathering, mating, and caring for young.”  In more recent years, calculating the home range 

of individuals has become popular among aquatic ecologists.  The increased popularity may be 

due in part to recognition of anthropogenic changes to aquatic ecosystems.  Understanding space 

use and movement patterns of individuals may be one of the most fundamental demographic 

parameters affecting ecological patterns of populations (Zeller 1997). 
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Vokoun (2003) found that, although home ranges have been reported for several fish 

species in impoundments, few studies reported the home ranges of fishes in their natural lotic 

environment.  Kernel density estimates (KDE) were calculated using ArcView© GIS version 3.3 

(HCL Technologies Ltd., New Delhi, India) with the Animal Movements Analyst Extension 

(Hooge et al. 1999) to determine the home ranges of adult fishes during the study period.  These 

kernel home ranges were determined for individual fish from a set of telemetry points from 

autonomous receivers to create density estimates and were interpreted as a utilization distribution 

(UD; Van Winkle 1975).  A minimum number of 15 independent detections for each individual 

were required to produce reasonable home range estimates.  Independent detections were 

determined by using only one detection per receiver per day, termed “day hits.”  Using the day 

hit method satisfied assumptions of independent detections by avoiding autocorrelated events.  In 

addition, the least squares cross validation method (LSCV) was used to choose the optimum 

kernel density bandwidth, h (smoothing parameter).  The kernel bandwidth determined the 

influence of observations on the density estimate, such that narrow bandwidths allowed greater 

influence of nearby observations and wide bandwidths allowed for greater influence by more 

distant observations (Seaman and Powell 1996).  It has been noted that the choice of h may be 

more important than selection of the kernel (Epanechnikov 1969).  The LSCV method selects the 

best smoothing parameter for a given sample size and kernel by minimizing the mean integrated 

square error (Worton 1989). 

Kernel density estimates created using ArcView © GIS produced utilization distributions 

that were not bound by physical characteristics of the environment.  As with other methods, this 

occurred because the program used straight-line distances for calculations, which assumes an 

environment that is barrier-free (Jensen 2007).  In a sinuous river such as the Apalachicola River, 
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this produced distributions that covered land and had no useful biological meaning (i.e. fish did 

not use land as part of their home range).  To account for this problem, a collection of tools for 

use in ArcView© v8.x and higher, developed by Jensen et al. (2006), was employed.  These tools 

calculated the kernel density estimates using the lowest cost path (LCP) distance metric and were 

bound to the river by a raster file, thus calculations were made using water distance as opposed 

to straight-line distance.   The smoothing parameter used for the LCP script was again chosen 

using the LSCV method. 

Larval Fish Abundance and Spawn Timing 

Larval Fish Collection 

Larval fish collection followed protocol established by studies collected in this region from 

2002-2004 by the U.S. Geological Survey (Stephen Walsh, U.S. Geological Survey, unpublished 

information).  A custom-designed floating light trap based on a modification of the quatrefoil 

trap described by Floyd et al. (1984) and Kissick (1993) was used to collect larval, postlarval, 

and early juvenile fishes.  The top and base of each trap consisted of flat, opaque PVC panels 

(305 mm2 x 6.4 mm thick).  Sides (funnels) of the trap consisted of four clear, flat plexiglass 

panels (305 x 160 mm) mounted diagonally from the trap corners with 5-mm vertical slots 

through which fish could pass.  Each night of light-trap sampling consisted of deploying 7 traps 

in the river and 7 traps in the floodplain channel.  Geographic coordinates were recorded with 

GPS for each trap location, and the following physicochemical parameters were measured when 

each trap was set and again when retrieved: water depth, Secchi depth, temperature, dissolved 

oxygen, pH, specific conductance, and turbidity. Fish and invertebrates were retrieved via a 

collection bag (350 µm mesh) affixed to an open PVC ring at the trap bottom.  Contents of each 

trap were fixed in 4% buffered formalin (Lavenberg et al. 1984) and returned to the laboratory.  

Traps were soaked for a minimum of 12 hr using a battery operated submersible light. 
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In the laboratory specimens were transferred through an ethanol series of 30% and 50% to 

final storage in 70%.  Larval and postlarval fish were separated from other aquatic organisms and 

identified to the lowest practicable taxonomic category.  The total length (TL, mm) of each fish 

was measured with an ocular micrometer or ruler, or a subsample of 30 fish when the total 

number of individuals exceeded 30. 

Determining Spawn Timing 

 Timing of spawning for the floodplain channel and mainstem river habitat areas were 

determined by plotting the larval fish catches on weekly time step for all species represented by 

telemetered fishes.  Movements by adult fish (to potential spawning grounds) were compared on 

spatial and temporal scales for correlation with collection of larval fishes.  Spawn timing 

estimations were compared to hydrologic aspects of the flow regime (timing, intensity, and 

duration) to determine if a temporal relationship existed between these variables and spawning.  
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30 

Figure 2-1.  Aerial view of the Battle Bend region of the Apalachicola River depicting an array 
of autonomous VR2 receivers (red stars) and the approximate detection range (150 m 
radius) of each receiver (yellow circles).  Receivers were deployed in a similar pattern 
in River Styx. 
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Figure 2-3.  Small and irregular movement patterns by two spotted suckers (SPSK) from the 

confluence of Battle Bend and the mainstem of the Apalachicola River during the 
second field season (2007).  The y-axis displays distance (km) from the confluence 
(zero on y-axis); positive values are distances into the floodplain system, and negative 
values are distances into the mainstem of the Apalachicola River.  Spotted sucker 
#2064 exhibited irregular movement patterns and spotted sucker #3043 exhibited 
small movement patterns (< 5 km) when viewed over the entire observation period of 
each individual. 

 
Figure 2-2.  Large movement patterns by two spotted suckers (SPSK) fr

Battle Bend and the mainstem of the Apalachicola River during the secon
season (2007).  The y-axis displays distance (km) from
axis); positive values are distances into the floodplain system
distances into the mainstem of the Apalachicola River.  Both tagged spo
(#2068 and #2073) exhibited large movement patterns (> 5 km
the entire observation period of each individual.  
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CHAPTER 3 
RESULTS 

Results 

Habitat Use 

 Year 1 (2006): Tagged largemouth bass were detected from March 2006 through March 

2007, but the graph was truncated to display the time frame expected from the battery life of 

implanted telemetry tags (180 days) (Figure 3-1).  Peak monthly proportion of largemouth bass 

detections in the mainstem of the Apalachicola River occurred in March 2006 (11%) and 

decreased through June 2006, after which they were no longer detected in the mainstem.  Spotted 

suckers were detected from March 2006 through June 2006 (Figure 3-2; truncated).  Peak spotted 

sucker detections in the mainstem occurred in April 2006 (9%) and 4%, 3%, and 0% of 

detections occurred in March, May, and June 2006, respectively.  Spotted bass were detected 

from March 2006 through March 2007 (Figure 3-3; truncated).  The highest proportion of 

mainstem habitat use for spotted bass occurred in June 2006 (86%) and the highest proportion of 

floodplain channel habitat (i.e. River Styx) use occurred in March 2006 (94%).  Redear sunfish 

were detected only in April and May 2006 (Figure 3-4; truncated).  In April, 6% of redear 

sunfish detections were in the mainstem of the Apalachicola River.  In May, 100% of redear 

sunfish detections were in the floodplain channel habitat. 

 Year 2 (2007): Largemouth bass detections occurred from December 2006 through 

October 2007 and showed two peaks in mainstem habitat use; one occurred in December 2006 

(100%) and another in May 2007 (55%) (Figure 3-5; truncated).  Peak aggregate floodplain 

channel habitat use (River Styx + Battle Bend) for largemouth bass occurred in April 2007 

(70%), but an earlier peak for River Styx occurred in February 2007 (31%).  Spotted suckers 

were detected from December 2006 through August 2007 (Figure 3-6; truncated). The highest 
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proportion of floodplain channel habitat detections for spotted suckers occurred in April 2007 

(80%) with a smaller, earlier peak for River Styx in January 2007 (36%) and a larger peak for 

Battle Bend in April 2007 (79%).  Mainstem habitat use by spotted suckers alternated monthly 

from approximately 80% to approximately 60% with the exceptions of April 2007 (20%), which 

coincided with peak floodplain channel use, and June 2007 (100%), during which no spotted 

suckers were detected in floodplain channel habitat.  Spotted bass were detected from December 

2006 through August 2007 (Figure 3-7; truncated).  The highest proportion of spotted bass 

detections in mainstem habitat occurred in February 2007 (100%) with a secondary peak 

occurring in December 2006 (89%).  Spotted bass detections in floodplain channel habitat 

reached the highest proportion beginning in March 2007 (100%) and remained high during 

which all subsequent spotted bass detections occurred in River Styx.  Spotted bass were detected 

in Battle Bend only during January 2007 representing 26% of the total detections of spotted bass 

for the month.  Redear sunfish were detected from December 2006 through July 2007 (Figure 3-

8).  Mainstem habitat represented 100% of detections of redear sunfish for the months of 

December 2006, and January and June 2007.  The highest proportion of floodplain channel 

habitat detections for redear sunfish occurred in April and July 2007 at 84% and 100% of 

monthly detections, respectively.  Channel catfish were detected from March 2007 through 

September 2007 (Figure 3-9; truncated).  Floodplain channel habitat use peaked in March 2007 

(40%) and decreased through May 2007 (5%).  From June 2007 through September 2007, all 

channel catfish detections occurred in the mainstem of the Apalachicola River. 

 
Proportion of Tagged Adult Species in Floodplain Channel and Mainstem River Habitats 

 Year 1 (2006): The greatest diversity of tagged species detected in mainstem habitat 

occurred in April 2006 (Figure 3-10).  Mainstem habitat was primarily composed of Micropterus 
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spp. (82%) during March 2006.  Spotted suckers and redear sunfish reached the greatest 

proportion of tagged fish in the mainstem during April 2006 at 24% and 16%, respectively.  The 

proportion of spotted suckers decreased during May (4%) compared to March and April 2006, 

and were not detected in the mainstem for the remainder of the first field season.  From June 

2006 through the remainder of the field season, detections in mainstem habitat were completely 

dominated by Micropterus spp.  

 The greatest diversity of tagged species detected in the floodplain channel habitat 

occurred during the months of April and May 2006, when all four species were present (Figure 

3-11).  Spotted suckers increased in proportion of tagged species in floodplain channel habitat 

from April 2006 through June 2006, at which time they reached their peak proportion of 48% of 

all tagged species in floodplain channel habitat.  The highest proportion of redear sunfish in 

floodplain channel habitat occurred in May 2006 (31%).  During July and August 2006, 

Micropterus spp. accounted for all detected species in floodplain channel habitat. 

 Year 2 (2007): The greatest diversity of tagged species detected in mainstem habitat 

occurred during December 2006, January 2007, and March-June 2007, represented by four out of 

five tagged species in each month (Figure 3-12).  Channel catfish reached peak proportions in 

mainstem habitat during April and July 2007 at approximately 55% during each month.  High 

proportion of redear sunfish in mainstem habitat occurred in January, May, and June 2007 at 

34%, 30%, and 29%, respectively.  Spotted bass peak proportion at 46% of tagged fish in 

mainstem habitat occurred during February 2007.  The highest proportion of spotted suckers in 

mainstem habitat was during February 2007 (38%).  Largemouth bass proportion peaked first in 

December 2006 and January 2007 (27% in each month), and again in April 2007 (20%). 
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 The greatest diversity of tagged species detected in floodplain channel habitat occurred 

during March-May 2007 representing all five tagged species (Figure 3-13).  Channel catfish 

reached peak proportions in floodplain channel habitat in December 2007 at 76%.  The highest 

proportion of redear sunfish in floodplain channel habitat was 35% of all tagged individuals and 

occurred in February 2007.  Spotted bass peak proportions occurred in May and June 2007 at 

50% and 66% of tagged species in the floodplain channel habitat, respectively.  Peak spotted 

sucker composition in floodplain channel habitat occurred in April 2007 at 23% of all tagged 

fish.  Largemouth bass peak proportion in floodplain channel habitat occurred in June 2007 at 

34% of all tagged fish. 

Broad Movement Categories and Maximum Linear Range of Species 

 Movement categories generally were consistent within each species, although comparison 

between year 1 (2006) and year 2 (2007) were not without differences (Table 3-1).  Redear 

sunfish and largemouth bass primarily displayed small movements for both sampling years.  

Spotted bass were evenly divided between large and small movements in year 1, but in year 2, 

60% displayed small movements.  Likewise, with spotted suckers, movements were equally 

divided between large and small in year 1, but greater than 50% of individuals displayed small 

movements in year 2.  Channel catfish were tagged in year 2 only and 55% of the tagged channel 

catfish exhibited large movements. 

 Comparison of the mean individual maximum linear range between species and between 

years also revealed interesting results (Table 3-2).  Most values for each species appear fairly 

typical for the known life-history characteristics of a given species.  As expected, redear sunfish 

(a species commonly associated with lentic environments) had a small linear range while spotted 

suckers (a species commonly associated with lotic environments) showed a larger range for both 

years.  In year 1, the mean maximum linear range for spotted suckers (6.54 km) was nearly twice 
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the mean maximum linear range of second largest observed species (spotted bass).  In year 2, 

spotted sucker’s range (20.83 km) was approximately twice the second largest species (channel 

catfish) and approximately five times the third largest species range (largemouth bass).  In many 

cases for both years, the standard deviation of the mean individual maximum linear range for 

each species was equal to or greater than the mean value of a given species, indicating a high 

level of variation between individual observations for that species.  

Habitat Use and the Relationship of Habitat Use with Linear Range 

 Table 3-3 summarizes the percentage of individuals within each species that used either 

mainstem habitat only, floodplain channel only, or both habitats during the entire history of 

observation of all tagged individuals.  During year 1, redear sunfish primarily used floodplain 

channel habitat only, largemouth bass were evenly divided between mainstem only and 

floodplain channel only, spotted bass equally utilized mainstem only and both habitats, and 

spotted suckers primarily used both habitats.  In year 2, a greater proportion of redear sunfish 

moved between the floodplain channel and mainstem river habitats than did in year 1 (compare 

39% to 17%).  This trend was observed in most species, such that greater than 50% of 

individuals of a species used both habitats.  An exception to this trend between years was that 

spotted suckers decreased from 62% to 60% of individuals that used both habitats from year 1 to 

year 2.  Channel catfish were only tagged in the second year and no individual of this species 

was a season-long resident of floodplain channel habitat as evidenced by detections.  All tagged 

channel catfish presumably either ventured into the floodplain channel and returned to the 

mainstem, or remained a full-time resident of the mainstem habitat of the Apalachicola River. 

 A comparison of the mean maximum linear range of individuals separated into categories 

based on habitat use reveals interesting trends (Table 3-4).  The mean individual maximum range 

of each species using only floodplain channel habitat was smaller than the mean range of 
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individuals using both habitats.  This trend occurred during both years.  All individuals that were 

mainstem only residents had a greater mean range than did floodplain channel only residents for 

all species except redear sunfish.   Additionally, with exception of Micropterus spp. during year 

1, the mean maximum linear range of individuals for each species that used both habitats was 

larger than that of individuals that used either mainstem habitat only or floodplain channel 

habitat only.   

Home Ranges 

 Tables 3-5 and 3-6 summarize the mean 95% and 50% home range utilization 

distribution calculations of each species for years 1 and 2 using both the Animal Movement 

Extension from ArcView © GIS version 3.3 and the Lowest Cost Path script.  With the exception 

of largemouth bass from year 1, all UD estimates calculated by ArcView © GIS version 3.3 

overestimated the area used by individuals of each species compared to values calculated by the 

LCP script.  This occurred because ArcView © GIS did not restrict UD calculations to specific 

spatial dimensions.  Instead, UD’s were calculated based upon straight-line distances and a 

barrier-free environment.  In a sinuous system, such as the Apalachicola River, this resulted in 

UD’s that covered land, which was obviously not biologically meaningful.  Additionally, the 

extent to which UD’s were overestimated by ArcView © GIS depended upon the amount of 

movement of individuals of each species.  For example, species that exhibited small movements, 

such as redear sunfish, produced smaller degrees of overestimates by ArcView © GIS (compare 

11.64 hectares to 8.05 hectares in Table 3-6; a difference of approximately 3.5 hectares).  

Species that exhibited larger movements (channel catfish) produced larger overestimates by 

ArcView © GIS (compare 7,466.19 hectares to 43.98 hectares in Table 3-6; a difference of 

approximately 7,422 hectares).  The UD calculations produced by the LCP script were more 

reliable because the calculations used water distance and were restricted to biologically 
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meaningful regions (i.e. mainstem and floodplain channel habitat).  Utilization distribution 

calculations from the LCP script appeared similar to those of the ArcView © GIS program if 

areas covering land in the ArcView © GIS calculations were removed (See comparison in Figure 

3-14). 

 Similar to comparisons between species and between years of the mean individual 

maximum range in Table 3-2, UD calculations appeared fairly typical for each species; however, 

differences between years of the same species were notable.  During Year 1, largemouth bass 

and redear sunfish produced the smallest UD calculations (both 95% and 50%).  The smallest 

UD calculations for year 2 were produced by redear sunfish and spotted bass.  Spotted suckers 

and spotted bass had similar UD’s in year 1, but in year 2, mean spotted sucker UD’s were nearly 

three times that of spotted bass.  From year 1 to year 2, redear sunfish showed a moderate 

increase in UD’s, largemouth bass showed an extreme increase in UD’s, spotted bass showed an 

extreme decrease in UD’s, and spotted suckers showed a moderate decrease in UD’s. 

Larval Fish Abundance 

 Year 1 (2006): The primary peak of larval Micropterus spp. catch in the floodplain 

channel (River Styx) occurred in late April 2006 with a secondary peak in late May (Figure 3-

15).  In the mainstem of the Apalachicola River, most Micropterus spp. were collected during 

April 2006.  Peak catches of spotted suckers occurred in late March to early April 2006 in the 

mainstem and throughout April in the floodplain channel (Figure 3-16).  Lepomis spp. catch 

peaked in early June 2006 for both mainstem river and floodplain channel habitats (Figure 3-17). 

 Year 2 (2007): Two primary peaks occurred (early April and early May 2007) for larval 

Micropterus spp. in the Battle Bend floodplain system (Figure 3-18, top).  Only one primary 

peak of Micropterus spp. occurred in the mainstem (near Battle Bend), which was in early May 

2007.  Similarly, two peaks for Micropterus spp. occurred in River Styx during early April and 
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early May 2007, while the mainstem (near River Styx) only showed one peak during early May 

2007 (Figure 3-18, bottom).  Peak catches of larval spotted sucker in Battle Bend and the 

mainstem near Battle Bend both occurred during early April 2007 (Figure 3-19, top).  Peak 

catches of larval spotted suckers in the mainstem near River Styx also occurred in early April 

2007; however, peak catches of spotted suckers in River Styx occurred in late April 2007 (Figure 

3-19, bottom).  Peak catches of Lepomis spp. in Battle Bend occurred from early May through 

mid-June 2007 (Figure 3-20, top).  The highest catches of larval Lepomis spp. in the mainstem 

(near Battle Bend) occurred in mid-June 2007.  Peak catches of Lepomis spp. in River Styx 

occurred in mid-June 2007 (Figure 3-20, bottom).  The highest catches of larval Lepomis spp. in 

the mainstem near River Styx occurred in mid to late May 2007. 

39 



 

40 

e first field 
 in River 

 
Figure 3-2.  Spotted sucker detections on the autonomous receiver array during the first field 

season (2006) in the mainstem of the Apalachicola River (black bars) and in River 
Styx (gray bars) as monthly proportions. 

 
Figure 3-1.  Largemouth bass detections on the autonomous receiver array during th

season (2006) in the mainstem of the Apalachicola River (black bars) and
Styx (gray bars) as monthly proportions. 
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Figure 3-3.  Spotted bass detections on the autonomous receiver array during the first field 

season (2006) in the mainstem of the Apalachicola River (black bars) and in River 
Styx (gray bars) as monthly proportions. 

 
Figure 3-4.  Redear sunfish detections on the autonomous receiver array during the first field 

season (2006) in the mainstem of the Apalachicola River (black bars) and in River 
Styx (gray bars) as monthly proportions. 
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Figure 3-5.  Largemouth bass detections on the autonomous receiver array during the second 

field season (2007) in the mainstem of the Apalachicola River (black bars), in River 
Styx (gray bars), and in Battle Bend (zig zag bars) as monthly proportions. 

Figure 3-6.  Spotted sucker detections on the autonomous receiver array during the second field 
season (2007) in the mainstem of the Apalachicola River (black bars), in River Styx 
(gray bars), and in Battle Bend (zig zag bars) as monthly proportions. 
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Figure 3-7.  Spotted bass detections on the autonomous receiver array during the second field 

season (2007) in the mainstem of the Apalachicola River (black bars), in River Styx 
(gray bars), and in Battle Bend (zig zag bars) as monthly proportions. 

 
Figure 3-8.  Redear sunfish detections on the autonomous receiver array during the second field 

season (2007) in the mainstem of the Apalachicola River (black bars), in River Styx 
(gray bars), and in Battle Bend (zig zag bars) as monthly proportions. 
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Figure 3-9.  Channel catfish detections on the autonomous receiver array during the second field 

season (2007) in the mainstem of the Apalachicola River (black bars), in River Styx 
(gray bars), and in Battle Bend (zig zag bars) as monthly proportions. 
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Figure 3-11.  Weighted monthly proportion in the floodplain channel of the Apalachicola River 

during the first field season (2006) of redear sunfish (black), spotted bass (brick), 
spotted sucker (vertical dash), and largemouth bass (checker board). 

 
Figure 3-10.  Weighted monthly proportion in the mainstem of the Apalachicola River during the 

first field season (2006) of redear sunfish (black), spotted ba
(vertical dash), and largemouth bass (checker board). 
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Figure 3-12.  Weighted monthly proportion in the mainstem of the Apalachicola River during the 
second field season (2007) of channel catfish (zig zag), redear sunfish (black), spotted 
bass (brick), spotted sucker (vertical dash), and largemouth bass (checker board). 

Figure 3-13.  Weighted monthly proportion in the floodplain channel of the Apalachicola River 
during the second field season (2007) of channel catfish (zig zag), redear sunfish 
(black), spotted bass (brick), spotted sucker (vertical dash), and largemouth bass 
(checker board). 
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Table 3-1.  Percent of tagged species that exhibit large (> 5 km), small (< 5 km), and irregular 
movement patterns over the entire field season.  New individuals were tagged during 
the second field season (2007). 

Movement Category (Year 1) Large Small Irregular N 

Lepomis microlophus   0.0%               80.0%              20.0%               5 

Micropterus salmoides 11.1%               55.6%              33.3%               9 

Micropterus punctulatus 42.9%               42.9%              14.3%               7 

Minytrema melanops 37.5%               37.5%              25.0%               8 

Ictalurus punctatus -                        -                       -                        0 

Movement Category (Year 2) Large Small Irregular N 

Lepomis microlophus   5.0%              85.0%               10.0%               20 

Micropterus salmoides 28.6%              61.9%        9.5%               21 

Micropterus punctulatus 20.0%              60.0%               20.0%                 5 

Minytrema melanops 28.0%              52.0%               20.0%               25 

Ictalurus punctatus 55.0%              40.0%         5.0%               20 
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Table 3-2.  Mean individual maximum range of tagged species.  New individuals were tagged 
during the second field season (2007). 

Year 1 (2006) River Styx Focus Mean Individual Max. Range (km)  Standard Deviation (km) 

Lepomis microlophus 2.77                                                       4.16 

Micropterus salmoides 1.37                                                       1.19 

Micropterus punctulatus 3.44                                                       3.66 

Minytrema melanops 6.54                                                       9.61 

Ictalurus punctatus -                                                            - 

Year 2 (2007) Battle Bend Focus Mean Individual Max. Range (km)  Standard Deviation (km) 

Lepomis microlophus   1.58   3.07 

Micropterus salmoides   4.61   6.66 

Micropterus punctulatus   2.78   1.48 

Minytrema melanops 20.83                                                   34.32 

Ictalurus punctatus 10.47                                                   11.11 

 

48 



 

Table 3-3.  Percent of individuals of each tagged species that used only mainstem habitat, only 
floodplain channel habitat, or both habitats over the entire field season.  New 
individuals were tagged during the second field season (2007). 

Percent Habitat Use (Year 1) 

River Styx Focus 
Mainstem Only Floodplain Only Both N 

Lepomis microlophus 17% 66% 17%   6 

Micropterus salmoides 36%                        37%                           7% 11 

Micropterus punctulatus 44% 11% 45%   6 

Minytrema melanops   0% 38% 62%   8 

Ictalurus punctatus - - -   0 

Percent Habitat Use (Year 2) 

Battle Bend Focus 
Mainstem Only Floodplain Only Both N 

Lepomis microlophus 26%                        35%                            9% 20 

Micropterus salmoides 31%                        17% 52% 21 

Micropterus punctulatus 20% 20% 60%   5 

Minytrema melanops 12%                        28% 60% 25 

Ictalurus punctatus 63%   0% 37% 21 
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Table 3-4.  Mean individual maximum range of tagged species that used only mainstem habitat, 
only floodplain channel habitat, or both habitats over the entire field season.  New 
individuals were tagged during the second field season (2007).  *represents only one 
redear sunfish; value may indicate a possible anomaly 

Mean Individual Max. Range (km) 

by Habitat Use (Year 1) 
Mainstem Only Floodplain Only Both 

Lepomis microlophus <0.01                      1.22 14.23* 

Micropterus salmoides   2.98 0.92   2.12 

Micropterus punctulatus 10.03 2.89   6.57 

Minytrema melanops -                              2.31 13.14 

Ictalurus punctatus -                              -                               - 

Mean Individual Max. Range (km) 

by Habitat Use (Year 2) 
Mainstem Only Floodplain Only Both 

Lepomis microlophus   0.05 0.29   3.26 

Micropterus salmoides   4.04 1.89   5.76 

Micropterus punctulatus   2.89 1.33   3.37 

Minytrema melanops 28.64                      0.37 28.83 

Ictalurus punctatus   5.67 - 16.87 
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Table 3-5.  Mean individual home range utilization distribution (95% and 50%) of tagged species 
for the 2006 field season calculated by ArcView v3.3 (top) and Lowest Cost Path 
Script (LCP; bottom).  New individuals were tagged during the second field season 
(2007). 

Mean Home Range Utilization 

Distribution (Year 1) using ArcView v3.3

95% 

(hectares) 

50% 

(hectares) 
50:95        N 

Lepomis microlophus -                            -                       -                0 

Micropterus salmoides       0.707       0.246 0.291 2 

Micropterus punctulatus   740.649   195.441 0.251 5 

Minytrema melanops 3382.917            1221.383            0.302         2 

Ictalurus punctatus -                          -                         -                 0 

Mean Home Range Utilization 

Distribution (Year 1) using LCP Script 

95% 

(hectares) 

50% 

(hectares) 
50:95 N 

Lepomis microlophus   3.321 1.149 0.346 1 

Micropterus salmoides   2.872 0.988 0.350 3 

Micropterus punctulatus 24.219                6.935                  0.314 6 

Minytrema melanops 25.357                7.868                  0.330 2 

Ictalurus punctatus -                          -                         -                 0 
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Table 3-6.  Mean individual home range utilization distribution (95% and 50%) of tagged species 
for the 2007 field season calculated by ArcView v3.3 (top) and Lowest Cost Path 
Script (LCP; bottom).  New individuals were tagged during the second field season 
(2007). 

Mean Home Range Utilization 

Distribution (Year 2) using ArcView v3.3
95% (hectares) 50% (hectares) 50:95 N 

Lepomis microlophus     11.639       2.384 0.217 6 

Micropterus salmoides 2270.240   756.257 0.236 8 

Micropterus punctulatus     14.566       2.709 0.276 2 

Minytrema melanops 2068.795   446.047 0.237 9 

Ictalurus punctatus 7466.193             1604.181              0.225         9 

Mean Home Range Utilization 

Distribution (Year 2) using LCP Script 
95% (hectares) 50% (hectares) 50:95 N 

Lepomis microlophus   8.049   2.455 0.316   7 

Micropterus salmoides 33.082   7.692 0.298 14 

Micropterus punctulatus   7.404   2.802 0.417   2 

Minytrema melanops 21.906   7.902 0.336 14 

Ictalurus punctatus 43.982                 12.960                  0.330           7 
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Figure 3-14.  Home range utilization distribution (UD) for largemouth bass tag #2071.  A) UD 

calculated using ArcView v3.3. B) UD calculated by ArcView v 3.3 that has been 
clipped to the river. C) UD calculated by the Lowest Cost Path (LCP) Script.  Red 
zones represent the 50% UD and blue zones represent the 95% UD. 

 

 

 



 

 
Figure 3-15.  Cumulative proportion of light traps that caught larval Micropterus spp. in the 

floodplain channel habitats (primary y-axis; River Styx, solid line with dark circles 
and Apalachicola River mainstem near River Styx, dotted line with dark circles) and 
river discharge measured at the U.S. Army Corps of Engineers gage near 
Blountstown (secondary y-axis, gray area plot) for weekly time intervals (x-axis) in 
2006.  
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Figure 3-16.  Plots of Minytrema melanops light trap catch through time for River Styx (RS, 

solid line with dark circles) and the Apalachicola River mainstem (MS) near River 
Styx (dotted line with dark circles) during spring 2006.  Light trap catch is scaled 
along the primary y-axis as the cumulative proportion of traps per week in which 
Minytrema melanops were present.  Discharge, measured at the U.S. Army Corps of 
Engineers gage near Blountstown and denoted by a gray area plot, is provided as 
cubic feet per second (cfs) and scaled along the secondary y-axis.  Time (months) is 
scaled along the x-axis. 
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Figure 3-17.  Plots of Lepomis spp. light trap catch through time for River Styx (solid line with 

dark circles) and the Apalachicola River mainstem (MS) near River Styx (dotted line 
with dark circles) during spring 2006.  Light trap catch is scaled along the primary y-
axis as the cumulative proportion of traps per week in which Lepomis spp. were 
present.  Discharge, measured at the U.S. Army Corps of Engineers gage near 
Blountstown and denoted by a gray area plot, is provided as cubic feet per second 
(cfs) and scaled along the secondary y-axis.  Time (months) is scaled along the x-axis. 
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Figure 3-18.  Plots of Micropterus spp. light trap catch through time for all sampling areas during 
2007. A) Catch at Battle Bend (BB, solid line with dark circles) and the Apalachicola 
River mainstem (MS) near Battle Bend (dotted line with dark circles). B) Catch at 
River Styx (RS, solid line with dark circles) and the Apalachicola River mainstem 
near River Styx (dotted line with dark circles).  Light trap catch is scaled along the 
primary y-axis as the proportion of traps per bi-weekly sampling event in which 
Micropterus spp. were present.  Discharge, measured at the U.S. Army Corps of 
Engineers gage near Blountstown and denoted by a gray area plot, is provided as 
cubic feet per second (cfs) and scaled along the secondary y-axis.  Time (months) is 
scaled along the x-axis. 
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Figure 3-19.  Plots of Minytrema melanops light trap catch through time for all sampling areas 
during 2007. A) Catch at Battle Bend (BB, solid line with dark circles) and the 
Apalachicola River mainstem (MS) near Battle Bend (dotted line with dark circles). 
B) Catch at River Styx (RS, solid line with dark circles) and the Apalachicola River 
mainstem near River Styx (dotted line with dark circles).  Light trap catch is scaled 
along the primary y-axis as the proportion of traps per bi-weekly sampling event in 
which Minytrema melanops were present.  Discharge, measured at the U.S. Army 
Corps of Engineers gage near Blountstown and denoted by a gray area plot, is 
provided as cubic feet per second (cfs) and scaled along the secondary y-axis.  Time 
(months) is scaled along the x-axis. 
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Figure 3-20.  Plots of Lepomis spp. light trap catch through time for all sampling areas during 
2007. A) Catch at Battle Bend (BB, solid line) and the Apalachicola River mainstem 
(MS) near Battle Bend (dotted line). B) Catch at River Styx (RS, solid line) and the 
Apalachicola River mainstem near River Styx (dotted line).  Light trap catch is scaled 
along the primary y-axis as the proportion of traps per bi-weekly sampling event in 
which Lepomis spp. were present.  Discharge, measured at the U.S. Army Corps of 
Engineers gage near Blountstown and denoted by a gray area plot, is provided as 
cubic feet per second (cfs) and scaled along the secondary y-axis.  Time (months) is 
scaled along the x-axis. 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

     

 

 



 

CHAPTER 4 
DISCUSSION  

Discussion 

Characterization of Mainstem River and Floodplain Channel Habitat Use by Tagged Adult 
Species 

 Largemouth bass were generally present in both floodplain channel and mainstem river 

habitats throughout the year for both the 2006 and 2007 field seasons (Figures 3-1 and 3-5).  

Beginning in winter months (December-February), a decreasing trend in the proportion of 

largemouth bass in mainstem habitat continued into the spring spawning season (Figure 3-5), and 

was congruent with an increasing trend of floodplain channel habitat use.  This pattern of habitat 

use by largemouth bass was also evident from the plots of the proportion of tagged species in 

mainstem river and floodplain channel habitats (Figures 3-10 to 3-13) during both years, 

although less prominent in the plots for 2007.  In Figure 3-5, two distinct peaks in floodplain 

channel habitat use by largemouth bass occurred for the two system: one peak in February 2007 

for River Styx and another peak in April 2007 for Battle Bend.  This may indicate that the two 

systems were used differentially by largemouth bass during the 2007 field season.  It is important 

to note that the aggregate proportion of floodplain channel habitat use (River Styx + Battle Bend) 

from February-April 2007 was equal to or exceeded 65% in each month, with decreased 

floodplain channel use prior to and following this time period.  This suggests that largemouth 

bass were migrating to, and gathering in, the floodplain channel habitat during this time, 

presumably to spawn. 

 A comparison of habitat use by spotted suckers between 2006 and 2007 shows some 

inconsistencies (Figures 3-2 and 3-6).  The highest proportion of mainstem habitat use by spotted 

suckers in 2006 occurred in April, which corresponds to the lowest proportion of mainstem 

habitat use during 2007.  Figure 3-6 shows an interesting alternating monthly pattern of spotted 
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suckers using the mainstem from approximately 80% to approximately 65%.  This pattern shifts 

in April, the month of highest floodplain channel use during the 2007 field season.  This could be 

explained by spotted suckers moving within the mainstem and “checking” floodplain channel 

habitat for spawning aggregations.  As the spawning season approaches and environmental 

conditions become favorable, during April 2007 in this case, the majority of spotted suckers 

(~80%) move into the floodplain channel to spawn.  A rising trend in mainstem habitat use, 

along with a falling trend in floodplain channel use during May and June 2007 seems to indicate 

the end of the spawning season for spotted suckers; this is a relatively compact spawning 

window compared to other species in the Apalachicola River (i.e. Centrarchidae).  These patterns 

of spotted sucker habitat use are also apparent in the graphs of the proportion of tagged species 

in each habitat for both years (Figures 3-10 through 3-13). 

 Peak floodplain channel habitat use by spotted bass occurred in March for both the 2006 

and 2007 field seasons (Figures 3-3 and 3-7).  However, distinct differences in spotted bass 

habitat use patterns between the two years are evident.  Floodplain channel habitat use during 

2006 declined from March through June and then the trend reversed, whereas floodplain channel 

habitat use increased from December 2006 to March 2007 and remained high until July 2007, 

although there were no detections in June 2007.  January 2007 was the only month in which 

spotted bass were detected in Battle Bend.  All subsequent detections of spotted bass in 

floodplain channel habitat were in River Styx.  Although fewer spotted bass were tagged 

compared to largemouth bass, spotted bass habitat use patterns were quite distinct from patterns 

found for largemouth bass, suggesting that the behavior of these two Micropterus spp. may be 

different regarding the choice of spawning habitat.  This may indicate that Battle Bend was 

considered as unsuitable spawning habitat for spotted bass in 2007 compared to available habitat 
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found in River Styx.  As noted in the species profiles in Chapter 1, spotted bass often spawn at 

the mouths of tributary rivers.  There are no records of anthropogenic disturbances to the mouth 

of River Styx, and as a floodplain and tributary system, there is typically measurable flow 

throughout the year. The mouth of Battle Bend was blocked by a dike composed of sediment and 

dredge spoil prior to the completion of the restoration in December 2007.  This contrast between 

the two floodplain channel habitats may explain behavioral differences in habitat use between 

largemouth bass and spotted bass, and may also help explain differences in floodplain channel 

habitat use (River Styx vs. Battle Bend) by spotted bass. 

 Habitat use patterns by redear sunfish were similar for 2006 and 2007, although limited 

habitat use data was available for 2006 because of low numbers of tagged individuals of this 

species (Figures 3-4 and 3-8).  During both years, the lowest non-zero mainstem habitat use 

months occurred in April.  During the second field season mainstem habitat use was high in 

December 2006 and January 2007, then declined through April 2007.  April 2007 was the only 

month in which redear sunfish were detected in River Styx.  In addition, a somewhat 

counterintuitive pattern occurred in habitat use by redear sunfish from April through July 2007.  

A rising trend in mainstem habitat use occurred from April through June 2007 followed by a 

complete reversal (switching to 100% using floodplain channel habitat) in July 2007.  Many 

patterns of redear sunfish habitat use may be explained by considering the mobility of this 

species.  It is reasonable to believe that River Styx was not used frequently by tagged redear 

sunfish because many of the individuals were captured and released in Battle Bend and in the 

mainstem of the Apalachicola River near Battle Bend.  River Styx is more than 10 km upstream 

of Battle Bend; a long distance for a smaller species such as redear sunfish to move.  In addition, 

the detected differences in mainstem river and floodplain channel habitat use may have been 
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influenced by the limited mobility of this species and the arrangement of the autonomous 

receiver array throughout the study site.  Movements between the mainstem and floodplain 

channel system were detected by using the “gate” design for arranging autonomous receivers, 

which require the fish to move through the “gate” to be detected.  Species such as redear sunfish, 

which may have restricted movement patterns, may not be frequently detected on the receiver 

unless a receiver happens to be placed near the most commonly used area by an individual redear 

sunfish.  Within each habitat type, receivers were spread so that the distance moved into each 

habitat by a tagged individual could be determined.  As it were, with exception of manual 

tracking, detecting the presence of tagged species between receivers within a habitat was not 

possible.  When considering these facts, habitat use behaviors by redear sunfish from March 

through July 2007 do not seem unusual.  A general movement into the floodplain channel habitat 

was detected (on “gate” receivers) starting in March.  During spawning, redear sunfish are 

gathered over nest sites followed by guarding of the nest by males of this species.  During this 

time, movements by these individuals would not be detected unless the nest sites were near a 

receiver.  Following spawning events and hatching/swim-up of larval redear sunfish, detections 

of these individuals in the floodplain channel habitat would have resumed, as they would have no 

longer been displaying sedentary behavior such as defending nest sites. 

 No two year comparison is possible for channel catfish because they were only tagged 

during the 2007 field season.  Noticeable trends of habitat use by channel catfish in 2007 include 

a decline in floodplain channel habitat use from March through May 2007 congruent with an 

increasing trend in the proportion of mainstem habitat use.  Channel catfish were found in 

mainstem habitat throughout the entire 2007 field season.  A decreased use of floodplain channel 

habitat beginning in the spring and into the early summer may indicate that spawning may 
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primarily occur in mainstem habitats for channel catfish (channel catfish spawn in late-spring 

and into the summer as noted in the species profile). 

Characterization of Movement by Tagged Species 

 Movement categories (large, small, and irregular) are beneficial in describing broad 

characteristics of species behaviors (Table 3-1).  Species that display large movement may make 

long migrations during the year for various reasons such as searching for spawning habitat or as 

part of the normal use of their home range (i.e. foraging).  More than 50% of tagged largemouth 

bass and redear sunfish displayed small movement patterns during the entirety of both field 

seasons.  This indicates that these two species do not make frequent long-distance movement 

during a given year.  Both spotted bass and spotted suckers showed an increase in the percentage 

of individuals displaying small movements from 2006 to 2007.  These two species are generally 

considered more mobile compared to largemouth bass and redear sunfish, and this shift in 

movement patterns between years may be a result of differences in environmental conditions in 

2006 and 2007.  Again, there is no between-year comparison for channel catfish, but greater than 

50% of tagged individuals of this species displayed large movement pattern.  This was the largest 

value compared to other species during the same year and conforms to the understanding that 

this species is highly mobile. 

 The mean of the maximum linear ranges for all individual fish shown in Table 3-2 were 

used to characterize linear movements of each species overall.  These mean values were similar 

for each species between years, such that more mobile species (i.e. spotted sucker and channel 

catfish) generally have a larger range than less mobile species (i.e. redear sunfish).  With the 

exception of spotted bass, all species for which between-year comparisons were possible showed 

an increase in mean individual maximum range from 2006 to 2007, possibly indicating a 

difference in environmental conditions between these years.  The standard deviation of the mean 
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values were included on this table to show that with some species, such as spotted suckers, a 

high degree of variation exists between the ranges of individuals in that species, whereas 

individual spotted bass tend to show less variation by individuals. 

 Proportions of individuals within each species that exhibited migratory versus full year 

habitat resident behavior are summarized in Table 3-3.  For all species in both years there were 

representatives of individuals that remained in either the floodplain channel habitat only or 

mainstem habitat only (residents), as well as individuals that moved between the two habitat 

types (migratory individuals).  Spotted suckers showed the most consistent behavior between 

years, where at least 60% of individuals displayed the migratory behavior.  Redear sunfish, 

largemouth bass, and spotted bass all showed an increase in the percent of individuals displaying 

migratory behavior from 2006 to 2007, indicating that either environmental conditions differed 

in these years or that tagged individuals were representing behaviors of different subpopulations 

of the tagged species in each year.  The mean individual ranges of species partitioned into 

resident and migratory behavior categories emphasize the difference in behaviors of individuals 

within a species based upon habitat use patterns (Table 3-4).  Except for redear sunfish in 2007, 

all species in each year that used floodplain channel habitat only had smaller ranges than 

conspecifics that either used mainstem only or both habitats.  This suggests that some individuals 

of each species are meeting their habitat requirements in either the floodplain channel or 

mainstem river habitats.  Typically, species that are year-long residents of floodplain channel 

habitat are able to meet their day-to-day requirements throughout the year without expending the 

amount of energy required to meet their needs if they were migratory or year-long residents of 

the mainstem. 
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 Home ranges for each species are difficult to compare to available literature because a 

limited number of studies have reported home ranges for species in lotic environments (Vokoun 

2003).  Minns (1995) performed a non-exhaustive literature review of home range studies for 

fishes in lakes and rivers and this summary is used for comparison to results from this study.  

Minns (1995) collected mean home range values for largemouth bass from six studies and 

reported values ranging from 0.92 hectares to 12.6 hectares with mean reported values of 3.44 

hectares (Minns’ values are reported in m2 and converted to hectares for comparison).  This 

mean reported value is similar to home range estimates (95% UD; 2.87 hectares) from this study 

for largemouth bass during 2006 (Table 3-6).  The 95% UD for largemouth bass in 2007 (33.08 

hectares) greatly exceeds any value reported in the comparison paper.  Home range values 

reported by Minns (1995) for Lepomis spp. ranged from 0.0098 to 1.3 hectares with a mean of 

reported values of 0.55 hectares.  All 95% UD calculations in this study for redear sunfish 

exceeded even the largest value reported for Lepomis spp. in the comparison paper.  There were 

no other tagged species in this study that were well represented by fishes in the comparison 

paper.  The 50% UD calculations in this study were much closer to the values collected in the 

literature review by Minns (1995). 

Minns (1995) notes important methodology differences in these studies that may explain 

differences in reported values.  First, earlier lentic studies primarily used mark-recapture 

methods and calculated home ranges by using the average displacement as the radius of the 

home range.  More recent lentic studies usually used telemetry methods for tracking movement 

and calculated home ranges using the minimum convex polygon.  Additionally, for lotic studies, 

the primary method for detecting movement was using mark-recapture and home ranges were 

calculated as the product of the average longitudinal displacement and the average stream width.  
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There are pros and cons to each one of these methods.  For instance, using the mark-recapture 

method for determining movement may work fine in lentic systems and lotic environments that 

are not morphologically complex.  However, methods used to recapture tagged fish (netting, 

electrofishing, etc.) are limited by the effort of workers conducting the study, so that many areas 

of a structurally complex study site may go unchecked, and thus the movements of tagged 

individuals may not be accurately measured.  It would not be feasible to attempt to recapture fish 

in all of the sloughs, tributaries, floodplains, and in the mainstem of the Apalachicola River, 

although many species will use all of these habitats.  Therefore, the use of autonomous receivers 

greatly reduced the effort needed to collect movement data and produced results that are much 

more reliable compared to other potential methods. 

The 50 to 95 ratio reported in Table 3-6 shows the proportion the core home range (50% 

UD) out of the maximum home range throughout the year (95% UD).  The 95% UD accounts for 

most movement during the year including migrations to spawning grounds.  The 50 to 95 ratio 

for redear sunfish and largemouth bass decreased from 2006 to 2007.  This was because there 

was a greater increase in the 95% UD relative to the change in the 50% UD, meaning these two 

species moved greater maximum distances compared to their core areas in 2007 compared to 

2006.  The 50:95 for spotted bass increased from 2006 to 2007.  This resulted from a smaller 

change in the core home range relative to the maximum home range for spotted bass in 2007.  

Spotted suckers showed a fairly consistent 50:95 ratio from 2006 to 2007.  These changes in the 

50:95 ratio may imply that differences in environmental conditions from 2006 to 2007 affected 

different species in unique ways, however it is difficult to separate effects caused by 

environmental conditions from those effects that would be observed by tagging different 

subpopulations (with different behavioral characteristics) of each species in each year.  In the 

67 



 

case of spotted suckers, differences in environmental conditions between the two years may not 

have altered the movement behaviors of individuals of this species. 

Larval Catches and Spawn Timing 

 Two primary pulses of larval Micropterus spp. catches occurred in the floodplain channel 

system in both 2006 and 2007 (Figures 3-15 and 3-18).  In 2006, these peaks occurred in late 

April and late may with initial catches beginning in late March.  This timing coincides with a 

decreased proportion of largemouth bass in mainstem habitat beginning in March 2006 (Figure 

3-10).  In 2007, the two peaks occurred in early April and early May for both Battle Bend and 

River Styx.  Again, this timing matches observed movements showing a decreasing proportion of 

largemouth bass in the mainstem habitat preceding the collection of larval specimens (Figure 3-

12).  There were also two peaks of larval catches of Micropterus spp. in mainstem habitat during 

2006.  The primary peak catch in mainstem habitat preceded peak catches in floodplain channel 

habitat and occurred early to mid-April.  The primary peak catch of larval Micropterus spp. in 

mainstem habitat during 2007 occurred in early May, both in the vicinity of River Styx and in the 

vicinity of Battle Bend, and coincided with the second pulse in floodplain channel catches in that 

year.  For both 2006 and 2007, the proportion of light traps capturing larval Micropterus spp. 

was greater in floodplain channel habitat than in mainstem habitat.  The earlier shift of peak 

larval catches in 2007 compared to 2006 may be a result of differences in the environmental 

conditions between these two years. 

 Peak proportions of larval spotted sucker catches in light traps occurred from early to 

late-April for both years (Figures 3-16 and 3-19).  This spawn timing matches with decreased 

proportion of adult spotted suckers in mainstem habitat during April 2007 (Figure 3-12) as well 

as with peak floodplain channel use shown in Figure 3-6.  It is interesting to note that peak 

proportions of larval spotted sucker catches in River Styx was nearly equal to catches in the 
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mainstem for 2006; however, the peak proportion of light traps capturing spotted suckers in 

River Styx greatly exceeded those in the mainstem for 2007.  This difference in catches in River 

Styx may be a factor of different environmental conditions between years.  Additionally, a 

smaller proportion of larval spotted suckers were captured in light traps in Battle Bend relative to 

those captured in the mainstem.  This may suggest that spotted suckers did not find Battle Bend 

to be suitable spawning habitat.  The sharp decrease in larval spotted sucker catches in early May 

for both years indicates that the spawning season was complete; this trend was clearly 

documented by the increase in mainstem habitat use beginning in May (Figure 3-6). 

 Light traps captured several Lepomis spp. and although differentiating between some 

species was possible (i.e. bluegill sunfish, redbreast sunfish, etc.), other species were difficult to 

distinguish (i.e. redear sunfish and spotted sunfish).  For this reason, all larval Lepomis spp. 

captured in light traps were placed in one category.  During both 2006 and 2007, larval catches 

of Lepomis spp. began in early April and peaked in late-May to early June (Figures 3-17 and 3-

20).  As mentioned in Chapter 3, increased movements of adult redear sunfish into floodplain 

channel habitat began in April 2006 and March 2007.  Limited movements by redear sunfish in 

floodplain channel habitat were detected during peak larval Lepomis spp. catch.  This was 

possibly due to guarding of nest sites after spawning, during which detections of tagged 

individuals of this less mobile species would be limited.  There is a very consistent trend in both 

2006 and 2007, where a greater proportion of light traps captured larval Lepomis spp. in 

floodplain channel habitat versus those capturing larval Lepomis spp. in mainstem habitat.  This 

indicates that a greater proportion of Lepomis spp. use floodplain channel habitat as spawning 

grounds than do Lepomis spp. that use mainstem habitat as spawning grounds. 
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An apparent relationship exists between reported spawning temperatures for each species 

and collection of larvae.  Largemouth bass typically spawn when temperatures are between 14 

°C and 24 °C.  In 2007, this temperature range occurred between early March and early May 

(Figure 4-1) and was congruent with peak catches of Micropterus spp.  Redear sunfish typically 

spawn when water temperatures are near 23 °C.  This temperature was first reached in early 

April 2007 (Figure 4-1) and matched with initial catches of larval Lepomis spp. for the year 

(Figure 3-20).  Other larval specimens collected in light traps matched well with reported 

spawning temperatures as outline in the species profiles.  Detected movements by telemetered 

adults of each of these species into floodplain channel habitat consistently preceded larval 

catches of the same species. Although channel catfish were not captured in light traps, an 

increasing trend of channel catfish movement into mainstem habitat occurred from March 

through June 2007, corresponding to the dates when water temperature reach reported spawning 

temperature for this species (27 °C; late June).  This suggests that although channel catfish may 

use both floodplain channel and mainstem river habitats, spawning may primarily occur in the 

mainstem. 

Summary of the Importance of Floodplain Channel Connectivity 

 Large-river floodplain systems are generally thought to release nutrients into mainstem 

river systems during high flows, providing much of the primary production that supports these 

aquatic ecosystems (Junk et al. 1989).  It is also presumed that may lotic fish species use 

floodplain systems as spawning grounds during high water flow periods and juvenile fish are 

believed to use this habitat as a nursery ground (Shaeffer and Nickum 1986; Copp 1989).  These 

conceptual ideas about the importance of floodplains to large-river ecosystems have made the 

study of these systems a major theme in riverine ecology (Gunderson 1968; Wharton et al. 1982; 

Welcomme 1995; Tockner et al. 1998).  The primary objectives of this study were (1) to 
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determine seasonal movement patterns and habitat use of adult fishes in the floodplain channel 

and mainstem river systems, (2) to examine possible correlations of seasonal habitat use by adult 

fishes with spawning events as inferred from larval fish collections in the floodplain channel and 

mainstem river, and (3) to determine if mainstem and floodplain channel fish populations are 

independent or linked based on results of the first two study objectives. 

 Seasonal movement patterns by adult fishes in the floodplain channel and mainstem river 

habitats indicated that at least part of the population of each studied species migrates between the 

mainstem and floodplain channel habitats.  Generally, during 2007, a greater proportion of each 

species used both habitat types than conspecifics that used only one habitat type.  One exception 

was channel catfish that primarily used mainstem habitat only.  During 2006, there were portions 

of each species that used both habitat types, but with the exception of spotted suckers, these 

proportions were lower than the values for 2007.  Many of the behavioral differences between 

years for each species may be explained by differences in the environmental conditions for those 

years or by differences in the behavior of the tagged subpopulations from each year; this study 

design did not allow for differentiation between these two effects.  In particular, aspects of the 

flow regime (timing, intensity, and duration) are postulated to affect the timing of floodplain 

channel habitat use as well as spawn timing (Poff et al. 1997).  Figure 4-2 shows plots of the 

discharge (cfs) in the Apalachicola River.  Both 2006 and 2007 were dry years compared to the 

36 year average, with 2007 being one of the most severe drought years in recent history for this 

system.  Additionally, distinct differences in the flow patterns between 2006 and 2007 can be 

seen.  In 2006, there were more than five distinct pulses of increased flow lasting from March 

through July.  In 2007, only two strong pulses occurred, one in early March and another in mid-

April.  The proportion of light traps catching larval spotted suckers in River Styx appeared to 
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peak within one week following the second major discharge pulse during the spring for 2006 and 

2007.  The second spring pulse in 2006 was approximately 2-3 weeks earlier than in 2007.  It is 

possible that spotted suckers are using this flow regime pattern as a cue for spawning. 

 It is clear from habitat use, movement, and spawn timing results, that floodplain channel 

and mainstem river habitats do not function as independent systems.  Results from this study 

indicate that at least some proportion of the adults from each species studied used both habitats 

during a given year.  With the exception of channel catfish (none captured in light traps), there is 

also evidence that each of the species was using floodplain channel habitat as spawning grounds.  

There also is evidence that these same species will spawn in mainstem habitat, but in the case of 

Micropterus spp., Lepomis spp., and Minytrema melanops, a greater proportion of larval catches 

occurred in the floodplain channel versus mainstem habitat.  Although adults of these species 

studied may have evolved to use floodplain habitat as spawning grounds and juveniles may use 

this habitat as rearing grounds, this study was not designed to determine if access to floodplain 

habitat is required for these species.  Previous studies have linked floodplain inundation with 

increased yield of fishes in riverine system (Bayley 1991; Agostinho and Zalewski 1995); 

however, results from this study are not able to make such claims.  It was found that, by 

reconnecting historical portions of the Apalachicola River (Battle Bend) at a range of riverine 

flows, these backwater habitats will be used by some species immediately; an important result 

for managers in this system.  Other species, such as spotted suckers, may not immediately utilize 

these backwater habitats for spawning grounds, potentially because of unsuitable habitat 

conditions.  However, maintaining the connection of floodplain habitat to the mainstem river, 

and allowing for the natural interaction of these floodplain channels with the mainstem river may 
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improve the conditions of these backwater habitats.  In the future, species such as spotted suckers 

may find this habitat suitable as a spawning site. 
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is. 

 Figure 4-1.  Plots of discharge in cubic feet per second (cfs) (gray line) and water temperature 
(°C) (black line) during the 2007 field season.  Dates are shown on the x-axis, 
discharge on the primary y-axis, and temperature on the secondary y-ax
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icola River.  Three 
Figure 4-2.  Plots of spawning month (March-July) (x-axis) discharge in cubic feet per second 

(cfs) (y-axis) as recorded at the Blountstown gage on the Apalach
series are shown with the 36 year average values (gray line), the 2006 values 
(dashed), and 2007 values (black). 
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APPENDIX A 
2006 SUMMARY OF TAGGED FISH AND NUMBERS OF FISH USED IN CALCULATIONS 

Table A-1.  Summary from the 2006 field season of tagged fish, tag type, number of fish that were never detected, and numbers of fish 
used to calculate each category.  Individuals showing movements, but possibly remaining in one area were used to 
calculate habitat use.  Individuals showing movements that fit category definitions were used to determine movement 
category.  Individuals meeting the minimum number of detections were used for both LCP and ArcView © home range 
calculations.  When detections were always at the same autonomous receiver, ArcView © was not able to calculate the 
home range. 

Year 1 (2006) Tagged Tag Manufacturer Never Detected 

Number of Fish Used to Determine/Calculate Each Category 

Habitat Use 
Movement 
Category 

LCP Home 
Range 

ArcView © 
Home Range 

Lepomis 
microlophus 20 10 Vemco/ 10 ATS 4 Vemco/ 4 ATS   6 5 1 0 
Micropterus 
salmoides 22 11 Vemco/ 11 ATS 0 Vemco/ 1 ATS 11 9 3 2 
Micropterus 
punctulatus 18 9 Vemco/ 9 ATS 0 Vemco/ 1 ATS   6 7 6 5 
Minytrema 
melanops 20 9 Vemco/ 11 ATS 1 Vemco/ 5 ATS   8 8 2 2 
Ictalurus 
punctatus   0 - - - - - - 
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APPENDIX B 
2007 SUMMARY OF TAGGED FISH AND NUMBERS OF FISH USED IN CALCULATIONS 

Table B-1.  Summary from the 2007 field season of tagged fish, tag type, number of fish that were never detected, and numbers of fish 
used to calculate each category.  Individuals showing movements, but possibly remaining in one area were used to 
calculate habitat use.  Individuals showing movements that fit category definitions were used to determine movement 
category.  Individuals meeting the minimum number of detections were used for both LCP and ArcView © home range 
calculations.  When detections were always at the same autonomous receiver, ArcView © was not able to calculate the 
home range. 

 

Year 2 (2007) Tagged Tag Manufacturer Never Detected 

Number of Fish Used to Determine/Calculate Each Category 

Habitat Use 
Movement 
Category 

LCP Home 
Range 

ArcView © 
Home Range 

Lepomis 
microlophus 30 30 Vemco 7 20 20   7 6 
Micropterus 
salmoides 24 24 Vemco 1 21                      21                      14                     8 
Micropterus 
punctulatus   6 6 Vemco 1   5   5   2 2 
Minytrema 
melanops 30 30 Vemco 5 25                      25                      14                     9 
Ictalurus 
punctatus 30 30 Vemco 6 21 20   7 9 
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