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sils, cannot be reliably identified. Species characteristics of the shell
depend on complex differential development of the component parts of
the shell. In their extreme form, these differences are easily seen. In
most cases, these are the characters upon which paleontological work
depends, because large series of specimens from restricted sites are not
available. Thus, from a practical standpoint, identifying fragmentary
fossil specimens using multivariate analysis techniques is often impracti-
cal. Identifications must instead be based on a simple system, without
resorting to the kind of analysis described above. The simplest system
is usually a direct comparison of fossil shell fragments with the bones of
known species.

Certain parts of the shell are quite diagnostic, and, when used in
combination, will serve to identify most reasonably complete adult fossil
specimens. A graphic summary of these general differences (which are
usually best developed in adult males) between species of the genus
Gopherus is provided in Figure 32. In identification of fossils, reference
should also be made to shells of typical adults of all extant species (Figs.
29-32).

A short description of the salient differentiating characteristics of the
shells of most adult specimens of each species follows. The quantitative
parameters of the shells of extant populations of Gopherus are given in
Table 12. Reference should also be made to appropriate figures in the
text. In considering species-correlated characters it is important to re-
iterate that certain secondary sex characters are sometimes confused with
specific characters. Thus, adult males of all species generally have a
more concave plastron, the gular projection is proportionately longer, and
the posterior xiphiplastral projection is thickened and directed more
laterally, with more blunted tips than in adult females.

Qualitative shell characters found to be useful in separating the four
extant species are:

1. Adjacent pleural bones (Figs 29-32) typically are alternately wider
aid narrower in almost all tortoises having high shells. This arrangement
apparently strengthens the dome. As might be expected, it is best de-
veloped in berlandieri, in which the shell is proportionately higher than in
the other species. This character is expressed in the ratio of the measure-
ments: Distal width costal scute 3, Proximal width costal scute 3 (X
ratio: berlandieri =5.65, CV=67.14; agassizi=2.39, CV=94.99; flavo-
marginatus 5.22, CV=28.31; polyphemus=1.78, CV= 30.38).

In berlandieri some pleurals actually fail to reach the peripherals.
This character is most variable in berlandieri (CV=67.14) and agassizi
(CV= 94.99).


