
pilation of Mid- to Late Paleozoic biogeogra- 
phy is provided by Bennan, Sumida, and Lom- B 0 0 ~  REVIEWS bard Given the close proximity of Late Pa- 
leozoic landmasses, the apparent cosmopoli- 
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tan or near cosmopolitan distribution of many 
taxa is not unexpected. However, the authors 
themselves ooint out that the ~auc i tv  of fossil 
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Until recently, there has been no concerted 
effort to evaluate and synthesize the myriad of 
paleontological and neontological data bear- 
ing on the origin of the amniote egg, or 
indeed, of the Amniotes-the group compris- 
ing the reptiles, birds, and mammals-them- 
selves. This volume at- 
tempts to fill the void. 

The earliest tetra- 
pods, the crocodile-like 
labyrinthodont amphib- 
ians, probably evolved 
from large, "fleshy- 
finned" (crossoptery- 
pian) bonv fish durine 

Laurin and Reisz's use of cladogralns is also 
instrumental in their rejection of Carroll's 
widely accepted hypothesis that early am- 
niotes were small and oviparous. However, 
the earliest known ancestors of alnniotes 
were, in fact, small (-100-mm-snout-to-vent 
length), and the fossil record of early a~nniotes 
clearly documents progressive size increase. 

Carroll's model of protoamniotes is ac- 
cepted in later chapters in this vol~une by 
Packard and Seymour and by Stewart. In the 
course of comprehensive reviews of a variety 
of amphibian/amniote developmental fea- 

deposlts dating from this perioi poses a severe 
limitation to more detailed conclusions about 
factors facilitating and limiting distribution of 
virtually all Late Paleozoic taxa. 

Graham, Aguilar, Dudley, and Gans re- 
view evidence that, compared to today's at- 
mosphere, the Late Paleozoic Era atmo- 
sphere contained higher concentrations of 
oxygen but lower levels of carbon dioxide. 
Unfortunately, the authors fall prey to the 
common misconception that higher levels of 
atmospheric oxygen content somehow signi- 
f y  that Paleozoic vertebrates maintained 
higher levels of activity than would be pos- 
sible today. This is unfounded: at the current 
"lo~v" levels of atmospheric oxygen, all ex- 

tant tetrapods maintain fully 
saturated levels of arterial 
oxyhemoglobin, and even 
significant increases in aerial 
oxygen content \vould have 
little effect 011 blood oxygen 
carrying capacity. 

The book also includes 
several chaoters on earlv tet- " ,  

the mid-fa1eozoic e r a  Reconstruction of Eocspforhiovs liiticeps, a Late Paleozoic arnnofe Length, about 30 rapod locO1'otioll~ herbivory) 
about 375 to 400 millioll centimeters. [From Sum~da's paper in Amniote Origins: after Heaton and Re~sz, 19801 and trophic aPParatLls. Unfor- 
years ago. Thereafter, tunately, it lacks a concluding 
one of the most impor- synthesis or overview, and the 
tant e~~olutionary rubicons in the radiation of tures, these authors point out that the early reader is left with little, if any, direction for 
terrestrial vertebrates was the development of development of a small, shelled egg deposit- resolution of the conflicting hypotheses set 
the amniotic egg. With its protective shell ed on land would have been necessary to forth in the text. Nevertheless, Amniote OTi- 
and extensive extraembryonic membranes, facilitate diff~~sion of oxygen to the develop- gins provides a useful, if uneven, foundation 
the amniotic egg greatly facilitated reproduc- ing embryo as well as to provide mechanical for future biologically oriented investigations 
tion in non-aqueous environments and effec- support. Additionally, Stewart points out of the origin of amniotes. 
tively opened vast regions of both mes- that recent embryological studies conclude John A. Ruben 
ic and xeric terrestrial environments to verte- that the probable excretory function of the Department of Zoology, 
brate colonization. primitive allantois, an extraembryonic mem- Oregon State L'nicersity , 

A t  the volume's outset, Laurin and Reisz brane synapomorphous for amniotes, is also Corcallis, OR 97331 , USA 
present a novel cladistic analysis in which consistent with ovipary in protoamniotes. 
lepospondyl amphibians (including a vari- Several chapters deal, at least indirectly, 
ety of mostly salamander-like Paleozoic with alterations in the skin that probably 
for~ns, as well as living salamanders and accompanied the development of complete 
frogs) are interpreted as being much more terrestrialism in amniotes. In an especially 
closely related to the earliest alnniotes than informative chapter, Frolich reviews osmoreg- Nerve Cells with Names 
assumed previously. However, many of 
Laurin and Reisz's most significant nodes 
lack solid objective support (see R. L. Car- 
roll, Bull, Mus. Hist, Nut. Pa~is 46me s&., 
17 ,  389-445 [1995]). In addition, many of 
the character transformations used to sup- 
port lepospondyl-amniote affinity were ei- 
ther frequently achieved in other clades, 
were subject to common reversal, or are 
anatomically improbable (for example, a 
major reduction in number of presacral ver- 
tebrae and re-elaboration of the proatlas in 
three separate lineages). 

- 
ulatory and mechanical properties of tetrapod 
skin. Interestingly, he concludes that the ma- 
jor adaptive feature of amniote skin was re- 
duction of the dermis and elaboration of a 
low-mass epidermis, largely for resistance to 
mechanical abrasion rather than for water- 
proofing. Curiously, in another chapter Mar- 
tin and Nagy suggest that epidernlal water- 
proofing and an extensive dermal armor for 
resistance to mechanical abrasion were major 
attributes of the skin in early amniotes. 

Two chapters are devoted to physical as- 
pects of the Paleozoic world. A caref~11 com- 
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The devastation of native crops by locust 
plagues was a major probleln in the gover- 
nance of the British Empire, and the Anti- 
Locust Research Center was established in 
Britain to make these animals available for 
study to control their spread. The diverse 
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