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sult either from a natural property of soil ni- 
trogen or may be caused by denitrification of 
soil nitrates usually caused by improper cul- 
tural methods. 

K. F. ICELLERMAN 

XCIENTIPIC BOOKS 


Water Bepliles of the Pasl and Present. By 
SAMUELWENDELLWILLISTON,professor of 
paleontology in the University of Chicago. 
University of Chicago Press, 1914. Pp. 
vii f 231, with 131 text-figures. 
This interesting volume summarizes in a 

most authoritative manner our Imowledge of 
the reptiles which have become adapted to 
aquatic life, and it also includes a chapter on 
the cIassification of reptiles, a subject upon 
which Profcssor Williston, with his forty years 
of special study, is abundantly fitted to speak. 

I n  his introduction the author speaks ear- 
nestly in the defense of reptiles, which are so 
often of ill repute as cold, gliding, treacherous 
and venomous creatures shunning sunlight 
and always ready to poison. As a matter of 
fact, but few reptiles possess these evil pro- 
pensities, for, aside from the venomous ser-
pents, there are but two poisonous reptiles 
known, and the vast majority are not only 
innocent of all offense toward man, but are 
often useful to him. More than four thousand 
reptiles are living, representing, however, but 
four of the fifteen orders which were formerly 
alive. The terse definition of a reptile as a 
cold-blooded, backboned animal which breathes 
air throughout life is not surely correct, since 
i t  has been believed that certain extinct ones 
may have been warm-blooded. 

While there are very marked distinctions of 
structure between the amphibians and the rep- 
tiles, there can be no doubt that the early 
amphibian ancestors of the modern toads, 
frogs and salamanders were also the ancestors 
of all living and extinct reptiles. This is 
proved by the fact that discoveries of recent 
years have bridged over nearly all the essen- 
tial differences between the two classes so com- 
pletely that many forms can not be classified 
unless one has their nearly complete skeletons. 
I n  the case of some of the oldest amphibia, the 

Stegoceplialians, we know that they were water- 
breathers during part of their lives, because 
distinct impressions of their gills have beeu 
preserved, but we are not so sure that some 
of the more highly developed kinds were not 
air-breathers from the time they left the egg; 
if this be true, our definition of a reptile as 
distinct from an amphibian is rendered still 
less secure. S1Te are quite certain that from 
some of the early extinct reptiles-probably 
the immediate forebears of the great dinosaurs 
-the class of birds arose, while another group 
of primitive reptiles, called the Theriodontia, 
and known chiefly from Africa, gave rise to 
the mammals. 

The classification of reptiles is still a matter 
of much doubt and uncertainty, no two authors 
agreeing on the number of orders or the rank 
of many forms. Many strange and unclassi- 
fiable types which have come to light in North 
America, South Africa and Europe have thrown 
doubt. on all previous classification schemes and 
have weakened our faith in all ahtempts to 
trace out the genealogies of the reptilian orders; 
and classification is merely genealogy. It is 
oiily the paleontologist who is competent t o  ex-
press opinions concerning the larger principles 
of classification of organisms and especially the 
classification of reptiles. The neozoologist, 
ignorant of extinct forms, can only hazard 
guesses and conjectures as to the relationships 
of the larger groups, for he has only the spe- 
cialized or decadent remnants of past faunas 
upon which to base his opinions. 

Williston's scheme of classification differs 
only in  minor details from the more conserva- 
tive of the generally accepted views, and those 
differences are, for the most part, the writer's 
own opinions, to be taken for what they are 
worth. I t  may be said decisively that no classi- 
fication of the reptiles into major groups, into 
superfamilies or subclasses that has so far been 
proposed is worthy of acceptance; there is no 
such subclass as the Diapsida or Synapsida, 
fo r  instance. 

Williston recognizes and briefly diagnoses 
fifteen orders, of which three groups, the Pro- 
ganosauria, Protorosauria and Thalattosauria, 
are provisionally given this rank. 
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The third chapter is an illunlinating dis- 
cussion of the skeleton of reptiles, in wliich 
the principal elenlelits are not only fully de- 
scribed, but i l lustrat~d by the autl~or's d r m -  
ings. 

Thc chapter on the ~Zge of Reptiles coi~tains 
a chart showirig the range in t i ~ n e  of thc 
various reptilian subortlers, beginning with 
the Carboniferous. Each important horizon 
is taken up in turn and the character of the 
sedimentation and loeation of the chief expo- 
sures discussed. This section is illustrated by 
Willision's restorations of various Pernlo-
Carboaifcroes reptiles. 

Al l  this is by way of preparation for the 
main theme of the booli--that of the adapta- 
tion of reptiles to aquatic life--and the fifth 
cliapter discusses the problem in general, with 
the principal stluctural changes which mater- 
living brir~gs ahout, comparing the reptiles in 
their modification r i t l i  otlier important aquat,ic 
types. Tllcn in regular sequence the water- 
inhabit iilg orclcrs are discussccl : the Saurop- 
terygia, L y s l r i o s a u ~ u samong the Anomodontia, 
the Tcllthyosauria in which the summit of 
aquatic adaptation is reached, i!Jetso?nurztx of 
thc Progalloclauria, Pleurosaurzrs of the Pro- 
torosauria, many of the Scp~amaia, especially 
the marine iguana AnzblJJrhynchus of the 
Galapagos Tslandq, and the Agailosaarq and 
Xosasaurs, our knowledge of tlie last named 
beinq largely c3uc to t l ~ e  author'? own re-
sea~ches. 

ilnolhcr chapter treats of tile Thalattosauria 
recently ilescribecl by Dr. 3. C. Merrianr, while 
the Rhynchoccphalia are rcprerentetl by 
Cha~npso iaurus .  Crocodikx-lilie forms are in- 
c3luded under two orders, Parasuc'iria and Croc- 
odilia, G ~ o s a u r u s ,an Upper Juragsic crocodile, 
going to tlie cxtrerne and developing an ich-
thyosaur-like tail for swinlniing. The final 
chapter treats of the Chelonia, the most 
sharply cl i~tin~uishedorder of reptiles and 
the one w11ic.h had the rnost uniformly con-
tinuous and uneve~ctful history from the 
Triaqsic to the prcselit time. 

This book is a thoughtful c~xposition of the 
cntirc su1)jcct from a r l ~ a s ~ e ~  li~nci, and while 
necessarily tecllnical in part, is written in 

such a style as to be eminently readable. It. 
departs from the great majority of popular 
boolrs of '( ancient monsters" because i t  is 
written by one who has a world-wide rrputa- 
Cion as an autl~ority on the subject oC which 
he treats. 

I11 view of the success of the present volu~ne 
and of the preceding "American P e ~ m i a n ,  
P Pr te71~ales," Willisloa's annonnced vol ~rme 
on the crolutioa of the 1.epti1es is anxiously 
await etl. 

RIGI~ ,~RDS.LULL 
PALEUKITTERSITY, 


Febiuary 1, 1915 


F ~ d s c l t r i f lNaz B t r u ~ r  zzcnz s icbz igs frn  Ge-
1 i z ~ 1Csiag gewidnzet. Eclited by R.ERATJNS. 
Stut tgart, E. Schwcizcrictartrche Verlags- 
buclil~antllung, 1!)14. Pp. viii -+668,por-
trait, 32 plates and 4'7 test-figures; Nenes 
<J al~rhuch fiir ACiueralogie, Geologie und 
PalSont;o!ogie, Ecil age Band XXXIX. 

il. ricl~lgdcqcrved and ~noqt filting tribute 
of regard and estecru to a scientist of distin- 
guishetl merit, the recent issue of a supple-
~~ len ta ry  '' n'caes J~thrbueh fdrvolun~e of the 
Jli~lcralogie, Geologie und Paliiontologie," in 
lionor of the scventietlz anniverqary of the 
birth of 1Tern1 C4ellein1ralh Professor Dr. 3f,1x 
Rauer, founder of the dlineralogical Tnrtilute 
bf the University oE 3Iarhurg, enlists the sym- 
patllics of all intercstctl in scientific progress, 
more t~specially in the domain 01mineralogy. 
T h i ~hantlsome octal-o voluine extends to nearly 
600 pages, and is eliibellisl~etl with an c~ccllent 
lil~encscl of Professor Bai~er,as well as with 
32 well-executed plates and 47 tcst-figures 
illuqtratirig the subject-matter of the various 
articles. The dcdicalio~t frorn his friends, co- 
workers ant1 students gives w:mn exprersion 
to their appreciation uf his services in the 
cause of science. 

Of the many valuable papers in this tcsti- 
monial " 'Festsehrilt " we can do little more 
than cite the titles or indicate the sul~ject- 
matter. Professor Alfred Rergeot, of ICdnigs- 
berg, treats of the strnctilrc of the mitllganesc 
dcpobils at AIeggcn-an-der-T,e~mc, and empha- 
sizer their vaInc in a ddermination of the 
geologic~al forunwtion of this region (pp. 1-63) ; 


