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everits in the hisi,ory of the mammalian 
stoc1is. 

The bulk of tllc hoolr is talrei~ up by a SII~II-

mary of the extinct nrammals; first those 
without the placenta (Eplacentnta), or the 
m:~rsupials, inchiding the dllotheria or nnllti- 
tuberculate~, the African TriZ?jlodor~, Plilo- 
dzcs and Polgina~Loclonof North America, and 
the ~ a r i o n s  types de~cri!:cd by A~ncghino from 
Patagonia. After these conies a discussion 
of the diprotodont marsupials in hnqtralia 
aud South America, while the triconotlonts 
are included with the polyprotodont types. 
Placental n ~ a n ~ l ~ ~ a l s  the PantotJleria c m ~ ~ r a c e  
or tritlxbcrculates and all forms abo~re them. 
of which the insect-eating types or Tnsectivora 
are tlie most primitive; the author also in- 
cludes urider this hcacl the unique Tillodonta, 
Ti7Zotiieriu.m md its rare allies, whose posi- 
tion in the mamnialian scheme is rcry doubt- 
ful. The relationships of the creodonts and 
fissipcde Carnivora are c l e a r l ~  set forth. after 
which Abel ilcscribrs tlie ancient wllalcs. 

The gronp of edentates are discussed under 
two distirict heads, the Xenarthra or "poor-
toothed " mammals of Sou t l~  America, and 
the Komarthra, those of tho Old World, of 
which there are relatively very few. Rodents 
are briefly diearissed, the curious horned 
types, Epigaulus and Ceratoga~tks,of the 
Xiocene of Colorado and Kansas being em-
phasized as the most remarkable. 

Tlle hoofed mainn~als are always the most 
conspieuons and nurnerous forms in ewry 
fossil fauna, and to them the greater part of 
the volume under consideration is devoted. 
Twelve orders art1 recognized, of which the 
first is the " Stanin~ordnl~ngProtungulata," 

embracing all of the forms usually iiiclrtded 
under the order Condylarthra and certain ad- 
ditional families such as the Pantolambdidw, 
here considered as ancestral to the Amblypoda 
instead of being. placed under that order as is 
the usixal custom. The Bnnolitopternidw, 
ancestral to the I'itopterna. are also placed 
here. 

Following the ungulates, the primates are 
discussed, but a very brief section only is 
given l;o fossil man. 

The final chapter of the book is npon the 
rise, dominance and decline of the mammal- 
ian stem. Of particular intersst i.i the au-
thor's discussion of the causes of extinctiou, 
great emphasis bcing laid upon the possibil- 
ity of contagiolrs dise:lrcs haring an estcn-
sirrc ir~flncnce in the extinction of fannas. 

Altogether the hook is a wcll-balanced pro- 
dactiol~ which avoidc: exceaiive technicalities 
hut giver a very good general idea of the more 
e~scntial facts of manimalian anatomy, clawi- 
ficntion and rclationships as discloscd by 
pale011tology. I t  shows, moreover, how ncces- 
eary for systcmntic nrorlr in recent zoology an 
adequate knowlcdgr of extinct animals has 
k)ccoms. An interesting commcnt:iry upon 
the advancement, of paleontologic.al science is 
aflortled by the fact that the great billi< of il-
lustrative rnaterial is drawri from Al~lcricnn 
authorities and b a w l  upan t11c fossjl re-
sources of the New TITor!cl. 

Rre~r4na BTVANNI,IJT>T, 
Yarx Z i h r v r x s ~ ~ ~  

TIXE YEGETATTOY OF TJIE NEDR4SRh SAKD J~IIALS 

Trr~icavcragc traveler regards the prairies 
and plains as rcgjons of extrernc monoiony; 
particularly is this t m c  if his way takes him 
through a region of sand hills. The total in- 
correc3tness of this riew is admirably illlrs-
trated by the publication of Professor Pool's 
researches in thc Nebraska sand hil1s.l From 
an earlier and scroi-popular prrseritation by 
the same atltl~or \re had learned to  know 
sometliing of the fascination and scientific 
interest of these dynanric landscapes, and nom 
we have his dctailcd res1xlts.2 

The Nebraslra sand-hill country covers an 
area of about 18,000 squaTe miles, that is, 
nearIy a fourth of tlic area of tlre state. There 
are similar but smaller ereas of sand hills in 
Icansas, Coloraclo and thc Daliotas. The soil 

1"A Stndp of thc Vegetation of the Sand-
hills of Nebraska," Raymond J. Pool. Jfinn. 
not, stud., III., 4 :  189-312, PIS. 15, figs. 16, 
map 11,1914. 

2 "Glimpses of the Great hnerican Desert, 
Raymond J. Pool. Pop. Sci. Uon., 80: 209-35, 
figs. 17, 3912. 



is composed of dune sand, probably derived 
from the Loup Fork (Tertiary) beds. These 
llills sceln to have been formed largely at  some 
previous epoch and to have become stabilized 
and occupied by vegetation. Through the in- 
fluence of man, mostly on account of prairie 
fires and overgrazing, many of these ancient 
dunes have become rejuvenated to the detri- 
ment of those responsible for it. 

After giving the results of his careful meas- 
urements of wind, rainfall, evaporation, tem- 
perature and other ecological factors, Professor 
Pool takes up in detail the" vegetation of the 
region. I t  is a p1casul.e to note the author's 
caution in using the word "formation." He  
rightly believes in using this term only for 
large units, referring the "formations" of 
many authors to associations. The character- 
istic upland formation is the prairie-grass 
formation, which is contrasted sharply with 
the short-grass formation of the plains, the 
two embracing most of the great clirnatic 
grasslands between our eastern forests and the 
mountains. These two areat forinations have 
similar physiognomy, but diirercnt component 
species; the limiting factors are the available 
water and competition, and not temperature, 
as supposed by Merriam. The chief associa- 
tion is the bunch-grass association, dominated 
especially by Andropogon scoparius; this is 
thc vegetation that prevailed generally before 
the advent of the white man, and is regarded 
as the temporary climax of the region. The 
vegetation of this association is open, the 
grasses occurring in  tufts or bunches, but i t  is 
supposed that ultimately some closed prairie- 
grass association will prevail. There is evi- 
dence of this in the spear grass association 
(dominated by Stipa comata and Koeleria 
crisfata), and farther west in the grama-
bulfalo grass association (dominated by Boute-
lozia and Bulbilis). 

Doubtless the most interesting features of 
the sand hills are the blow-outs. These are 
retrogressive features and are due, as noted 
above, especially t~ prairie fires and over-
grazing. At first through the death of the 
plants there are small patches of bare sand. 
Later the sand is scooped out by the wind, 

forming conical or crateriform depressions, 
lrnown as blow-outs. As the sand is scooped 
out, more sand falls in from the sides, so that 
the blow-out is increased in circumference, as 
well as in depth. Extreme cases are recorded 
where the depth may be as much as 100 
feet and the circumference 600 feet. When 
wind erosion becomes checked, vegetation 
again gets a foothold, the chief pioneers being 
Redfielclia ftexuosa, Psoralea lanceolata and 
C'alamovilfa longif olia. After a time these 
pioneers are followed by the 11unch-grass asso- 
ciation; after this vegetational changes are 
much less rapid. One of the chief features 
of interest in the woodland formations along 
the streams is the overlap of the deciduous 
eastern forest and the yellow pine (Pinus 
ponderosa scopulorum) forest of the west. Tlle 
Io~vland formations are much like those else- 
where, as to both content and succession, 
except that a rneadow type represents the 
temporary climax; probably one of the more 
eastcrn of the prairie grass associations repre- 
sents a more ultimate condition. 

Professor Pool is to be congratulated on his 
thorough and sane treatment of his problem. 
His contribution is solid and satisfying, and 
is a pleasant contrast to the many ephemeral 
disquisitions which even yet masquerade too 
frequently under the name of ecology. 

1%.C. COWLES 

THE EFFECTS OF SMALL REPEATED INTRA\PERITO-


NEAL INJECTIONS OF WITTE'S PEPTONE 


SOLUTIONS IK GUINEA- PIGS^ 


TIIE experiments reported in this prelimi- 
nary paper form a group in a series which has 
been planned to determine the organic effects 
of parenteral introduction of certain substances 
which may be produced within the tissues of 
an organism, or which may be absorbed from 
the gastro-intestinal tract. The fact  that 
Longcope2 has reported that parenteral diges- 

1 From the laboratories of the Cincinnati Gen- 
eral Hospital and the department of pathology of 
the University of Cincinnati. 

Longcope, Jour. Ned., 1933 ( l a ) ,  678. 


