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size extent of surface, and mode of union, of its component bones 
These. In their turn, are correlated with the articulation of the 
lower jam. and with the amount of iuriace presented by the as- 
cending ramus; with the neighboring fosbw, crests, and processes; 
with the dental series; and necessarilj with the muscies ron-
cerneil ~n mastication, varied as l t~ey are in their action. 

The jogal arch, as it exists In the or,ler of the C(rmavorn, offers 
perhaps the moqt instructive exampie of the various points to be 
considered in its morphology. Take Lhe cranium of the figer as 
a type of the cats (Felidcz). In this, the arch, compo5ed ot three 
bones, -the squamosal, malar, and maxilla.-presents an extraor- 
dinary, horizontalcurvature, thereby vastly increafiir~g its tsx[tanse, 
giving great width to the temporal fossa, and consequently allow- 
ing a corresponding development of the ternporal t~iuscle, nshich, 
taking its origin from the largely expanded surface of the parietal, 
and frorn the occipito-sagittal crest, passes forwards and down- 
wards, to be inserted into the high, wide, oblique, coronoid pro- 
cess of the mandible. 

The increase in length of the arch, clue to the great horizontal 
curvature, is also seconded by the advanced position of the orbit 
upon the skull, and to its lieigl~t above the level of the articulation 
of the maudible. 

The verticalcnrvat~~re of the a,rch, witti the convexity above anti 
the concavity below, denotes increased power of resistance to the 
strain proJuced by the muscular fibres of the masseter, tvl~ich, 
springing from the uuder side of the arch, are carried obliclueiy 
backward and downrvard to be inserted into the deeply groovetl 
ascending ramus. The action of the pterygoids, whicll id sirnilar 
to that of the nlasseter, is also relatively powerful. The iihles 
rising from the pterygoid fosim arid plates are inserted into the 
inside of the angular portion of the lower jaw, an(! into the neck 
of' the condyle. The suture by wliich the jugal process of the 
squamosal and the malar are joined extends veryobliquely through 
a greater portion of tlle arch; this obliquity 7rnparting 111uch 
strengih to the iiorlp structare, ancl giving force to assist the press- 
ure up\varJ. 

The convex snrEace of the transverse condyle of the mandible. 
seceii-etl into the deeply grooved gienoid cavity, forms the hinge- 
like a~tic~ilntion fitted for the vertical action of the jaw, and 
which is necessary for the prehension, tearing, and division of the 
flesh b: tneans of the characteristic incisors, canines, and molars. 

In the order of the Etlcntata, the cranium of the great ant eater 
(Xptneophngus jubatcc) exhibits a jugal arch rvhiclt is the extreme 
opposite of that which has been thus partially described. In the 
ant-eakr the arch is very incon~plete, consisting of a short stylil'orn~ 
process given off by a very rudimentary jugal, and of an extremely 
small, tuberous, zygoa~atic process frotn the squamosal. no union 
being formed between the two. There is no post-orbital process 
of the frontal, and indeed no separation between the orbiial and 
.temporal fossa. Under these circumstances, the rnuscular de- 
velopmr>nt coilcerned in the preparation of tile food is very feeble. 
corielated as it is with the entire absence of teeth, and any neces- 
s i t j  for mastication. 

Between these two extreme nlodifications there are many inter- 
medinte forms of the jugal arch. In soine of the Ilockiltia, al- 
khough the arch is relatively weak, as shown by the dovvnmard 
convexity in its verticai curvature, the masseter has other 11oints 
of fixed insertion, hy 7.xI1ich means the masticatory porers are 
fully sustained. Xoreorer, the antero-posterior forin of cond.vle 
is receivetl into an undefined fossa situated upon tlie side of [lie 
cranial wall, whereby a corresponding amount of dental energy is 
imparietl, suited lo the habits of ti:e rotlrnt. Cope and Ryder 
hare attributed tlie pecnliarities of the dental sjstern in this c;rder 
t o  the mechanical co,,secluenc.es of an increase in  the leilgtli of tlie 
incisors, cvt~ich increa-e is due to tlisir cont in~~eduse. By a 
similar ; r~Jcess of reassrting it niay be shown tha t  the imperfect 
condition o! i l ~ e  arc11 in son~e of the other orders is correlated with 
an entire a1;scnce of tlle teeth, wit11 a feeble muscular enetgy, and 
a loss ot ~ ~ ~ a s i ~ c a t i o n ,  311 being the result of cont;nuous cl~susc. 

In short, it may I)? stld ill g t n e ~ a l  that the great detelopmeiit 
of tlle arch ia i!tpcndent upon modifications which are strictly 
due to use, while its me,lkenel an4 imperfect condition is equally 
the  result of r~lotiifications mt1ic11 ar? ilue to tlieuke. 

There seems as get no evidence afforded by p tleontological re- 
search to s11oiv that the jugal arch has undergone any special 
changes since ttis clays of the Ci.eodoi,tn the ancestors of the cats. 
We may therefore conclude that the ph\logi~ni.~is of the Ca~.~~ivora, 
a t  least, remains es~entially the szme, so far as thiq portio~l of the 
skull is concerned. D. D. SLADE. 

Cambridge, Mass., Dec. 5. 

BOOK-REVIE WS. 

A Revision of the South A??terica~z Nematognuthi or Cat-Fishes. 
By CARL H. EIGEXI)IANX,l?h.D., and ROSA SMTHEIOENMANN. 
San Francisco, Val. Acad. 8ci. 8 O .  $3. 

THIS extensive work will be highly ~ ~ e l c o m e dby ichthy-
ologists. It  is based on s e ~ c r a l  thousand specimens from the 
Museum of Comparative Zoiilogy at Cambridge, &lass. The ma. 
terial \\-as collected chiefly durinf; the Thayer Expellitioi~. Besides 
that, numerous other collections wert: studied; for instance, that 
of Senhor Honorario, made in Gopaz, that made by his Majepty 
Dom Pedro I1 il l  130Qrande do Sul, and that made in Lake Titi- 
caca by Professor Alexander Agawiz and Mr. S. Garinan. 

In all, 101 genera and 467 species are en~~nreratec-I. Fn11 de- 
scriptions of rnost of the species in the Museum of Comparative 
Zo6logj are given. The s,Tr:ongmy is trcntecl in full. and tlie bib- 
liograph~ is given at the end of tlle voluare. Jn illis we ehould 
like to atld Dr. i:. B Bruehl's " Osteologisches aus den1 Fariser 
Pflanzenjiarteri " (Wien, 1856). containing descriptions and figures 
of the osteology of Aspredo, Loricariu, and Hyposton~a. 

Besides tlie irltles of species aud genera, a geogl.aphical index 
is addecl, and a map with especial reference to the localities where 
collectioi~s have been made. Both \?ill be of great help to the 
student. 

The cliff'erent forms are referred to eight families, seven of 
mllich are confined to tropical America. The reintionship of 
families and subfamilies is expressed by a r~hylogenetic diagram. 

The nearly cosmol~olitan family Silzcrickcr? (it is only absent in 
Australia) reachfs its greatest, developinent in Soul11 America, 
where it is represented by six subfamilies. The Bz~~zocepl~ulidce 
are found in the whole course of the Bmazon and in Gniana. 
The Dip107)zystidcr? are represented by a single genus and species 
from Chili, the Diplonzystes papillos?~s, Cuv. The family Hy-
pophthalmidcr?, with the genera Uypop7~t7~al?nzcs and Helogenes, 
is confined to the northern Amazon and Chiana. The Pygitliidce 
contain eleven genera, and are founcl in morlntain.streau~s of 
Chili and the Argentine Republic. The Argiide, the anatonly of 
aliich needs furlher study, lrave only three genera. They are 
ollaracterisLic of Lhe Andes of Peru, Ecuador, and Colombia. 
The Loricuviidce, with twenty-four genera, occur east from the 
Argentine Republic to Central America, west in Ec11ador and Co- 
lombia. The seven genera ot' the Callichthyidce extend f r o ~ n  La 
Plata to Rio Orinoco, and in the Amazon as far as Nauta. 

The authors rriay be coiigratnlated on this worlr, whicii will be 
of the greatest value to the student of fishes. Thanks are due to 
hhe California Academy of Sciences for publishj~lg this work. T t  
forms Volume I, of a new series of publications, called " Occa-
sional Papers of tlie C'al~i'nnia Acaclen~y of Sciences." 

1'tlE PUBLISHERS. 

+.PROX Babel to Comparative Ph~loiogy" is the tit.le of a 


chapter in Dr. Artdre~v D. J\"frite's '' \?'aria~e of Science," which 

mill open the January i'opzilur Science dIont7~1g. It  gives the 

origin of the legend in regard to the> great t ~ ~ e r  
an& tlieconfusion 
of longues, and also traces tlle early Iiistory of the b-lief that 
Hebreiv was the only language spoken by God and men liefore 
Babel mas undertaken. Tlie second article in the great series on 

The Development of A inerican Incl~~stries since Columbus " will 

also appear in that number. The syeci?! toi~ic is '61ron Mills and 

Puclclling-Furr~aces," boilig a part of the general subject of iron 

and steel, which is being treaied by Mr. William F. Durfee. Like 

the opening paper, it is copiously illustrated, and tnrlcll more 

readable lhan the title would indicate. Professor Huxleg has at- 

tacked the idea tirat tlir people wl~o spokeAry:jn mete one Cl~stillct 

race. ilis disc~lssion of this point tvill I.e printed in the FJopu7ar 



