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three digits of the pes are nearly ~~niform in size, and there nro no rudi- 
ments of digita n m  I and Y. One of the beat known species is Iltano- 
Ihm'z~m (Brmfopa) robu~ts~nh (fig. loo), betweon four and fivo metres in 
length and nboctt two-and-a-l~rrlf metrov high. Ita dorltrrl formula is 
i. 2, c. 1, 11111. 11, 111. 3 ---- 
i. l , ~ .  1,prn..1,1o.3' Tho yo~lorio I I ~ I I I ~  Or~ontofhorium IILLN 1~011 ~ ~ Y C I I  to 
those forms with two inoisom above and below, with the upper cnnine close 
to the b t  promolar, and with this premolnr lost in the mnndible. Various 
mnmins ocotrr i r l  the Lowor ALioceno, not only of Dakota, but also of 
Nobrakn, FVyonring, Colorrrdo, ar~il the region of the Cypress IIills, District 
of Assiniboin, Cnnnda. 

Palaeosyops, from tho Lower nnd bliddlo (Wind River ntrd Bridgor) 
Ewcno of the United Sta* docs not bear nrly horn-liko prorninenem on 
the skull, and itg premolm nm all simpler than the molnm (fig. 189). 
The facial regiorl is aometvhnt ruoro elor~gnted thnn in TilanotAerthm; the 
frontal bearrr rr largo poutort~itnl process; nntl tllo ptrrietnl region rises into 
n mgittnl crovt. Tho ccrebvctl Irornin~~lreroa of the brnin nro nleo provcd to 
lrnvo becu less convoluted thnrr in ~anotha 'um. Tho dceloton i n  almost 
compleletely krrown, and mrrch rorernbles that of the latter genry though it 
is of more slender proportions The typicnl species Paleoayopr pdudomra, 
from the Bridgor Eocene of Wyoming, is an nrrimal about two metres in 
length and ono metre in height. 

The rhinoceroses, or family Rhinocerotidse, begin to  be  
recognizable towards the  close of the Eocene, both in Europe 
and North America : and the RIiocone genera in both countries 
differ very little in thcir skeleton frorri the surviving rhinoce- 
roses of tho Old Worltl tit tho present day. A t  first they uro 
entirely hor~~less ,  ancl some of them rotain u ruditrientary 
fourth digil (no'. v) on the manus. The incisors and canines 
are also u more persistent feature in the earlier than in t h e  
later forms, and the  premolars are sometimes simpler than the  
~nolars. Irr North America a normal horn does not appear t o  
have ever bcen acquired, and the race disappeared before the 
close of the Pliocene w-ithout attaining a much higher degree 
of specialization than that  exhibited by the  Miocone Acwa- 
ti~erium of Europe. I n  the Old World, however, the p d u a l  
developmerit of the horn can be clearly traced ; the ancestry of 
the surviving rhinoceroses of Asia and Africa is revealed to a 
considerable extent by  fossils both from Europe and Asia; and 
one northern rhinoceros (Elamnotherium), discovered in the  
Pleistocene deposits of Sibcria and sonlo parts of European 

Russia, is specialized not only in the development of a great 
horn, bu t  in the  deepened (hypodont) prismatic f o m  of 
i ts  grinding teeth. 

The crowns of tho ~nolars :ind promolars ill rill the 
rhinoceroses uro sorricu~htrt, deeper thrill those of the other 
perissodactyls already noticed; but, except in tho aberrant 
Elasmotheri~l~n just mentioned, the hollows between the ridges 
are not fillctl with cement. The hintlerrnost ttppor rnolar is 
reduccd Lo a triangular form by tho pnrtial ntro1)lly of its 
posterior ridge ; while the hindernlost lower molar consists 
of never more than two crc?sconts, like those in front of it. The 

Soaond l{igltt Ilpper hfoltar of Rhirrncrros, tnnoll ruducatl. s . ~ . ,  uroclrul: I I ~ . ,  

pnmotylo; cr., nntioroolltlt ; ET'., cristn; nte., metnoono; prr., lllrrnconr. 
(From Oaboro, after Do Illninville.) 

upper lnolars (fig. 191), except in some of the earliest forms, 
are more or less complicated by the growth forwards of a 
promitienco 01: " crochct " (am.) Goni tho posterior ritlgo, and 
by nnothor s i~ni lar  prominence (" crist:r " or "combing plate," 
CV) growing from the outer wall into the median valley; and 
these two points sonietitnes meet. A third prorniuence or 
"anticrochet," (cr.) also ~ o n ~ e t i m e s  projects backwards from the 
anterior ridge t o  meet the others. Therc is always n diastema 
in front of the premolars; while the cilnines and incisors are 
very variable in  development, sometimes even nbsent. The 

orbital cavity is never separated by bone from the temporal 
fossn. There are always threc functional digits on each foot. 
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Hyracodon. The parietal region of the skull in this, as in the other 
primitive rhinoccroscs, is raised into n aharp sugithl crest : tlro freely 
projecting nasal bones are slender and smooth. The complete aeriev of 4.1 
teeth is present, rrnd tho premolnm reser~rble tho tnolars, while the cnnit~us 
t ~ r c  I I I I ~ ~ O ~ I I I  wit11 t l ~ u  inci~orfl: I I I I ~  thrro i~ IL short tlinnt~~rt~tt i t 1  b(~t , l~ jnws 
between lllc p r c ~ u o l m  trnd the cnnino. The nlolnrs do not exhibit t l ~ o  
"crochet" and *.crista." The skeleton denotcq a slightly-built m i m d ,  
with longer l i n ~ l ~ s  ntld n longer neck t l ~ n n  nro cl~aractoriat,ic of the t r l~o  
rhinocerc~seq. Uotlr fect arc dcfinitcly ljroved to hnvo been triclnct~l. 
The gcnus IXCIIM in the Lower bIiocol~o (White River Fornlntiotl) of 
Xebrwkn and Color~lo,  r~nd thc ty,~l)ict~I sl)ecies, IjyTacodon i~ebruucenria, 
I I I L ~  a skull nbout 0.25 m. in length. Sonru rt~olar teeth froul nn orrrly Tertiary 
Iq'ormatiot~ in Siebenbtirgc~11, Ilul~gtrty, hrrve also been rofanztd to tltis 
gonus. 

Fro. 1!E? 

Ace~nthcrirrnr (dplrelqn) n~egcr(odur; dull and manaiblo, one-aixth nnt, rtize.- 
U. DIioccno (Loup Fork Form&an) ; Colamdo. (After Cop.)  

Acerathoriurn (8g. 192). Tho oarliwt remains nplinrcntly of rlrit~o- 
coroses found in Europe (detached teeth and limb-bones from the Upper 
Eoceue or perhaps Lower hliocene Phosphor~tes of Quercy, France) are too 
fragme11tnl.y for discussion ; but the & m n e  trnd Pliucene romnius are more 
satisfactory, and a hornievrr rhiuocema, dcerutAen.ccm, with n rudimctltary 
fourth too (no. v) ou the fore foot cnn be clearly ~rcognized. The @tt$ 
crcst of t l ~ c  skull is not acute, but always more or lcsa flattend, ntld the 
n m l  bones are small, freelr projecting. The premaxillnry region is 
slender and elongated. The dcuhl  f o m u l t ~  of the tuore typical spocles is  

i . l , c . O , p m . 4 , m . 3  -- . -- The upper inciaors nre large chisel-shaped teetll 
i. 1 ,c .  1, pnl.3.nl. 3 '  
cblongated nt~tero-posteriorly : wl~ile the lower inriiors tire poiuted and 
clirnirlutiro bet~rccn the p i r  of large procutnbent canines which nieet the 
tll,r,or incisors. Tllo rll,l,ur tnol~rrrt nrt. ncrrrcely co~nl~licatctl with crcsts , . . - 
r r~~l l  croohotn. Digit no. V on t l ~ o  Innnrls is rel~~vmrcl~tctl 11ot 0111)' 11y iln 
n~etncarpal but also bp two phnlnnges; but i t  is conrl~.mitircly u~nnll aud 
nrr~ut have been altnost fi~t~ctionleas. Thc finest rornnius ( ~ f  Aeeratheriuvt 
hithcrto discovcrc.d am tllose from the hliddle hlioccrro of Pnnsr~n and 
other French locelitics, ~ ~ n d  fro111 the Lower Pliocc~~e of Eppclaho~to, EIcqsn 
r)nrt~lstirtlt. Thorc nro also tmcoa of tllc gcnns in the Lower Plioccne of 
Pikermi (areece), the island of Satuos. 1Itrrnghn (I'crsis), the Siwnlik Hills 
(India), nnd in Cllinn; rrr~d clutncl~ad teotll l~nve l a e l ~  identified in the Red 
Crw of SuRblk. The typictll nlleciev is AcerutAarisra iticiaiourrt, with n 
skull about half a metre in length, best knowll fiotn Epl>elsheim. Nearly 
co~l~pleto skeletons of very similar rhinoceroses ntn kuonn both from the 
Lotver hl~occnt~ (\Yl~it,e Ilivcr l:~)rn~cLtiol~) and the U11por filioceno (Loll]) 
Fork Surim) of' North Bn~er ia t ;  nnd notrlc of these (e.g. ;lphelopr) are 
clonrly dt~stitute of a fo~lrth dlgit In the rnnnns. 

Diceratherium. 0110 H I I I : L ~ ~  Atne~.i(.ttt~ rlti~rncoros clo?~cIy I . C B C I ~ ~ ) ~ ~ I I ~  

.-lceruthe~-iu~~t, exhibits n slight c~ l r~nc l~co  on euch n:miI h u e ,  ru, if the 
rrnimal had b c c ~ ~  proridcui with n pair ctf cnllositiev (scarcely true rhino- 
cerotine Lunlu)  laced ~ i d c  1'5. side. Tlre nlt;tt.ly con~ltletc skeleton of 
Dicerdlrcrivm c~rrnatu~~r, with four digitr 111 the ~unt~u-,  is known from the 
Nidclle JIiocenc (John Day Fornmtion) of Oregull. I n  the Lo\ver J11oce11c 
,)l' Franco and Ucrlnttny tllerc ~ct!llt to be traces of n nearly similibr suilnnl 
(the Rhi~~oceroa minuftrs of Cuvier). 

Rhinoceros (fig. Ill:!). Typicnl rhinoceroncn with a well-~lovoloped 
horn dnte bnclc in Enrol,o IM frv n.y t,l~o 3litltlle b1ioc~:nc of Franco 
(ItAinoccroa sanbctnietrais) ; and finu skulle of a silnilnr forrn hnve b e n  fount1 
111 ttrc Lower I'liocenn of El~l~olnhei~u, IIcs-70 Uarru~tcitlt (INiir~ocw~~s 
adtleiernmcheri). The horns, of' course, nrc uever prcnerrcd nt~(lcr tha 
ordinary circuplstnnces of fosuilizntion ; but the bone is always ro~lghened 
where thoy nre attached, nnd so their original prcsence or nbseucc can be 
dctertninod. I t  appears Dou thin criterion thnt the Bliocone speoicq jnst 
u~entiollod p o w d  two horns, one behind the other; and as they am 
lilcowiso ul~nrnotcri;red by tho prusorwo of oue y ~ i r  of incisors above and 
h low and n.ell-developed proct~mbent lower cnrtinw, they may be placecl 
iu the aame group (sub-genus CeralwAiaur) as the existing R. nrmdrmaia 
of Sumntra, Borneo, and cehiin parts of the ncljoining Asiatic co~ttinent. 
One-horned r h i n o c e ~ o w  nre unknown among fosriila, except in thc Indian 
region of which they are rlom characteristic (R. rcnicornir nnd R. sondui- 
c7iu). R. sivalelais nnd R. palmiwdicua from tbc Lower Plioctine of the 
Siwnlik Hills. seem to be their ancestors. The two-homed rhinocerosa 
in which the front teeth are quite rudimentary or mnt ing  (sub-geuw 



dtelodw) hnd rr very wide distrib~ttion in tho Pliocotlo nlul Pleistocerle 
periods, though they are now oxcluvively confin~d to Africn (R. biconzw 
and R. simzu). They seem to appear first in tho Lower Pliocone of 
Pikermi, Orecco (R. poclygnathua), and become common pvcr the greater 
part of xouthcnl Europe in tho Upper Pliocene (R. afrtrmu)-thc lnttor 
rnnging as fiir north as tho Forext Ucd of Cronler, Norfolk. The Uppor 
Pliocerlo species hore horns so largo tllnt the septurrl botmeen tho nnres 
began to owiQ for thoir support; nttd tho snmo o~sifiwtion ie to be 
noticoli ill tlta ~lctltlor-nosed /L [ y l o r / i i ~ ~ w  or hol~citachun (lig. 193) fron~ 
tho early Pleistoceno of the Tllnrneu Valley and  part^ of the adjoining 

Nlti~roccn)~ l~~~torhi~tttu ; ukull nnd mi~~l~liblo, ono-eiyhUt nnt. uize.-PIoialooe~~~; 
Ilford, Eenor. (After W. Dsvieu.) 

continent. The ossificstion of the nasal septuru, however, attained itu 
mximum development in the great W** or Tichorhine Rhinocerov 
(R. alctiquitafi8), which is found in the lbgfiah car= and river-deposib, 
ill tho old rivor..cioposita a t  the bottom d the pretrorrt North Sea, culd 
rnugod trltrut~g1to~tt 11orther11 I ' : u w ~  n11d Ania, wandurillg ovon witllitl 
tho Arctic Cirelo. hlurumifiod rmunilur diaoovered in tho frozen eart l~ of 
northern Siberia prove this animnl to hnvc been thickly clothed with hair 
and wool; nud ita huge horns me preserved in the same deposits. 

Elasmotherium. This is m nLerrnnt rhinocerus, which ranged over 
Sihria m d  pnrt of south Europea~l Rttssia in the Ploistocene period. 
The nasal bonos trre slender, but tlto ~ t m l  soptum is ousified, and there is 
an enormous bony promincnce on tho frontal region abovo thc cye, which 
I I I ~ L ~ ~  havo borno n roltltively lnrgo horn. The naaal rogio11 may perhaps 
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hnvo also cnrried a minnto horn. The front teeth are eomplotcly nbsent, 
uric1 the two anterior premolars havo aleo diuappcared. The ren~nilling 

teeth (pm. 3. 4, m. 1-3) nre deepened (hypsodont) nlld prie~nntio in shape, 
likc those of a horso ; the valleys botwecn the ridges are completely filled 
with cotlletlt; nnd the ridges tho~n~elves nm elaborakly crimpotl. The 
kuo~vn limb-bonw nm quite rhinocorotic in t yp .  Tho only knowtl 

species, E. sibiricuni, lias n skull at  lmxt n metre in lougth. 

T h e  t r u e  l~orscs,  or Equidso ill tho rnost restriclctl ~ e ~ l s o  of 
t h e  term,  appeiu  f w t  in t h e  Upper  Bliocelle of NorLll Atrierica 
and  in the Lower Pliocene of Europe. They are  all agde 
animals with one large functional d ig i t  or1 each foot, nnd n pair  
of lateral  digits, which itre sornotirnes cornplete tliough srnnll, 
sotnetimes niere splint-like rurl i~nents.  T h e  incisors tire chisel- 

shaped, with t h c  :rpex folded in to  n longitt~(linnl p i t ;  the 
canines arc d i n i i ~ ~ ~ l t i v e ;  and  t h e  grinding teeth a r e  deepened 

(hypsodont), t h e  valleys nI\\.nys tilled with t h e  cement, and 
the  two ridges (homologous with those of Pnlsotllerbdie, etc.) 
counected by n cros-crest .  T h e  p~ernolars  2-4 rcsetnble the 
niolnrs, a n d  t h e  fore~nost  prernolrlr is rudimentary or absent. 
The orbit  is conlplctely surrounclcd by bone. 

I'rolohippu# sujr~~tcllw ; pnlntnl a~poct  of nkull, one-third ])at. flizo.-U. Nioccno 
(Loup Pork' Pornmtion) ; Color~lo. (After Cope.) 

Protohippns (fig. 182, 194). In the early Americnn p u s ,  Proto- 
hippus or Xerydipptu, from tho Upper Xiocene (Loup Fork Series) of 
Kobraskn and Colornds, the teeth of the adult rcnrollle thovo of 

I 
n generalized Eguun, only they nre sonlewhat less hypodont ; but the 
milk-molars ara c~rriously similar to thoso of dnchideriul~i. Thc smdl 

lnteral digits nrc cornplete, but the ulua ~ ~ n d  fibula i~ro nlrondy imperfect. 

l m. 22 




