
THE CROCODILE OF MARANSART 
(DOLLOSUCHUS DIXON! [OWEN]) 

INTRODUCTION AND HISTORlCAL 

ln n f hi ini.porLant monograph , and under the heading « Gaviali 
ni », l rof or Q, n (1 50 p. 46) de cribed a n v pccie of Ga ial founded 

n Lv fragment~ of the mandible of different indi idual , a late c rvical or dor al 
rtebra, and a femur, all of ' hich had been collected h a di tingui hed ama

L ur geologi t, Fred ricJ Di on from the Bracl le ham B d (Middle Eocen ) at 
Brackl ham, u ex . Dr . Dixon died in 1849 and hi oll tion v a purcha ed 
b th Tru tee of the Briti h ~Iu eum in 1850. 

ub quentl , in a contribuLion to Dixon' « Geolog of Su ex » (1850a 
p . 20 ) i ued in De ember 1 50, a year afLer that author' deaLh, Owen briefl 
r d again appeared in th econd 

p . 253) . in that dat onl ~ L d kker 
of them, and h pro i i nall. ref err d them to 

addi li na l ha e en di co ered in England, and 
no' ha v hi h ha r main -d thu in urel 
per h d in Lhe g nu 

In B lgiun1 ho\ v r, in 1915, a i ' r v a mad - v hich nable a oni.
pl l .' aminaLi n of th p - i to be mad , f r in that ar, unfavourable 
lh u o·h it might app ar for pal a ntological r r h in that ountr , an almo t 

mpl te k 1 L n of a ro odile ' a di v r d in a quarr at Maran art. A "' 
Lhi i on of Lhe mo t imp rlan t pala ontoloo-i al di n in B lg ium for 

ear a f w r marl n rnino· th cir um tan may be p rmi ible. 
it of thi int r tino· di r i in th pr in of Brabant, ab ut 25 kilo-

fr ni. Bru 1 and n t far from th field of Waterloo . Thero kin v hich 
p im n wa 

Eo en , ag . Th 
found i. a hard al areou and ton of Bru ellian, i. e . Middle 

ton i nov quarri d for pa in a ton but in the pa t it v a 



4 VV. E. WI T01 . - THE CROCODILE OF lVI HAN R1 

much used for building and uch important edifices a the magnificent Hotel
de-Ville in Bru el and the church of Saint Gudule w r built of thi mat rial. 
The 'andstone contain ,, ater-rolled pebble of Silurian age . Th d po it, and 
the Bru ellian tage g nerall , are characterized by the pre enc of th littoral 
turtle Lytolorna cmnpel'i, and Triony x bnixelliensis .Winkler ha al o be n foun l 
(vVinkler 1869, p . 350) . Th crocodile keleton ' a found in a o iation itlt 
thr e fi he , Odontaspis rnacrota Pristis latharni and _ 1y li.obati triatu , l i h 
are quite common in th Brussellian; and with four in llu a, nam 1 Ca idaria 
nodosa, Tellina lyelli, Divariceila p. ? and the rare 0 trea el.egan Th 1 t 
nam d hell i actuall pre er d in th crocodil ' 1 ft orbit. 

Thu de pite trona- marine r pre en lation in th d po it ,. al I-

den e of fluviatile lif .. 
Clin1ati all , both in B lgium and bn ·land, th id n h that the 

:Middle Eocene (Bracklesham and Bru llian ) ' a ' arrn -r than at th nt 
tjme. 

Thi~ Belgian cc Crocodile de Di on » ' a r n1 I t Ll R 1 f 
Natural Hi tor in Bru . 1 and wa tran form d v ith 
beautifully prepared keleton b tv o of the 1u un1 rt 
J . f n chaert and lVL .Jean de Kl ermaeker . ll thi 
1926 and 1927 under the supervi ion of th lat Loui 
cimen on exhibition in th latter ar, '110' rote th 
intend d to l cribe the pecim n. Unfortunat 1 
in1p ible for thi great palaeontologi t to und rtak 

Profe or Dollo left no note beyond th e hibi ion lab 1 and f r eral 
ear the p im .n ,~ a th refor e hibit -d but r main d un xamin d and und -
crib ed . 

It i therefore, v ith aver de -1 en e of aratitud that I r r m th nl , 
to Dr . V. an tra 1 n, Dir ctor of the Mu um, for th pp rtu it f • nn i-
n ing and d ribing thi excellent pecimen an hon ur v hi l ha I 
gr atl incr a ed b ending th pecimen tom in n I n lhr 11 o·h 
channel . I am ther f re al o greatl in t L lli .' 11 l . ' lh B 1 ·ian 
Amba ador in London, Baron E . d C rti r f r hi r at kind-
ne and p r onal inter t . It i ind an n t 
national courte to lend a uniqu im n, rved, for tud 
in a foreign mu eum. 

E amination alr ady h w that there can be no doubt that h p 1m n 
.de cribed and figur d by Q, n a the type of Gavialis dixoni an b r ferr d to 
a kel ton lik that fr m :Maran art . Furth r whil it i lear that th p c1e 
i di tinct th n w keleton how that the pe ie ann t be r tain d in th 
genu Gaviali but mu . t be ref rred to a diff r nt family of th r odilia and t 
a new o· nu in that . 

the Briti h Mu eum pecim n are o fragmentary , and a Owen' d rip
tion of them i quite adequate, there i no need to r capitulat hi observati n 
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here, and we may th refore confin e oursel e to the de cription and di cu sion of 
the Belgian f orni. . 

A ha been stated, Dollo I ft no manu cript, but in Lhe label he drafted for 
the exhibition ea e, which include plaster ea t of the Brackle. ham bone , it i · 
recognized that the nevv k leton require a n w generic n ame and Dollo had 
actuall ugge ted th name Europaeosuchus. Thi name has, of cour e, no 

alidit and i ome 'V h at umbrou . It i not, therefore, propo d to e tabli h it 
h re but to u e a more appropriate name, whi h Dollo co uld not have u ed, and 
which bear the memorv of that g ifted and charmin o· palaeontologi t. 

ORDER LORICATA 

S UB-ORD ER EUSUCHIA 

F IILY TOMISTOMIDAE 

Genus DOLLOSUCHUS nov. 

DIAGNOSIS. 

kull Iona and coni.parati el. broad, facial con tour omparativel flat. 
Na al and pr maxillae in on tact, the former almo t r aching the hinder border 
of the external nare .. . Internal nare placed a far back a. po .. ible, m all and 
circular. Palatal acuiti long and ubtriangular . Orbit ''rith a marginal 
ridge and ant ro-int rnal depre ion · lightl larger than the uprateinporal 
fo ae . Maxillae with interd ntal fo ae for the mandibular teeth. 

GE OTYPE . - Complet kull and mandible, ertehrae, portion of houlder 
an I i air H limb bon ute , etc . Regist r d number 17 48, Mu e.e 

1 1 'J fj B ru el . 

H R TZ J iddl -Eoc n (Bru ellian), Maran art, Brabant, 
B Ja ium . 

Th r i n p hus ni ( ' en) . 
Syn . : Gaviali dixoni wen, 1 50. 

Gariali (?) dixoni Owen, Lydekker, 18 

Europaeo uchu dixoni ( wen), Dollo, MS. 192 
Eosuchu dixoni wen, Kuhn, 1936. 

forth nu. 

F THE PE rn · b mandibular frao·ment an ant rior dor
r a and th right f -mu1. R o·i t red numb r 26125-6 , 26128-9 . Geol. 

um (Natural Hi tor ) London . 

H RIZ D L LlTY. - Niiddl Eo en - (Brackl ~ hani. Bed ) Brackl ham 
u Eno-land. 
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DESCRIPTION. 

In de cribing the pc in1en, quite apart from th li cu i n of th r lati n-
hip bctw en the d iff ercnt genera, it will be of alu t compar it with u h 

oth r n1 n1bcr of thi fan1ily a ar - ' ell kno" n and ha been ad quat 1 ] r1 -
bed. '"' o far the mo .. t fully de crib d and fio·ur d fo il 
co au.rus anicu. 'I roed. on fron1 the Danian of outh rn 
1924) and thi account ha b en laro· 1 u -d. F r th r n t form a 
and norn1al kull of Torni torna sch lege li ha b n a aHabl - . 

The ~ y t n1ati re lation hip b b n th an l th r n1 m r f th f amil 
with Dollosiichiis ar di u d later. 

n: -LL. - The ] ull ha th f rn1 fan 1 no·al cl lriano-1' t.h g-r al' . t wi lb 
beino· that b twcen the outer ancl p l -ri r a gl · f lh un lrnl. -j uo·nl . Tl 
ranial parl of th 1 ull i con1parati 1 br a l l \ f 1· I hi. I. ' I f r 

and the profile i lon~6tndinally con a e l b n Lh fr L 
len1poral f n tra an l th w Hing b hind th ning 
The concaYitY and th heio-ht of th l l1 ll ar not o mark ~ a in T 1 i. l <i. 

The lateral maro-in.:: of th __ kull ar , on av _ ternall. . Th ral 
proportions ~ how that th . kull i 1 elono·al d than in om r lat d f rm . In 
Th oraco auru and I-Tol p f r xampl , th ratio f m xin1um l no·th t br adt.h 
in the .... kull L a'" 3 : 1 in Tornist01na and Eo u hu th am ral.i i 2.5 : 1, and 
in Ga ialo uchu and thL pr nt ~ kull th rati i 2.3 : 1. Thi r lali h rt
n of the .... kull coupled \Yith the tr nath of th ranial r ion i uo·a . ti of a 
j uvenil ondition in the . pecimen ·being de rib d, and thi point ' ill be d alL 
with later. 

Th variou el ment in the 1 ull and th utur b h 11 lh 1 nrc v '''. 
' "11 di played and lea n room for cl ubt in cl i ing Lh ir r lnlion : hit : . 
There ha be n n con1pr .. ion or di tortion an l l f lh l c I It r 11ain in 1 ,r
f t condition . The a iti of th 11111 ar fillC' l "ilh a 't 1 11 u I T • -br \: n 
malrix 'hi hit ha not be n po ibl r't1 \t' n 11 Ill: anl allh u ·h l.h 
inner el m nt~ cannot ther for , b ·an in cl i I i: p .. ibl l ] . n full r the 
upper urface of the sl ull th palatal 111 fa an] th o ipital r ai n. 

Superior Surface (Pl. I , fig. I). 

PARIET . L. - Th parietal are firmly fu cl to f rm a mall n h 
1 one who e hind r rcl r mark the po Leri r limit. f th I ull 
abo Th po t rior border, whi h i th v id t part of th b n a ur . 
53 mn1. a r ancl i light! con po t riorl and on a up n rl Tl . 
utur on ith r id with the quamo al ar . hort and ituat i mid 

hind r b rd r of th . uprat mporal f . a t the utural , ] al ral ., tr iti 
th ant r -po teri r diam ter of th b n i nl 7 mm . Fro th utur th 
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lateral border of th bone run inward and forward forming th inner margin 
of the . uprat mporal fo ae . Between the margin and the hinder bord r the 
urf ace i pitted, thougl much le o than in Tomistonia, Thoracosaurus or 

Eosuchus. In the hind r half of the bone ther ar two large pit and one or 
two maller on but their effect, together ' ith the conca it of the bone here, 
i to 1 a the inner margin of th upratemporal fo a a thin ele ated rim 
which ar almo tin contact at the clo est appro imation of th fo ae . The 1 a. t 
breadth of th pari tal at thi point i onl. 5.5 mm., v hi h i r mu h 1 
than i u ual in th oth r genera of thi famil . nt riorly to thi the lat ral 
border of th parietal di ero· f rward an l utvvard until th . T m t the po t
frontal at th inn r third of th front r aro·in f th uprat mporal fo a . 
Th uture b b nth pari tal nd th fr tal i in the form of a very wide A 
with wid an an a-le that it i n r] traight lin and j almo t a far forward 

131'1 

Th 

f th upratemporal fo a . The anterior part of the 
than i u ual and i al. 11 a up riorly . 

' 1 f th ant rior maro-in i 38 mm. and the length of th 
1 in th id-lin i 44 mm: It mo t trikino· featur .._ quite unlik tho 

f T mi tom.a Thoracosaurus or Eosuchus ar the conca it . of th bone, with 
th f rmati n of two thin and hio-h lat ral border to the upratemporal fo a 
and the xtrem lendern of th bon in it mid-lenoth. 

SQ A~rosAL . - The quamo al , formino- th po tero-external margin of the 
upratemporal fo . a , ar al o mall and 1 nd r bone , but a.re mor hea il 

pitt d than the parietal and ha e th urf ac lightly con ex, giving a omewhat 
round d ff ect to the hind r orner of the cranial table. Th . ar prolong d 

n id rablv b hind a h nding in a lon o· and narro-'v rid o· runninO' backward 
tward upon th e occipital and the quadrate . Th hind r and inn r part 
b with th pari tal form th po t rior bord r of th upratemporal 

f .. a tl1 1 t r 1 n l f rw r part of th bon with th po t-frontal, form 
Lh u Tl "\vith the p t-frontal i r , clearl marked 

r er u rf - a u t half v a/ alono· the outer margin of th 
up rat mporal fo a ut. n lrall j L ntinu forward until it r ache the 

tran v r. proc f th p t-fr t 1. r j tl l bon ha an out tanning pecu-
liarit ,, hi h m rit d ._ ripti n. Th r t t i th of the bone at the po terior 
b rd r f th kull i 3 mm. on th l ft i a lio-htl. 1 ' on the rio·ht 
, quan10 al. Th , tr n1 1 no-th fron1 th p t-fr nt 1 . utur to the exoccipital 
·utur i 66 mm. In · .n r I hap the q11amo al r imilar to but more 
·lend r tl an, tho f Eo u h u and Tomi to ma and hav th po tero-external 
ridg - m r lat -rall dir t d th n in Thora o auru s anicus a fio·ured h: 
Tr d on . 

P T-FRO T L . - In ontra t to th t o bon pr iou I de cribed, th 
po t-frontal ar comparativ I ~ Iara· and tout ha ing a tually a great r propor
tion of thi r o·ion than th po t-frontal of an adult Tornistonia chlegeli though 
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it i appar ntl not quite so prominent as in Thoraco auru scanicus . 1he hape 
of the bone i , of cour1:; -, dependent upon the ize and hap of the up rat m
poral fo a of which · it con titute the antero-external bord "r . Th br adth of 
the bone in thi pe in1en at the hind r quamo al, nd i 14 n1m . an l at it ~ 

junction with the frontal th width along the u I ure i 25 mm. Th total 1 n°th 
i. 41 mn1 . Th quamo al nd is it narrowest part. The ntral urfa f th' 
bone i produc d into a short and tout proce on the ant ro- xl rnal i whi h 
me t a ome-what imilar but dor al outgrovvth of th jugal t form 1h t
orbital bar whi h separate the orbit and th lal -ral t mporal fo a. Th p . t
frontal' har in the po t-orbital bar i QT at r than that f th j uo-al and tl 
'vhole proce i. tout, and hort r and thi l -r than that of th r nt a lt 
Tonii torna chlegeli u ed for ompari. n. 

The po1:;t-frontal portion of th p . I-orbital bar, m ur l n th 1 
urface, i 1 .5 mm. long. 

FROl'iTAL. -Th frontal i diamond- hap d, it. OT al 
being ju t b hind th orbital n1aro·in. 
i ju t exclud d from th anterior border · of th uprat mp .Jun -
lion of th pari tal and po t-frontal . Thr ntral part i. n 
ha in g the xternal harder " -hi h forn1 th r it 
ele ated . The . urface of th bone at th narro' e t part bchv - nth or it and 
the whole of it ant rior to thi part i mooth but th main p rti n f th ur
f a e i de pJ~ pitted, the pit b ing on the a rag about 4 x 3 mm. Th frontal 
I the mo t ornament d bone in the ' hole kull. 

The urface i n1ore con ave and the margin ar mor 
li in g Tonii tom.a ut the. margin are not o on a 
genu or in Thoraco. auru . 

1 va l d han in th 
xt rnall, a in that 

The anterior blade f th frontal i not rapidl ntra t l in r a "llh b11! 

din1ini he quite o-radually from the front bord r of th r iL 111 Iii ii l I in 
thre lo ·l L- appr ximated pr no·. which ar int rcnlal '1 I ' L" ' n . i1 i]ar r -
ce e on the na~al into ·which the blad p n lral f' r 1 1 littl Ii lan Th 
1 ngth of the pr rbital p rti n i OT at r Ihm thnl i11 T n · t n1a } legeli but 
le than that in Th ra nsaurus scani u . 

The principal imen_ion~ ar : 

Grea est breadth 
Grea e~ len b... . . . . .. 
Least in rorbital breadth 
:U:. o inlerna.sal portion 

a pm; rior nasal limit ... 

61 mm. 
92mm. 
24mm. 
20 mrn. 
12mm. 

PREFRo .-TAL- - The prefrontal. ar · all, Ion ·at d, tri nrrul r 
Each r rn1. the anterior b«i1Jr of the medial order f th orbit. Fr m th 
exte d.: forward.~ a."il a thin ~eJ ·e hchn~t.m 1 c na:al and th la hr mal. 

n . 
r -· it 
Th 
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appear to be mll h maller Lhan tho e of Thora osaurus scani us o full de cri
bed b Troed on, although it hould be pointed out the are de cribed b hirn 
a the la hrymal . Th po terior half of ea h pr frontal i culptured with a 
fe,. irr gular pit . The maximun1 length of the right prefrontal i 70 mm., and 
the gr · ate t v idt.h i. 13 mm.; the 1 ft prefrontal i onl 64 mm .. long and ha a 
ma imum v iclth of 12 mm. 

L CIIHYMAL . - The lachr mal ar much t ut r b n than the pr frontal 
but like th m the have a . culptur d : urf a e. Th , form th anterior maro·in 
of the orbit and, to · ther ' ith th ju o·al , th t rnal orbital border. Th 
latter fact i int re Ling b au , ' her a th maro'in farmed b th j uo·al i 
alwa el vat d into a r t thi . ri] o· 11 uall flatt n out on th inor ant ri r 
part Lh la hry al. 11 Dollosuchus, ho' e er, although th · 
ulural b n i clearl ob -r able, th - la hr mal 

ul anterior and inn r part of the orbit i 
fJutl 'hat pr i not the condition on the kull f 

n L T rni t n a h legeli that I ha e been abl to examine, and it i al o 
1mlil th t f Eosuchu ·, -,vhere the flatten d orbital portion of th lachr mal can 
b 1 arl di tingui hed . nteriorl th la hr rmal retain approximatel r the 
an1 ' idth for about b a-third of it length and thereafter narro\ rapidly to 

a point. Thi i ome' hat lik the condition in Thoracosaurus . The ma i
mum lenoth of th lachrymal i 79 mm. and the gr ate t width, that at the orbi
tal marain, i 24 mm. 

J GAL . - Th jugal are long tout, and prominent bone ' hich form mo f 

of the out r border of th orbit and the anterior and out r margin .of the lat ral 
ral f a b ide uppl ino· the ba of the po t-orbital bar which, on each 
li th rbit from the lower t mporal fo a. Anterior! , the are in 

it l LI ., la hr" mal and. the maxilla and po teriorl the meet the 
r L -jugal.. 1 a h j ugal i mparativ_ l long and narrovv and i pitted 

quit tronglc l Lh u r ar rhital . urface of the anterior half . I olated, 
th - bone oul b n t un]i] a h Th orbital margin, a ha been men-
tion d i rai d a a rid o· i · I ) n at th po t-orbital bar to a mooth 
r und cl b rd r. Th j ugal f rm nl th fr L half f th border of th lower 
t mp r 1 f a an th upp r urfa th n Taduallc v\ entrall in con-
ta t' ith Lh quadrato-j u aal until it m.c t th rain f th bon aln10 t 
at th hind rn1 t ano·l of th kull. Th juo·al-qua lr t -j ucral utur i almo t 
a traight lin ; th ju o·al-maxill r utur i Ion.a· and aentl llndulating. The 

tr m I ngth of th b n i 161 mm ., and th ma_ im111n ,. idth i 27 mm. 

DH T -.T L. - The qua rato-jugal i a "\i\r- d · - hap d bon hich li 
nth juo·al an th , quadrat . It inner urfa e form the hind r margin 

of th lat -ral 1 n1p ral f a an th out r urfa f rn th hind r and out r
n1 t angl I th kull . nt riorl th bon i alm t of it ma imum br adth, 
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fl at and rn an1 nt " nly Y'ry f - I. - '' ith fa int p iltin °· . Th - utur with th 
juo·al i l n g an :::;lrai_·ht, · ut t h" sutnr with th qu adr a l i m eand rin ·. Th 

r ad ::;t part f th ut a thir l f th ' l n g· th fr nl th hind r nd. 
P ~t ri rl: th " n' 1 "' in s ~• ut an r und and nd '"' in a p int 
The ' Yi l t l art r lh' ... - ull i~ a 'r s~ th t ~- hin l r n l 
Tn thi: 'P einu'n llw1 , i ... n lr1 "(' f th :3har n 
int th I· 1 "rll k1upornl fo: a h i 'h i~ usually r n1in nt in r 
l ' ' en, :nuon~ f'o: __ ii.-, on ._' -ulL of Ton ii, f nm , Th ra o aunz and Eo ll 

'<. 

Th l' \ elop llt"nl 0¥' Un"' .... -pednlt"n h·• ... - r fu lly a mpli h th a t il i 
i iITi ull 1o ht>lit"\'ll" U1:talt it.. illlh. "llf't" on b 1 h , j :- i du I r n1 1 in pr p ra ti n. 

be nliiu inuu11 l(("111~ttJn of lln• 1m ir•l -ju~al i n1n1. Th T t t br adlh 
i nuu,, ituui Une bn .. ~11.t-RUn al lJ1e '\Dl ri r 1 l i~ 1- 1 11. Th ntr I a p t. 
of lhe bonl" - i -tiJI t"lnreloped in tunlrh . an I ann t l r , allh 11 l Lh r i · 
n rea-on lo -u.:pecl h:td iU \il\rit" ' lllllt'h fr Ill th n 1.·1 Hll. 

n '"> t in 
'a} ]i 

rilateral , 

n: " ay r l 1arl ul I a r r 
c ur~e, 

lat in g Y ntrally. Th 
Yagane f th ~ utur 
cay . an d run f orwar 
t al. Th hind r d o- i 

~ 

ndyl separ at d y a 
but th diff r n in dir 
promin nt app aran 
upp r urfa c, lh inn r 

Y ,rlappin · 
~n1 th .. n l 

and inward t e 111 

r und d and c n Lt 
h allo" d pr .- i 11 . Th 
t i n of th ir dor -Y ntral 

Th a_- Lh 

a t n arly 45°. The upp r and inn r urfa 
inn r c n dyl hear a n1ark d trian o·ular . ~ 

an o-] th m all op nin.o· for the anal f t ~ nniu . n 
ion i en but i n t Yery mark l an lh 1 t ar f ul . 
an ~ open in a of th anal. Thi int i f m int 
Eo uchu, forn1ula t d by 11 n tain th phra , « 

dratu m p ur l iph n mandi uJ air 'n rm . » 

(P lat I , fi o- . 5) publi h d h r f r th fjr t t im 

Ventrall .r th qu drat h a a m ooth urfa 
moderatel pr min nt a1 

ndylar pr r 

n-
1p1-

u lar 
111 lZ 

m r · 
al. lh 

u I •r 

r I. th 
at l n r 

r 

f 

f th t 

har a t r . 

in thi a 
f t h 

fr m th r arti ular pr . n r id -
n 

n lr 1 
urf a fr n in er mark th l n o-itudi all 

The maximum t' a th f th a1 ticular nd i 
Depth of the inner articular c n yl . . . 

nd I t r ll <r. 

33mm. 
i 9mm. 
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L. - Th na aL arc lo 1 uniLe l thaL it i quite impo ible to di tin-
o-ui h anv median line di idin o· them. Th - po terior, frontal, margin ha 
alr ad be n de, ribed and it n d nl be add -d that th na als extend forv ard , 
niain Lainino· Ira Li ally the ·am ' id Lh unLil th r a h the hinder do·e of the 
pr n1axilla ' her th b gin to ontrac.t . The anl rior nd c n i t , therefor . 

f' u \ V do· , b lw ,n t.h prcma illae, thaL ontinu almo t to the back of th 
' l rn al nar , for lhc la l lefinil tra e of it i a f w millimetre. from th narial 
borcl r in a . hall w groove b L' c n the pr maxilla Thi xt reme 1 n ath of th 
na. al and I heir clo appro imaLi n to Lh nar ar uffici nt to diff r ntiat 
thi~ o·enu fr m c er Lh r m mb r f the famil o far figur .cl. 

I· IG. 1. - ection through rnaxil la and na al . at. ize. 

The urfa e ha ' a few 1 ngitudinal furro-w and ome hallo' pit but i 
no' -her h a il mark d. Longitudinall r th na al are concave, th maximum 

n a it m ea, uring 10 mm .. in a length of 250 mm., v hich indicate the nature 
f lh r fil . Lateran. the na al are o-entl rounded and not flattened a in 

l '1 ' I' ' l ,,. f 1 1 ma, or e_ amp e. 

Maximum ] 'll Lh 
Maximu wi Lh 
Width at hind i- n f x. 
Length of portion b tw n mx. 
Di tan of anterior end from xL rnal nar s 

259 mm. 
22mm. 
i6mm. 
6mm. 

mm. 

' ILLAE. - Th maxilla ar th larg L b n Lh · upper urfa and 
th' ar , b ing mar ·inal among t th m t trono-1 orn m n t d in thi pe i-

n1 n. On a ount f th mparati width of th na al th ma illae do not 
attain th ir u ' ual promin n th upp r urfa e. n fr m th id the 
ar hi -fl r -mar1 abl pr m1nen of Lh - al -oli. The prema illar 

rti n n a h id b h n th na al and t e maJ' illa i long and d nticulate 
' ith th r ult that th inn r b rd r f th maxilla ar arch d wh n n from 
th id : p t ri rl , th r - i th 1 ng and a nding jugal and lachr mal • 
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uture th n th more or le traight na~ al b rd r an 1 an l.criorl. th 1 ng and 
d ndino· prema illar utur 

An intere tin ,o· f aturc of th upper uurfa i ' that al th jun ti n f th -
1na,xillar, lachrymal and na al ulur and al o a liltl n1 r lat r Uy an po t -
ri rly th r i a to th cmb dded in th nlaxilla . Th l th ar appar ntl r r -
odilian and are th rc._ult f a bite fron1 a n1all in iYi ual. In 

' h re the bon ha. b n pun lured th re i ' a 1 an r und hol with ut any 
t i . Th inJury would not be eriou .. alth ucrh ii n1ight b t n1p r ril 
painful. 

On th palatal a. p t, th n1a.· illary-pr rr axillar: :utur I ' w ll- fin 
and h r th longitudinal m -dian divi ion i Y r: I arly inark I (Fig. 2b) . Th 
bone i laterally con v ~, parti ularl r in th p t ri r half an a h l alf iu Yir-
tually di ided ao·ain int lono·itudinal hal y i O"hf ri ~ . nn tin o- th 
al eoli, ind ed th la, t nin al oli ar d .finit ly u t ff fr m lh i l rti n 
of the maxilla by a' ell-defin d rido·c ev ral millim lr . lti ·h. Th nlv' ]j are 

' . 
cir ular exc pt for a f ' at th hind r nd v hi h ar l i r Lh n l r n . TJ 
al olar n1aro'in ar el vat -d x pt in th 1n t po t ri r thir f L1 a l 
tandoutprorn in ntl. onth - ideofth 1naxilla v ith de pd pr i n 

then1 that are in e ral in tan further d . p n -d by f a f 1 th mandi ular 
teeth. The e int rdental fo ae ar not o num rou a in Tonii ton ut th y 
do e. i t. The,r ar ab nt in Eosu hus and ha not be n n in Thora o
saurus. There' ::lre fifteen al eoli on ach ma ' illa and altoo- th r · t n ma il-
lary teeth are pr er ed but the teeth will b d alt ' ith ]at r. Thr f th 
alveoli rath r more clo ely et than the other ar ituat d und r th rbit. 
another indi ation that I.he indi idual repr . nted wa n t ver\ ao- d. 

The neurova. ular f oramina at the al oli are comparativ 1 r lar 
with tho of Tomi tonia J ut are not n arl o prominent a tho f E 

The e ' trem length of the ma. illa along the bord r f th j v i 2 i l r • 

The width of each maxilla at the mo"t po t rior part f th ' nlntin - n.· ilJnr.' 
uture i 36 mm. The width aero th e lull at th fr l I l ] f th al L l 

vacuitie i 79 mm. 

PRE r ILL (Fig. 2 a b) . - Th r i, n iffi ull. r in di tino-ui hin the lin 
of contact betv n the pr ma, illa . Ea h b n i hap d m what liL an 
anvil, ha ing a long wedo· - ha d pr r b hind thru t betw .n th na al n 
the maxilla, and a om v hat nond ript portion in front mark d b r pr -
minent alv oli on the . t rnal bord r and x a at d f r th , t rnal nar n 
th inn r ide. In fr nt of th narial opening the b n f rv rd an 
downward in a 1 ' -lik proc which b ar on tooth. Th upp r urfac i 
con ex laterall .r an Ion o-itudinall" , and i m d rat 1 ulptur Th t rnal 
nar ar omparativ l" larg and p ar- hap , b ing id r in fr nt than 
The palatal a p t (Fig . 2) how thal th main urfa e of th b n i 

• the four al oli, ea h with it bon r margin produ d w 11 abo th 
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FIG. . - Premaxillary region. a, upper urfa e. b, palatal urfa . 
. pproximat ly nat. iz . 

RT f 3 

... 
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urfac Th nd al lu th . 
that it ontra ti 
n1axillar a 

·Maxin um 1 .nO'th of pr ma. illa tu p r urfa ) ... 
iaximUln 1 n th f r ma.::~ina (palatal urfa ) 

Width (b t ;,_ n 4th t th and n1a.:: ~illary utur ) 
MaYin un1 :\ · dtl1 (at • n t th) 
Minin1un "i th (at ant ri · n ) . . . ... . . . . .. 

Palatal Surface Pl. I fig. 3). 

PALA 1 E. - Th . ah.ttin nr ~m 1b, 
po t riorl an l lat ·all .... - ~: "ntl. · r oun •- d. 
n1 dian b rder f th alatal 
th ant rior fifth 
traio·ht nd alm t th 

form ' 
rat th ir hin er nd . 
of appearan but · th 
broader vYith mor 
Eosuchu an Thora 
tin ' hi hi 

1 nun. 
110 mm. 
- 111111. 

Illill. 

111111. 

r nt. 

thi la.ta.I urlace jn.._t in ad ance of the 
1 intn- - d tban iu the ull ~ of other ~nera .._ 

xan ine. 

l\1aximun1 1 crtb . .. . . . .. . . .. 
Breadth at pt JTC'T id utu1-e 

readth at mi a.lo " pala .ffen 
Breadth at ant ri r end of palatal 

PTERY n i luu 1 001up .. 
Torniston a l Uu~ of ~ llfl(('Hu 11a 

e rt nt Thora attl'll anlCU .... ' • 

. uture \ ith th alatin .._ an r l'lll , ' ); jlJ1 the lntn p:ail;ailiue ,, llie Jb1.iinn<dl ~>rrd<C' . 

of th palatal fen ~ tra . ! h I·1t ral rde ... nre pnrlly o . rt~ p :by tt.lbi . u. 
palatin but r 'i · l ·1 ~trai~bt and U1ic oo . _ Th~ ittm~ir ~Jr.nDedl.imiO.) 1r-

der ar rai · t a Ii_ i rid~ here U1~ h\10 p1tecy!!!<D>iid."' m 1L TJini."· ri .!!!!e 

run ~ for littl ro r than half the Jeno-Ut for -po.teriorly Hlih~Jr , 1tn ltJlne oomjp)illlll'~'D: 

tiv lv mall p t ri i· nai ~ 'l "hic l too ha e a (ll j · lfll.:atll"Willl_ Thee m·Hiai<t"l'e @H' HJlme 
pter goi fon -ard an littl ou .rd of llie n · i <dl<eJP>11 .•. · fumll«» c.'ll mill,, 
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but ver obviou , hollow on each ide. The hind· dge of th pt ryo·oid i only a 
little conca e po teriorl . 

Breadth of united pterygoids at posterior border 
Breadth at anterior border 
Length in mid-line... . . . . . . . . . . . . . . . . . . . .. 

134 mm. 
116 mm. 
50mm. 

TRA ' PALATL ' E. - On account of th width of the pt r goid, the tran P8;la
tine ar small but tout bone , articulating with the maxilla and jugal at the 
edg of th k.ull an clo el appli -d to the outer margin of the pt r goid. 
They call for no pecial mention. 

Length along skull margin ... .. . ... ... ... ... ... 70 mm. 
Maximum width between jugal and pt rygoid edges... 55 mm. 
Width at anterior edg . . . . . . . . . . . . . . . . . . . . . . . . 41 mm. 

Occipital region (Pl. I, fig. 4). 

1P1TA . - Th upra-occipital ha only about 1 quare millimetre 
f il th r al urfa e of th skull, v here the highe t part of the uture 

pari Lal proj et on to the m dian, conca e, part of th parietal. In 
h p the po terior urface i rath r like the out tretched wing of a butterfl 

v ith a trong median ere t and well-developed lateral proc e and mu cle- car 
for the attachment of the cervi al mu cl (M . occipito-cervicalis medialis). The 
urface i conca e both laterall and erticall and the whole bone i wide and 
hort. The maximum width i 46 mm. the height i 18 mn1. The uture with 

th united xoccipital i mu h nearer the roof of the foramen magnum than 
in the kull. of Tonii toma schlegeli I ha e examined, but Troed on' figure of 
th bon e in Thoracosaurus scanicus i more comparable, although the bone i 

m r trian ular in that pecie . 

JT L . - The e ar broad wing-like bone , having, a indicated, a 
h rt u tur r th y m t in the mid-line, and long uture v ith th qua-

mo al ab until lh ll r t r t again t the quan10 al upon the 
upper urfa f th riz ntal ridg di ide them in thi form 
into upp r and lov r urfa tl dor o- ntrall . The bone 
ar of our trongl.r on a Their low r border form 
th r f of th foram n mao-num but no pr un lip a in Tomisto1na schle-
geli, i produ d h r · . The occipital al o form th wall of the foramen 
mao·num and proj e t entrall for ome di t n on th f the ba ioccipital. 

The maximum breadth of each is 
The maximum height is 

B 1oc IPIT L. - The ba ioccipital i of peculiar 
min nt o ipital nd le and the floor of the foram n 
ond le i f comparati el mall ize, comparative! 

78mm. 
48mm. 

hape and form th pro
magnum. The occipital 
more high and narrow 
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than in Tornistonia or Thoracosaunis. The floor of the foran1 n n1a 0 ·num L 
deepl g rooved. The basioccipital run ventrall . fron1 the c nd~· l until ·t n1eeL 
the pterygoid ju st behind the hinder border of th internal nar' al op ning. 
This region i elongated and som ewhat pentagonal in "hape. Th upp r half f 
the ide i produced into a ridge and the upper half of th middl rn L al ~o 

produced into a very prominent ridge. Thi ridge pr hably ext n le l down aH 
the middle but the di tal half has been broken a"\Yay in the spe m1 n. 

The maximum height of the basioccipital i 
. Height of occipital condyle ... 

Breadth of occipital condyle 
Breadth of bone below condyle ... 
Least breadth of bone below condyle 
Breadth of ventral (palatal) end ... 

Il1Ill . 

15 n1n1. 
1 n1m. 
35 nun. 
16mm. 
2 mm. 

None of the other bone of the brain a~ an b.. xan 111 I. 

Vacuities of the Skull. 

The supraternporal fossae are round d an 2nb- ir ular ul f r a f r · rd 
ex.ten ion on the anterior border and liahtly to the xternal ~ id h ir Ira 

<.,; • 

ver e diameter i ver .. Jio·htly great r than the antero-po:terior. 
are narrower than in Eo. uchus Thoraco auru , 01· Tonii ton1a. pa11icularl.· ~o 

on the hind r border where th bone i~ nly a fe\\- millin1etre~ in thickne"::. 
1 heir clo appro:\':imation in th . 1niddle line ha::- already been 1-eferred to. _ t 
fir t "ight it i difficult to detern1.ine ·whether they are large1· or ~mailer than the 
orbiL, but a careful .Jin1ate f the relatiYe area::- ::-how: that the orbit a1-e a 
littl lar ·er. In thi in11 ortant re peel the ~kull mo:t re emhle: Holop whicb 
ha the Yacuiti 2 equal in size . In Tlioraco auru the orbit:: a ~tio-btly ... n1all r 
than the upraten1poral vacuities, " -bile in Ton1i lon1a Eo.::ucl1u and ;a ial -
suchu they greatly exceed them in :ize. 

Their principal din1 nsion ~ ai:e : 

lVIaximmn antero-po terior diameter 
Maximum tran v re diameter ... 

43mm. 
4 mm. 

Th orbit are OY id , th l n a:·i.::: nu1nino- f1"0m back to front and in\\~ard 
o that if the axi wa produ d in a h orbit they would inte1~ecl aboul 30 mn1. 

in front of Lh mo"t ant ri r rin1 f th 01" it - . They are a lilUe broade1· lhan 
tho ·e of Torrii t 1na, l ut n t nit "o bi·oad a~ the orbit ..., of Eo uclu1 or Tltoraco
saurus appear t b The rbital n1aro-in i raLed -cepl for lhe mo ... I anterior 
and inn r bor r. 

The n1 im um 1 na-th 
lVIaximum \; idth 

f th orbit 1 52mm. 
3 mm. 
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The limit. of th - lateral temporal jossae hav be n .- 11ffi l nll cl ~ rih •cl 
'arli r and thc r i nolhin o· f importan t add . Th f s.-a a r n a tTOv ·r and 
mor I n o·at cl lh an in Ton1 istorna sch leoeli . Th 1 n ~t lh h r fr m Lh p · 1-
o rhi L.al hm t lh n1id 11 of the quadrato-juo·al h r r i 47 n11n. 

Th anterior nare form her a laro· p a r-. hap d p ·n in g br ad ·r in fr nl 
lhan b hind , and at it .- 'id t pad, ho1rncl d ]at q11l. r hy nl ,r a thiJ . trjp f 
pr 1 a,· illa . Th a L11 al . iz of th op nin'.?· i Teat r than tl a t in ::i n1u h la r 0 · r 
·l ull f Tornist nia, and al of th laro· r k_u11 f /!., . u ·h u. . Th ma ' Jm u 

1 n o·Lh i 34 mn1., and Lh maximun1 ' i llh 27 mm. 

Th anterior palatine a uity i al u n1par LiY Jy l a rg b ing 1 ng a d 
alm n - h ap d. Th 1 ngth i 23m . lh gr a t L i thll 1m . 

Th p steri r palatine acuiti r 1 ala lal f n . tra ar 1 no· an I : ub-td an-
h n. f th trj a n ·I h it o· Lh l ra ti ally . traio·hL do· f th pal ti 
n1par ] "it h Lh Lh r o· n ra in Lh fan ily th app ar t l a 1ittl 

n arr " r Llian is u. u.-tl. Th-'y al ha m r of Lh m illa in th ant ri ran l 
in •r I r I ·r than E :ll I u Th raco. aLLnzs r T rnist nia. Th gr l . t 1 no·th 
i - 1 n n . : Lh T a l t " ·id lh 37 mm. 

TI p . teri r nares h Y a ir ular op nin o· at th r b k I 
. ha iz it i lik tha l f 1 rniston1a and i mal1 r than Lh . su-

o. auru. . It i not lik thaL f avialo u hu . It i ab uL 20 mm. 
in diam t r . 

Th - j rmnen 1 agn uni i lik Lhat f T 1niston a s l legeli Lh at i hr al 
nnd 1 w an n t ur ir ul r a fiaur d f r Tl ora ~osaurus scani u . IL. f1 r i. 
x a\·at d an l . lr naly n av fr m id t id It br adth i 24 mm. an 

th rr _,· imum h iaht 15 mm. 

Th nl · oth r f ran1ina that n d b n1 nti n d ar th ·well-mark d, trian-
g ul ar ni f th r tid f ran1 n n a h :xo ipita] a the le l f the 
o · ir it al c Jn 1. J •• 

TH · Pn1 ; 1 P L F TIJ ~ .' LL RE : 

Total 1 ngth (from qua ral angl to tip of nout) 
L n th in mi l Jin . . . . . . . . . . .. 

reate t width... . .. . .. 
V\ idth a ro lateral edges of quamo al 
Width at hinder nd of orbit ... 
L ngth of r gion b hin po t- rbital lin 
Length of region in front f po t-orbital lin 
Wi th of n ut at i th maxillar tooth (anteri r nd 

of palatal f n trae) . . . . . . . .. 
Wid h of nout at ist maxillar to th 
Di tance between the above teeth ... 

4 Omm. 
4 mm. 
.2 7 mm. 

i21 mm. 

i45 mm. 

3mm. 

3 5mm. 

7 m. 
39mm. 

17 mm. 
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Mandible (Pl. I, fig. 7). 

Like the upper javv and craniun1 thi i co1npl tely and e cellently preser
ved, and ha been developed with admirable kill. Every tooth i pre ~ ent 
although ariou tage of growth are exhibit d. Compared v ith the upp r 
jaw the mandible appear long and the bone comparati el tout. Th 
plenial enter the symph ., sis,. hich extend to the t nth tooth on the right ide . 

Thi tooth i not developed on the left id . There are ev n t th po te;ri r t 
the ymphysi , o that the whol condition of the lov er j a·v i ve1 unlik th t 
of Thoracosaurus scanicus where there ar i teeth on the rami and e nt en 
on the s mphysial part. A Tro d on ha point d out in hi r full d np
tion of Thoracosaunis, the length f the · mph i i u uall about on half of 
the length of the mandible m a ur d al ng lh middl lin , but that i not th 
ea e in thi~ new pecimen ·where lh po l- y hy i 1 p rt 1a] a mu h laro· r 
hare . 

The total number of te th i 16 on the l 7 

ARTIC LAR. - The articular, ·which form th f 
the quadrate, i of the usual form. The actual arti r urf i rl 
broad and con i t of two concavitie separat d b a light 1 ngitudin 1 rid 
The outer conca it i nearl tvvice the ·iz of th inn r. . t th b k f thi 
urface there i a prominent tran er e ridg vvhi h d cend po t riorly to the 

triangular concave, hinder projection v hich e ntuall r ri to a promin nt 
proce . The tran ver e ridge ha a mall foram n pn umaticu nit inner nd. 
From front to back thi part of the articular i r r on a · but a m dian ridge 
prevent it from being al o laterall conca e. Thi urfa r for the 
attachn1ent of the NI . occipito-niaxillaris . Thi pro app ar to b inclined a 
little more in·wards than i u ual and i longer and narrow r than in T mi t ma. 
The anterior and lower border form onl the upp r part of th hin r f 
the inner rim of the mandibular foramen a the angular f rm 1 . l 
and lower margin . The angular al o run almo t th 
of the articular . The external surface is co r d r Ll uran 

Maximum length of articular 
Width across transverse ridO' 

' 

4mm. 
37mm. 

ANGULAR . - The angular i k 1-lik bon applied t th lower and ut r 
surface of the articular and f rm a it name ug e t th ano-le of th Jaw. 
It form the hinder and n1 t of the lo er, border of th t rnal mandib lar 
foramen on the outer urfa , and continue for ome di tan in front of that 
foramen a a thin 'vedg . Internally, it front margin i bifurcat that 
between it and the pl nial there is formed the mall, elono-at , int rnal for
amen. Th upp r margin on the inner urfa e form the fl or f th lateral 
vacuit who e po terior border it form ' ith the articular. Th round d inner 
ridge at the angle of the jaw is very well developed. 
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The greatest length is about 260 mm .. ; th great t br adth 41 m:r:n. Both 
of these are mea ured on the outer urfac . 

SURA G LAR. - The urangular form the upper urface of the hinder part 
of the jaw, from the front of the articlllar urface of the articular to the hind 
end of the alv olar row. It ha a moderate! broad ex ten ion on th outer "ur
f ac and form the upp r border of the po terior part of th external mandibu
lar foram n. It o ·erlap the articular nd in a uture upon th tran ver e ridg 
of that bon , although a cry narrow exten ion pa e from there almo t to the 
end of the jaw. Int rnall r it i in no ' a remar1 abl and form the upper 
limit of the lateral vacuit . 

It xtrem 1 ngth i 203 mm. Th r at - t br adth - or depth - i ju t 
behind the external foram n and i 27 mm. 

OR TD. - Th r i a n tra e of the coronoid on either ide. 
Alth f th n io·hbo urin a bon i ' ell pre er e l th r is 

, or th f rmer pre ence of thi bone . 

PL 1 L. - Th - pl nial i a long narrow bon , with mooth urface , which 
f r Lh iI n r \ all of the lo r jaw. The inner urface i lightl con ex lon-

itudinall and a little conca e dor o- entrall . It forn1 the ele ated inner 
b rder of th hinder part of the al eolar row, and, a ha b en tated alread r, it 
nt r into the mandibular mph i , although onl to a mall xtent. In 

Gavialis the mph ial portion and the po terior-ramu portion are approxi
mately equal. In Thoracosaurus scanicus the mph, r ial portion i half of the 
po t- mphy ial length in Tornistoma schlegeli th proportion are interme
diat b tween the e two but in thi pecim n the ~mph ial part i onl one 
fifth of th total length . Th plenial div rge from the al eoli only ju t a little 
b f r nt rin a th mph i . The maximum length of the plenial i 225 mm. 
It h ight i at it hinder end and i 50 mm. On the low r urface of 
th 1 i 1 r Lain . th am v idth until onl a hart wa behind the 

r th i. 9 mm. 

DE TARIE . rt ha th dentarie eparated in the 
middl -lin and it i r r -' f f airl uniform ' idth. The inner 
marain i pra ti all traio·ht but th lat ral b rd r on i t of a line of out-
tandina 1 li ,. ith a onca it , and . m tim a d p notch for a maxillary 

t th, b tw n them. The d elopm nt of th al li nd the ondition of the 
t eth ar irr ular but t.h - 4th tooth i abo it th mo t pr min nt. Each al o
lu ha tw nutriti foramina one a littl in front, or at th id of it and 
th oth r a littl in th r ar . Th front of th dentar i form d b th border 
of th promin nt al oli of th 1 t t eth with a median depre ion b tween 
th m . Th und r urf ac i on from id to ide and a littl on x longi
tudinall . Th urfa e i mu h culptured by a serie .., of hart longitl'.ldinal 
markings. 



20 v . E. \!VINT J\. - THE CROCODTLE F l\tI RA 1 Rl 

In th po t- y111phy ial part th d -nlad forn1 th lltCr :urfa f th JaW 
until they rcil h t.he ~xternal n1an libular fora111 n wh r th r ar in nta l' ilh 
th plenial and angular belo\Y an l th urano·ulilr abov . They form th 
outer n1aro-in of th alv lar row whicb i of our , f rm l h. th upp r u1 ·· 
face of Lh . clentarics alone. In th . mphy ial portion il ha b n indi at l, 
the alY oli arc ircular op nino· - \ho e inner do·e i aln1 1 \ ith th 
. nrfac of the denlary hut who e oulcr . urfa i pr min t abo 
th urfa in front lo the oul id , an l Lh ha k of it. Th alv liar \ ith th 
x eption of the fir -t and the fourth of uniforn1 iz . Th fir t al lu i · 

12 n1n1. in clian1et r and th fourth i approximat -ly th a1n but th - a rag"' 
dian1 ter of th oth 1\ i nlv 1 1 . 

In th po l- yn1phy, ial part f th ~ run1i Lh al li ar n L 
laterally for th ide of th j a\ . i · m r v rli all · in lin UL l a 

pr min nl 

11 · in lin : 
a littl inward ... in it upp r part. Th' l ri rt lh lh r f r 
<YrOOYC the alveoli beino· parat d by l 
~ . 
interclental pit for the accon1n1 dation f th 
icle th lOth and llth al eoli ar large but 

nution in iz and 1hr la t alY olu allh uo·h 
narrow. n th 1 ft ramu th lOth al · olu and t lh haY n 

TEETH. - The t thin both upp r anJ low r j ~n h w lh ~<un 

and th ~e character:-; Lo , 0111 xt nt ar. with th p ition f th 
rior teeth along 111 t of th r g ion in front f th palatal Ya niti a 
th yn1phy~ial border b low ar 1 no· 1 nd r nir I ill ] . Ii o·h tly 
There i. a cli~tin t longitudinal triati n whi h b m fin r n th p 
t th an l two of th lria ar appr iably veloped t 
although th y cl not aff et th - r tion v 1y bYi u ly. 

nd n 
d. 

j ll ~ tat Lh apex of th to th which i . n1ooth. Th fir t to th n a h . id , c 

:rncl b low L tlrY l back.war ... and it la1 ral dg ar dir I cl lal rail~. n 
holh upp r and lo,Yer j aw .. the foll 'in · t th l nd I hnH' lh tall ral lg : 
t :yist ~ l throurrh an angl f ah 11t 45° 0 that th I. f th 
loolh face backward and inward . . Th r le Ii n · n I il 11 

t cth backwards until on fin l that th la I fiy r . i.· I lh 
and b lo'\Y haY lh ir « lal ral » l lh l a I... r l fr n t. 
r ] uced in h io·ht flatt n · d lal rally, an ha th flu tin o· mu h fin r 
n11n1 rou . Parti ularly in th 1 w r jaw f thi . . p im n th r i n 
hYo di. tin t typ of t th ar i rnibl . 11 th t th ar utif ully pr 
<in l th r L no diffi ulty in di tin ·ui hing all th ir f lur wl i h 

v 

cl ripti n of Ja iali. cli nni. Th I th in th upp r jaw a1 b th m r 
n1.1n1cr 11 and laro- r in ~ iz Th av rag iz f ~ n upp rt f th 
la t ix) i~ 1 nlm. and th diam t r at th l r rim i 
1110 t t th av rag· 11 mm. in h ight ncl l.h ir di n L r fr 
in ah ae mm. , lthuo·hfr . id toil the nlymnln -mm.,hih 
in Heat their quit liff r nt hap fr n1 th ant ri rt th. 
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In the low r jaw there i. con id r ab lc ari ty in the . izc of the te th , Lhe 
fourth , th large t , being 22 inm. long, but th e oth r ~ av rao·c abo u L 13 mm. 
The diameter of the latter teeth is 7 mm. There arc about 24 Ion o-itudinal line" 
on each of the e teeth, and on some of the larger teeth very fin e n1arl in g e ' i t 
h h v en th rn. The hindermo t ix tee th averao·e 10 n1rn .. in h eight and they ar 
all 8 n11n . from ha l lo front and only 5-6 mm . fro1n . id Lo id . Their tria 
tj on arc too fine and n um rou to co unt. 

4 + 1-
Th dental formula is 

6 
· . 

l -17 

Vacuities in the mandible. 

LiLLl n eed b .-aicl of th s '- Th 'X L 'rnal mandibular r ramen i~ O \ id , 
b ing 55 mn1. Jon g ri nd 22 111111. at it ' id t. Its bord er, ar quil sn1 oo lh. 
Th la l 'ral a 11ilies h<l\ C prom in en t rd cr . The. are 96 mm. at lh ir l ngc. l 
parL and 45 n1m . al lh e ir d cp sl . Th inlernal n1anclib 1ilnr foran1 n i. r 
r ar r ". TI i.' 22 rnrn. J 11 g and onl. 5 mm. at it ' id e t. 

T1 rr-: p ru ' e r Pi\ L 01.\1EN. 10;'.\T OF THE LO\\ ER J " " RE : 

Maximum length from tip to end of articular 
Maximum width acros end of articular · ... 
Maximum width at hinder end of ymph.) si 
The width at the front of the jaw is probably 

but th two dentarie are displaced her 
Length of the ymph 

530 mm. 
200 mm. 
5 mm. 
36 1nm . 

19 mm . 

VEHTEBH,\L OLC:\L\. on iderubl number of vc rt bral centra , frag-
m nt of apophy . and hevron are pre cnt on th keleton from ,, hi h Lh ri~ 

·an 1 L 24 ,.. 'nlra in exc Jlent and almo t on1ple te ~ ndiLion. r th e 
· ·r i al. 5 · r"al. 4 lumbar and 11 au lal . Profe o r Dollo ha n1ark d 

al I pc .- ilion of a h nth ntrum and hi. ~ u o·ge lion , appear lo be 
quiL rr' ·1 HI <'<m i nrin o· lh erl b rae \\-ith th whol n e of .a recent 
T01ni t ma · I ler; li. f n d " C' rihin g lh lyp - p im n o f navialis dixoni, Oven 
d rib d an fig-ur cl a ral lwr" r11 and in r mplel c ntrum " -hich wa al o in 
th Dix n 11 Li n I ul ' hi h li au 1H · •rl afr1 a. o i::ition with th oth er croco
dilian r mains . Jl e . l L cl il as llw 0 11]~ a aiJab] Brac11 han1 ro oclilian 

r 1 u. nlnm f · n1parab] o rigi n I lh mandibu] ar fra o·m -nl , and h 
timat d il p iii n i11 th . ·rie. a the la. l r i a] r fir l cl or al. A fuller and 

r mparati ] riplion f wha L rl bru ·arc pr . nt i. th re f r nlial. 
Th f u r c rvical erteb ra a r x 11 n Ll . I r r v .d an ·1 ar 1. ·pi o-

dilian in app a ran Th y r n1bl ri uil clo ly th c rvica] f Cro odilus 
mne ri anu fully cl ri b cl and fi o· ur ·1 IJv :\f I (1921) . 

11 th v rl bra ] 1r1 n ar pro "l u., 1 ng r than hr ad and hig h . 'ith 
a long- n iiral ._pin .. 

n1 ng 111 f' rvi ·al ~ I r '" 'L'V d arc lh · deli. al 1 r -a ll a. and ih ·l 111 n-
lr11 n f lh ' axis. Th· pr -a lla. j.- a rrwJl V- , lwpe 1 hon e o f ve ry cl li cat true-
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t ure. Anteriorl it is pointed and po teriorly it broaden out on iderably . The 
hind r border is concave. The upper urface i conve ' , and the lower urface 
corrc pondingly concave. The upper . urface ha a li 0 ·ht m edian ridge running 
from front to back . At it widest I oint the bone i 31 mm. aero . 

The centrun1 of the a ' i i quite ch aractcri tic. Of tout con tru tion, it i 
broad tin front and taper behind, and the n ural pin i Iona ant r -p t r
iorly and lo\ verticall, . 

The pre-zygapophy e are broken off and the po t-zygapoph r e ar in m
plete . The odon toid urfacc i convex and quare in front i w, and firmly 

a b 

FIG. 3. - 51.11 Cervical vertebra. a, ant rior vi ' . b, Jal ra l i w. c. po ·terior view. 
at. iz . 

fu ed lo the centrum. Th' clia phy es arc at th r front d nd th p ra
poph ~ e ju t below and b hind th m. On th c n a lo r urf a lit:;hl 
h papoph i i d 1 p d ju L in advance of th middl len E;th and a li ht k el 
i d veloped . Th . dimen ion are gi en lat r. 

The next c ntrurn in th ri i probabl th third c r i al. Tl nt ri r 
ar ticular urfac ha an almo t quare out er border but within th -r i a w 11-
rounded and d eply e cavated sub- phcrical urf ace. The pr -z crapophy 
long and narrow, and dir et d forward . and upward at a out 45°. They r 
a little lower than the po t-z gapophyses and ar not o ext nded lat rally a th c 
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pro In thi rte] ra the hinder limiL of the po~t-z gap ph ·e i ju t 
be ond th ba k of th articular ball. Th neural pin i moderate! hort, but 
1 no· from ba l to front, v ith the anterior edg round d and th po terior dge 

traight. Th pin proj t ba kward but not quite o far a the po t-z gapo
ph 

Th n Lrum H If i a little broader than high and not quite twice a long 
a broad. The . id are markedl con av longitudjnall and lightl - conca e 

rti ally . Th lower urfac i definitely on av longitudinall , although the 
hypapoph i int -n ifi the cur e . There i no k 1 on the inferior urfa in 
Lhi rtebra. 

Th upper arti ular pro for th rib, th diapoph i , L a tout proj tion 
lightl to th fr nt f th mid-1 ngth and rti all ju t on the 1 1 of the 

n u rap p h r ial utur . ntral pr the parapoph i i a tout and 
r un d r j Li n n th fr nt an lo' r dge of the ide, ju t behind th 
ant rli ul r rj m. Th pr are her eparated b a v ide groo e . On 
t.l 1 , rfc L\\ ' n th Lwo parapoph e a hart and thin hypapoph i 

Tt fr nl nd i not quite . o anteriorl placed a. the front end of 

Tl r mainina r ical ertebrae are id ntified a th 5th and 6th. The 
ar in ry ' a larg r than the vertebra ju t d crib d. Th n ural pin (Fig . 3) 
i long r and much narro' er and the pre- and po t-z aapoph, e ar more er
tically dir ted . In the fifth ertebra th y are both nearly of the ame lateral 
xpan ion b t in th i th, a in the third t4e po t-z ~ gapophy are mor 

t nd d laterally . 
· Then ural canal in all of th m i broad hiah, and quari h in ection . 

Th entrum i a hiah a it i broad and i onl one and a half time a.3 
br a . Compared ' ith tho e of the third cer ical the diapophy e are 
a t ut r and proje t more laterall . Th r are ituated about the 

f I h l n g l h ut ri inate mor dor all on the n urapoph e . The 
ar ] thi l r. Th hvpapoph i i narrow but i con i-

er ll- v lop d po terior hemi pherical articu-
lar urface. 

c. 2. c. 3. c. 5. c. 6. 

Length of centrum. 53 mm. 40 mm. 40 mm. 40 mm. 

Breadth of centrum (anterior end) ::>3 mm. 22 mm. 25 mm. 25 mm. 

Height of centrum (anterior end) ·5 mm. 20 mm. 24mm. 25 mm. 

pread of pre-z gapophyse 22 mm. 36 mm. 33 mm. 

pread of po t-zygapopl1y e 24 mm. 34 mm. 39 mm. 

, , idth aero cliapoph. e 33 mm. 35 mm. 4'.> mm. 49 mm. 

Width across parapopl1yse 27 mm. 24 mm. 30 mm. 33 mm. 

Length of hypapopl1y i 13 mm. 8 mm. 15 mm. 16 mm. 

Total height 76 mm. 93 mm. 93 mm. 
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DoR L ERTEBRAE. - There ar five dor al pr r d and the, r ur all t y i~ 

all ,; crocodilian in appearan - and h ar a L rs. Th fir t d r . al i f r r mu b 
th a111e ize and app ar anc - a the 6th -r i al d ribed abov , but it 
i lightly larg r, ha a lono· r and to uter n ural pin , and m re trong l 
d v loped pre-zygapoph e . The diapoph ,, e later all dir t cJ 
proce proj c ling h orizontally fron1 th ba an ] th 
parapophy e have aln10 ... t di app ar d, bein o· r pr nled n a h id b. m r l 
a wellin o· " ·ith a. lig ht dor o- ntral ridge . The hypa1 I h ·~ i i 
and a d ep or lceper than in the r i al . Th ant -ri r ar1i ul r 
in . iz ' and de p r. Th n e 11ral cannl i till v ry hu 0 · • Th 
r cpr nted are Lh 2n ·1, 3rd , 5 th and pro bably th 9Lh and th hi 
in th m arc that , a, o n go ba l ward in th ri , th 
b co1ne inor flatt ened an cl dir Lccl . l rna] I)·, tl neural pin 
"'n ed ver tically and lon ger an ! r o-p . L l'i rl ,, an l lh th p a ra 
hypapophy i.._ di appear froni. Lhc nlrun. Th r nlr111 il s 1f har o · 

ize but with the lo o f 1hc lat ral an d 1 a al I r .. : Lh la l raJ nn I 

~ n the 
Jilll i11 

tr't l 
. urf ace b com n1ore 11 ave. 

Th tran Ycr ... c procc,. b tron gl y d "' 1 p I u 1 ll i l ill 11 ' Iii donrn l ii 
f orn1 "\Yith the ])1' -zvo·ao·ophv i a • t"°'I r-., l_ 

tron o·, ] road "'"' in »-1 i l 

Dnrn_· 10~ 

1 t dor al . '>nd. 3rd. 5th. 9 h. 

Length of centrum 39 mm. .rn mm. 41 mm. 4'> mm. 43 mm. 
Breadth of centrum at anterio r end. ·7 mm. '>7 mm. 7 mm. 7 mm. 9 6 mm. 
Heigl1t of centrum at anterior end. '>It n1n1. '>3 mm . '>4 mm. ~mm. ·6 mm. 
Width aero pre-zygapophyse . 3, mm. 39 mm. 3 mm. 44 mm. 47 mm. 
\Yidtl1 aero po t-zygapophy e 37 mm. 39 mm. 3 mm. 40 mm. 35 mm. 
\Yidth aero diapophy es 57 mm. 76 mm. G mm. 110 mm . 129 mm. 
Length of hypapophy is . :15 mm. 16 mm. 13 mm. 1 mm. 
Total height 95 mm. 7 mm. (· ) mm. ( · ) L mm. 70 mm.(") 

( · ) Incomplete. 

Th v -rtebral entrum fig ur -d b. Ow n "\Yh -1 
lis dixoni i de c.ribecl a an "'' rino· « to th l a l ' n i al 
cxi lin g Crocodi]ian . » . On omparin::i· il "'"'ilh lh !" v rt l ra it g 11 ral . imi
lariLy to th fir . L cl o r al in c rv cl tail is Ii al 1 uL iii h a1l r , 
Jorit len o-thi. onlv30mni. . it lr a I] a l lh fr n l nd 21 mm., an jt h ig hl 
there 20 mm. Th c n lru n1. rrnr l hav q11il a mall p 1m n an I 
certainly not to 1h . ani.c jnclivi nal 1o which -th mandib ular frao·m n 
bed b 0 wen b lon g . 

L1n rn R YERTEBH.\ E . - Th r ar fo ur 111n1bnr v rl ra in 
lhe, ' re. cmbl th la l . t d r . al er, lo 1, . Th n nral pi r 
lica11 and ant r -p teriorl. lhan in th dor al , l ut th z, g-ap phy . 
and tr ngly l ,. lop d . Th e diapoph, c. ar al 1 no· , 1H' a] an 
Jop cl h il n o l uil o uch . a. in th lat r cl r al . Tl nLra 1 l l n ~· an 



\N. E. SWINTO J . - THE CROCODILE OF MAR rs RT 25 · 

narrow although each i. a little horter than the precedin g centrum. No h pa
poph, ·i i de eloped , hut the fir t three lumbars have t' o lon gitudinal ridges 
running along the ' h ole ventral urface . The surface between these ridge · i 
concave lon g itudinally and laterally . The fourth lumbar ha. a faintl y developed 
m edian ridg . All the entra are strongl procoelou ·. 

De IE JO 

lst lumbar. 2nd. 3rd. 4th. 
Length of centrum. 45 mm. 43 mm . 4.0 mm. 37 mm. 
\Vidth of centi·um at ante1·ior end. . 28 mm. 7 mm. 97 mm. 95 mm. 
Height or centrum at anterior end . ··)3 n1m. 29 mm. 21 mm. 21 mm. 
Width across pre-zygapophyse 49 mm. 51 mm. 50 mm. ·45 mm. 
\Vidth across post-zygapophyses 45 mm. 45 mm. 43 mm. 3 mm. 
\Vidth a i·o s diapophyses 10/t mm. 10 mm. 109 mm. !J6 mm. 
Total height G5 mm. 64 mm. 65 mm. G5 mm. 

' El L VEHTEBn r:. -·- The s l 1 ton as a,, hole i o well pre er ed and ha. 
h n . " lJ 11 ' t I, lhal it j , lrange to record that there i. n tra e of the 
. a ~ rn I rt I ra r ·1 11 ~ fragment of theni. The next vertebra in the eri i the 
fir. l. a 11 al. 

CA D L YERTEBHAE . - AltogeLher 11 caudal ertebrae are pre rved ancl 
without e ception they bear out the con1n1on feature of such crocodilian centra . 
Th pine are moderately high in the ino"t anterior ertebrae but the po terior 
one have a high thin and narrov pine. The fir. t caudal ha. a bicon vex cen
trum and apophy and tran v r e proce e not unlike those of th lumbar . 
Th i lib-triangular and hort. The next centrum in the eries i pr b

i th auda]. Her the centrum i long and narro' ' ith h o w ll-
1 no-itudinal rido· marking the lateral edge of the lO-\· r surfac 

in both direction . The upper portion of the centrum and 
but on one ide there i a tran r e pro 
Th next in th erie are con idered t b 
They all ho' the c u ton1ary long and nar-

r '" a sq11ari : h an l hall - upped anterior articular urface . 
ar mall and lir t fo rward . like a p air of little horn . 
ar ry all . Th n ural pine i tall and thin and 

: itu at r ar f th - midd le f 1 h ] ngth. The lateral margin of the 
1 vV - r urfa i produ d int a rido· ' hi hi p jall .r prominent in the hinder 
half 'vh r a l ep n a itv lie betwe n the tv o ridO' 

1 t. 6tl1 . 13th. 14tl1. 15tl1 . 16th. l 7tl I. l tl1. 19th. 9Qtl1 . 22nd. 

mm. mm. mm. mm. mm. mn1. mm. mm. inm. mm. mn. 

L ngtl1 f entrum. J-3 43 45 47 46 44 44 44 '·3 42 40 

W irttll at anterior end 90 90 l6 17 16 15 14 13 1· 12 n 
H ight at ant rior end ·19 19 ]() 15 1G 14 14 13 l1 1" 11 

Length f neural pin fr m 

neuro- entral uture .rn 45 45 44 45 50 52 50 33 
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· There i of ur e, no indi ation of the total nun1b r f ntra in an f 
th rt bral region .... . 

R1B ·n CnEYRON . - Th re i al o a con iderabl 11 tion f n 

variou part of th v -rtebral olumn. 
The rib are very haracteri ti in Lh - ro odile and tho of thi 

conform o weH to t) pe that th r i littl n ed to d rib m in an 
h re . Onl ix ervical ar pre er ed and the ar all cl alik · diff 
onl · in their ize . Three are from th right id of lat r i al 
thre from th left ide of a lat and tv o early cervi al . Th -~ all aoT e in 

fr n1 

im n 
tail 

form d of a longi h bar of bon v hich i rath r x a at Thi ar 
i carri d longitudin all, , parall I to th · 1 n oth of th rvi al an from 
iL, a little in front of th mid I of th len th two t uti h 
off v rtically . Th upp r and Ion o· r f th . pr 
diapoph · i the horter and tout r v i1h lh par hy. i 
of th latt r proce i larger than th th r. r l f ur l rg . t r 
ea h 47 mm. long. 

numb r of dor al rib ar al o pre nt and th 
Th y are tout and well cur d and th anL ri r n 
and apitu lar pro e. The e rib at I a t in th n 
n1uch n1or robu t than althouo·h not o Iona a th lat r rib whi h h 
capitular proc with mer I, a tub rcular f ac t. Th r rib ar 
tronaly urv cl than the anterior . Th longe t ri n m a u . 

122 mm. 

CHE\RO:X . - Fi h vr n hav b en pr rY th r ar all 
u ual ro odilian pattern . Th r are all from th p 
they ha e a ' - hap \Yith bvo di tin t and eparat 
cro - tion the di tal nd in all but on of th h vr n . 
althouah when n in ide- ie' it i xpand d t b th 
bon . Th dimen ion of on ... u h h vron b ar ut th h 

G1 eate t length ... 
~ idth (lateral) of proximal end 
~ idth (lateral ) of di tal end 
Width (antero-po terior) of di al n 

mm . 
10mm. 

Th hevron -whi h d n t h 'v thi flatl nin o· I th lar 
71 mn1 . Iona. 

TERJ\TM A.·n ' El ·TR RIB . - n f th " m . t r mar al I 
:pecim n i th pr .... rYati n f I nrr narrow fr nd- hap d 
but a ciate 'Yith I naat thin tra,v-lil n . TI 
ren1ain f the t rnal rib and th abd minal plin rib . Th 
an: part of th t rnum it If althou h 1h und rl ~r in o· int r la 
or of th xiphLternal horn b it th pr . rvation of an~ f th 
erie in a fo ... il ro odil i unu ual. 

f the 
f r 

n in 
thin, 
r 11 
nil 

an i 
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Th t rnal rib appear to be e en in number and to b all from th 1 ft 
ide of the k 1 ton. Th are long and narrow and b ar a uperficial re em
lan e l rtain helonian pla lron bone v hi h i t pi al. For th ir length 

and breadth the ar quit thick bu l not unproportionately o ,, hen compared 
wi h tho f a r c nt er codile or Gavial. Each i bro] n into everal piece 
and th m t ati f actoril recon tructed pe im n mea ure 121 mm. in length, 
24 mm. at it ' id t , and i 5 mm. in av rage thickne . 

Th bdo iinal plinl rib are al o frao·mentary, but ar thin and like twin- , 
and ar pr r d in uffi i nt numb r and extent a to lea e no doubt a to their 
in ntity. The lone- t portion , v hich i perhap mpl l i 82 mm. 1 ng and 
3 mm. in diam t r and ha th t pi al , irreo·ular ur ing hov n b the e rib 
(Fig. 4) . In all th re are 1 n abdomin al rib frao-ment of r a .. onable ize two 

f v hi h m pn. ~ ibl b mpl l . 

FIG. 4. - bdominal plint rib. at. size. 

1n LE . - The p ctoral 1rirdle in the ro odile on i t of th 
r id, and the n1 dian, unpaired , intercla icle and h re th intercla-

n tw oracoid are perfect! pr er d but th re i n trac of th 
apula . The lo of the e tv o imporlanl bone i all the mor r markable 

con iderin o- h o v 11 othen i e the kel@ton ha been re o red . 

R ID (Fio- . 5) . - A tated; bo Lh the right and left coracoid are in 
nt nditi n and n ilh r h ov an r unu ual featur . For ompari on 

ith th m th r ha be n u ed th bone of an adult Tomistorna chlegeli, and 
ar cl el r imilar. The fo il oracoid i , howe r, horter and 

ly . The proxinial urf ac for th arti ulation. v ith the 
on id rabl b1 ad •r b hind than in front. 

on ex but at th 
all ar a i lio·htl 

broade t part, i. e . at the 
a E t rnally to thi 

' ith an almo t ircu lar 

in . apular part the maro-in of th 
ard n r , and thi part occupi a oTeater 
i m r ano-ular than in th r ent 1'01ni t01na . In 
f Cro odilu th ra oi f 1am n i on picuou 

and th o·l noidal facet . 
former than the latt r. In 

n pi uou · it i itu at d r n ar the ba e 
nd i lar ly o r hado' d b~ it. Th anterior maro·in 

tr no·ly mu h n1 r than in Torni .. toma s hlegeli 
r n an ericanus (Moo] 1921) . Th di tal and fr nt an o·le om to 

h a littl triano·ular proj tion. Th di tal bord r i thi k n d and rounded, 
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forn1ing n arly lh quadrant of a ir 1 Th po l rior b rd r i v ry 
oncav , but aln1o~ t traight and i cliff r nt fr m that of Lh th r 

quot d aboY 'Yh r th proxin1al half o f th 1naro-i11 i. ·on av ·and Lh 
cony x. Further in the B laian 'P in1en a rido- i d Y 1 p d on lh pr _ imal 
part of th edo·e and thi$ rido· run~ upward~ to th ba c of th · pro f r th 
g-1 noidal facet . 

The ou ter urface of the bon i . n1oo th and, over mo._ t f it ..: urfa n 
xternally. Th upper quarter i n1ad concav by th d v 1 pm nl f th 

g-1 noi al f ac t. Lon.i:·iludin ally , th coracoid i._, of our , ._ lrongly n v , . 

FIG. 5. - Left coracoid. _rat. ize. 

The internal .-:-ur a e is rr "p n in o-ly ~ tr n l~ 'J h 1111 r 
ran1 n i... not ir ular, li - its _· t rnal l ' nin · ul i 

n arl.- thr tiln ~ a: lara as th th r. ll i~ u h 1 ar r th bin 
The thi ke~ t part L 1hc pr ~imal n an l th width radu ally 

from th r i~taHy . Th lhiI n I 1 nrt i" ju ta littl abov th di . t 1 
at lh r th 1 on i.- a littl _ ·1 an l d again, and ha th m rg1n 
lhickne ~ ~ . 

Th c ra 1 i n u h :-- h rl r than t h 
"'h rt r than th i.-= hiun1 an l th ulna . an 1 

he"' r lali n -hi1 ~ diff r ra ly 
l 'OC di lu QIU l'ic IH I ~ . a. t "} i al f th 
f lh uln a an lh ..-h rtn . . r th pn 

and th 
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)F TJTE LF. FT OR r. TD 

rr tal len Lh 100 mm. 
L n Lh (ant ro-po t rior) of proximal urfa 
I ngLh (ant ro-1 o l rior) of distal surface 
L a t ant ro-po l J·ior length of haft 
Maximum thick1 - of pl'ox imal end 
i\Ta · imum Lhi kn of di tal end ... 

Omm. 
47mm . 
16mm. 
31 mm. 

'.""mm . 

29 

T1rn Li 'TER. L VI LE. - Th int r lavicl i 1 no· and narr wand hap d lil a 

L lh r alth u 0 ·h 1h m.aro-in j thin that it ha n t n \ holl r pr rv d. 
]nd' \d1 aL a lually r n1ajn · i th thi k n I m dian portion 'ith littl f 
lh thin l rcl ring bon . V nlrally, 1hc } n j, fi at but dor all .' it i tr no·}y 

1 

nv ,· fr t id uni f Lh lhi km clian rib. l t ri rly th -
1 p d that th hind r art f th int r-

l a v i I L r l ~· n n f ( l~ i . 6) . 
Allh 11 gh ii ·1.u1n I b' ·tal d Lhal Lh ntir int .r la i. pr r d th 

Iii l n ~ i >11 ~ f lh ' I on h r ar : L nalh 126 mm. r at t' i Hh 19 n1n1 . 

FIG. G. - Inter laYicle. ~at ize. 

THE F RE Lo1B. - H ::\IER (Fi ·. 7) . -Th ntire I ft hum ru i pr r d 
ut nly th pr ximal half of th ri ht. IL ha no out tan din o· f tur but it i 

a 

r ti I: ~ h rl and br ad and th d It id ridae i prop rtionat -1 I n ·. 
J n I i . f unifm m thi kn and i an ·ular bein o· di ided into tv o 

a u r nd horiz ntal and an inn r and lat ral. Th latt r 
al a nr al• r n 1 t th form r than in r nt p im n f 

·zu. I hal I hav n able t xamine. Th figur f th 
ar t o po r for Th 

rn ti lly traio·ht but ord -r 
rk Uy n a f r all f it 1 ngth . 

·imun1 1 a li n almo tat a 
111 T rni. t nia hleg li th 

uarl r f th 1 ng-th. h i ~ harp on th proJ i
i tally il i r und an s ' ith the . haft 

urfa 
nti 1 . In 

ar r il aril,- Y 1 p d nd h " - n f atur · 
vi w th n 1 u ual m ' hat ia-
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m idal and th urving appear t b m r - mark d h r than i u ual. n 
fron1 ith r nd it i noti eabl that the plan f Lh pr . imal and di tal nd 
ar not parall 1 b u L ar t a L an angl f about 35°. 

Th h11n1eru i onl a littl horter than th f mur but it i mu h 1 ng r 
Lhnn any f th ther liml or girdle bon _ 

Dr rn 10 OF 'TIIE LEFT H IER 

FIG. 7. - Antero-Yentral aspect 
of left humeru.. _ at. ize. 

Total length ... 
Br adth of proximal end . .. 
Br adth of horjzontal surfac of proximal nd ... 
Br adth of inn r surface of pro imal n 
Br adth of di tal n . . . . . . . .. 

ircumf r n f haft .. . 
Ind x of ir umf r n v r 1 ngth ... 
Th ind x in th hu ru f rocodilu ameri-

canus is ... 

i55 mm. 
42mm. 
30mm. 
22mm. 
35mm. 
50mm. 
.3i 

.4 

Th ... ma ur rr nl r' uffi i nl l in i al 
th g n 1al f atur f lh hu1 r 

FIG. 8. - Left radiu , 
ant rior vi w. Nat. ize. 

• IG. 9. - Left ulna, 
lateral vi w. at. size. 
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RAn1 s (Fig. 8) . - Both radii are pie ent in good condition . Each radiu 
is a relaii e] mall bone, shorter and more lender than the ulna. The pro i-
mal end i expanded antero-posteriorly and but ver little laterally, and th 
di tal e tr mit. i thin and al o expan ded fore and aft. The ulnar and the 
ant rior urface arc traight; the former ha a long, sli o-htly developed ridge 
running the wh ole of iL length near the hjnd r border . Th radius i horter 
than mo t of the 1imb and girdle bone but in this specimen it i longer than the 
pubi. 

DIME JO OF THE RADII 

Total length. .. . . . . . . . . . . .. 
Maximum diameter, proximal end 
Maximum diameter, distal end 

94mm. 
21 mm . 
f9 mm. 

94mm. 
19mm. 
18mm. 

L A (Fio-. 9) . -- Tb 1 fl ulna i pr r cd ntire but the articular head of 
Lh ri l L l l.H· l n a\: a r . p rt from this deficienc , both bones exhibit 
lh uln i a thin curved bone, much thickened at its proxi-
ll Lhi 1 ned at the di tal end. Both nd are longated 

haft i omewhat flattened and ha a trongly conca e 
a on J po terior, border . The proximal articular urface i large, 

a f P' ard and forward , but it ha no olecranon proce . The di tal 
arti ular end face dov nward and inward , and on the inner surface there are 
h o mall oblique proce e . 

Th ulna i larg r than the radiu , coracoid and pubi , it i almo t the same 
.. 1z a th i chium but it i maller than the humeru or the femur. 

Dn1E · 10 OF THE LEFT L. · 

Total length . . . . . . . . . . . . . . . . . . . .. 
ntero-po terior diameter of proximal end ... 

Width of proximal end ... .. . ... . .. 
t r - t rior diameter of distal end.. . . .. 
i Lh f di tal nd . . . . . . . . . . .. 

iOR mm. 
27mm. 
22mm. 
20mm. 
9mm. 

n . i th excellent condition of much of the 
nu are di appointingly few and frag
h r , con i t of the radiale, pi Horm 

of th rio-ht hand, and metacarpal I, II and IV 
11 th b n ar quite tvpically crocodi-

all f r litt.l r iption. Th radial , a u ual, i hort and tout, 
pan di t all ~ and mu h expanded proximall . The upper articular 

i kidne r - hap d and r li ()'htlv onca e; the low r urface i ub-oval 
an littl mor d pl, upped. Both lateral border ar tron 1 oncav . 
Th 1 noth f th radial i 25 mm. o that the length of th radiale divided by 
th 1 no-th f t.h radiu i .266 which agree ,, ell with the figure of .262 in 
Caiman lerop and .274 in Caiman niger and Crocodilus americanus. 
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Th pi iforn1 i e ry small and i only 17 n1m. in it gr at t diamet r. 
Of the meta arpal , the fir t of the right hand i ~hort 1 ut br ad, the ec nd 

i tout and i the . ame length a. 1 he third "\;\ hich i , howeve1:, mor -' lend r . 
The fourth, fron1 the left hand i . lend -r and about the 1 ngth f th fir t but 
the fifth i quite inalJ. 

Their din1 nsions fro111 Lhe right hand rr:re. 

M. J. 

Length . . . . . . 27 mm. 
l'll. n. 

35mm. 
NI. Ill. M. 1 \ . M. \ . 

35 mm . 20 inm. 

PEL IC GIRDLE ' D llr 1D Lrnrn. - The pel i and th hind lin1 le1n nt 
are n1ore fully reprc ent d than tho ·e f th hould r o·irdl and f r limb. 
There remain the pro in1al articu lar p rl'ion f both ilia th t"\ pub and th 
two i chia . 

lLI M. - The portion of the left iliu f U r UJ l r · arl f 
Th rio·hLiliun1i the a etabular region and i loo fragn1enlar r d . ri 

mor omplete but unf ortunatel the p t r - - r nl 
broken awa r 0 that it is impo ibl to o·i th di 

11 ha: I n 
hem '. Tit ' 

FIG. 10. - Right i chium, external view. 
Nat. size. 

articnlar, a 
n n l r -q uir n 
I he u t id th 1 

dor allv th n1aro·in i r und 
~ 0 

,II 1. pi ca l 
n J'r · 1 

bu I 
t 1 r 

Lhick. Th ant r -po t rior 1 noth of th 
di tal arti ular i 63 mm. 

I CHI M . - B th i hia ar 
plete. The ar larg b n 
than the pube an 
The are mu h -xpand 
di tallL, but "\Yh -r a~ J nn . H 11 

f rm a br ad alm . t· na1 , lal , I he 1q I 1· 
-,, pan ion i f rn d I) '" arfj ' 11]ar I a I. 
onn 1 l l y a l n .i I (Fi ·. 10) . Th 

. mal1 r an I nr I ri r pr imal pr -
arl.i ul l ·vvi1l th ant ri r ilia pro 

and with 1h pubi , n it .lud Lh pubi 
fr m an. r ontact "\Vith tl e iliun . Thi ant Ii r 
proc ari on a f r\v r l Lr i1 t n rl'. 
horizontal, n cl whi h protrud from ju t 
b lov th prin ipal arti ular urfa f th 
i chium. Thi urfa i irr ·ular on1ewhat 
ang11lar, and hroa ·1-r than lon o·. Di tall. t 
th h a th - haft i triang·ular ut o n it 
expand to the broad, thin and ur d di tal 
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nu· Th di ta] nd of th i chia meet in th middle line. The bone are quite 
t pi a11. roe dilian in ize a~d appearance . 

Dnm ION F .RIGHT J enc ::\t : 

Maximum length, oblique . . . . . . . .. 
ntero-posterior length, proximal end 

Greatest length, distal end... .. . .. . 

l l\1E , 10 , F TD'E LEFT P BT : 

rp L 1 1 ngLh .. . .. . .. . .. . .. . . .. 
M aximu di f proximal end 
Minimum iam L r f 1· x imal end 

1 a th of di Lal n .. . .. . 
Thi kne s of di tal margin . . . . . . . .. 

109 mm. 
48mm. 
58mm. 

Frc. 11. - Left pubis, ventro· 
lateral vie\v. Nat. ize. 

3mm. 
23mm. 
13mm. 
49mm. 
,._,mm. 

THE He ro Lnrn. ·- FEM R (Fi .. 12) . - Th ntir and w 11-pr r d left 
f n1ur j r nt but lh ri ·ht f mur i rather fra o·m tar. and lack mo t of the 
h ft an th li t 1 arti ular end. Th left femur i lono- and tout and i both 

r a r 1han th in on1pl t and'' orn right femur a i 0 ·n d to Gavialis 
It i ho' v r much horter comparati ly broad r and 

rr pondino· bon of Tomistoma chlegeli. Th fourth 
Lr l ant r in b th p cim n of Dollosuchus i n1or - prom1n nt than in the 
m d rn Tomi t01na and e t nd further di tall .. 
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.• 

The h ad is n1 derately xpand d and i round d . It thi k L part i in Lh 
1niddle . Th upper part of the dor ~o-lateral (po t-axial) urface i flat , but ju l 

m 1 th th r ~i le fro1n Lh fourth tro hanter ther i a n1u ular groove 'vhi h 
1nnkes n n1nrk d triangnlar indentation. Thi feat ure i r pre nted by an ova l 

FIG. ic-mur 
Jl!Q::n rior \i.ic-w. 

. \1,rro · y 1a . :::ize. 

clepr"'ssi n on the fen1111' of Tonii. tonia ·hleyeli . 

The fourth trochanter L rather pyramidal in hap 
an l L ~ ituatcd two fifth of the way ]i ta1l 1 al no· th 
h on e . In the recent Toni istorna the r p tiv di Lan 
js a third of the 'yay do' n the bone. Di tally fr rr th 
trochanter th fen1ur in Dollo uchlL i. mor Lr no-ly 
Ctll'Y d. Th dLtal arti ular nd i quit t pi al ul 
the xt rnal c ndYl i n1u h laro· r than lh inn r an l 
the bon e be lwe n lh m i Y ry thin d r - 1 tr llv . 

' ' 
h gro Ye n th r al (p o t-axi al) i l } tw n th 

r ndyl ~ i tr n o- ly m ark l. n lh ,. n trnl . 11rf iL 
is 11nu u ally deYcl p d al bu l n L l u h a n n l 
as n the oth r. 

Th sh aft L irreo-ul arly Yal in ar 1s 

twL::t d th at the plan of th upp r rli u r 1 l 
and that of the 1 w r form an an o-J f 45°. 

Total len°th 
Gr at t \Yidth of proximal en 
Great st w idth of di tal nd 
Di tanc of entre of fourth trochan ter 

mm. 
mm. 
mm . 

from prox imal end (a ) 5 mm. 
Di tanc of c ntre of fourth trochanter 

from dLtal end ( b 1 - mm. 

Rf a a I b .. 

The rat i in ,. c di/11. mnericanu, i . --1 and i1 
lh f T< mi. f< ma . <111 J .li -hi h [hay fr .. ~ . 

TB"CL . - _ - thin o· can 1 a 1 1h 
, f r t h r a r r p r n t nl. - t h di t l 

m all 1· fra am en t r m th 
~a1n 

i mm. 
l i· f t.h di tal n 

fibula 1 1 mm . 
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TAR · s . - l either tarsu i complete, but from the right limb there i the 
al aneum (fibu lare), the fu ed astragalu s (tibiale and intermedium) and cen

tral , and the mall, rounded o sicle r epre enting the fu ed 1-3 tar alia. All 
the e bon are quit well pre erved and of quite t pical form. Their shape is 
ver. irre 0 ·ri1ru and th R]can nm ha s a ver prominent heel. 

D1M E 'S ro 1 
• : 

Maximum. diameter of right astragalus, etc . ... 
Maximurn length of right calcaneun1 
Maxi1num diamet r of tarsal ia 1-3 .. . .. . 

From the e fio·ure it appear that the 

30mm. 
40mm. 
21 mm. 

dimen Ion f th · tibia and fibula , t th r 
b ne are large compar d v ith the 
an little doubt of their a ocia-

ti on . 

l\if •T 

~1 ' 1 'l' au Lh 
f urlh I' tl l fL f 
fr n th ri ·ht. 

Lalar al of both id are fairl ' ell repre ent d . 
nd and third, and Lhe fraginentar first and 

l. an 1 the four complete m etatar al and se en phalange 

Th m tatar al ~ are all lon o· and comparative! tout, with n1od rat I 
·pand l di tal and proximal end . The fir t digit i tauter than the other 

and th third i the long t. . The metatar al are all long compared v ith the 
phalano·e . 

DIME JO 

Length . 

Len foot. Rigl1t foot . 

M. II. :\J. HI. 11. I. M. 11. M. III. M. l. 

0 mm. 82 mm. 73 mm. 81 mm . . 83 mm. 73 mm. 

can be determined the phalange ar~ ph_alange 1, 
1ngual of digit II, phalange 1 and 2 of digit III, 

fir t n a fragmentar ungual. All appea1 to be from 
th rio·ht fo t. th g- n r 1 har act r of toutne , but not length, 
v ith th orr pondin · La ar al Th are all quite t rpicall crocodilian 
m iff r in no i u d gr th r Lh an f iz , fron1 the phalange of a 
m d rn To1ni torna schlegeli . 

c TE . - ociat ·with Lh foregoing remain th r i a large coll tion 
of l rn1al ut A to th ir actual po ition it is a littl difficult to b d finit , 
hut th ar all mall m or or 1 circular, and rath r like th maro·in al rows 
In ro odilu . , ome ar flat ,, hil - ot.h r are ridg d. Th majorit are mall a 
liltl r a r than Jon g th br adth b jng about 29 n1m.. The upp r urfac 
i. pitt d nd ha a rie f mall radially arranged can al . N ither the e nor 
th pitting ar r gularly arranged or very prominent. The middle of the cute 
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i rai ~ into a longitudinal ridge. The under rfac - f the scute is smooth 
and conca e from ide to ide. 

Other cute , probabl r belonging to a median ro-v , po . e very much the 
an1e haracler but the median ridge L not de lop d and the upper urf 

i con ex and subconical. The general hape of the e cute i oval, with pit 
and radial marking , and with a rather irregular margin. _ b autifull pr -
erved cute of thi kind measures 35 mm. aero and 30 mm. from back ·t 

front ret the maxin1um thickne i onl 5 mm. 
mall. 

ome of th ute ar r 

There are other fragm nt of flat, feebl sculptur d bon hi h look lik 
scute or piece of a eh Ionian n ur 1 pl t , and not impr babl th r 
portion of the entral, ternal, rib . 

. There i no trace of an larg , qu dr 1 gul r r Li 
of the median row in modern rocodil . r i 

articulated cute a ha been figureu anu d 
The number of . cut pre er ed i onl a m 11 fr Li 1 • tl at 

the rocodile po e ed, and mo t of them app ar t b 1 n · t th 
Their mall ize in ome ea i note\ orth but oth rwi th 
featur ' hich call for additional-d cription or omment. 

GE OF THE PECIMEN. - In variou part of the de cripti n r f r n ha 
been mad to apparent! r youthful f atur of the kull. Th c mparati 
breadth of the cranial table, for e ample, ha be n menti ned and th nu,mber 
of maxillar teeth under the orbit. Althouah th featur ar mong tho 
which age i indicated when taken in conjunction with the tat f th 
the relati e size of the orbits and upratemporal fo ae, and th f 
the latter (for they are u ually very small and lit-like in young 
is clear that. the pecimen i not immatur , but an adult an n a 
advanced age. An further growth would not ha ff t th l ; 1n ·hara 
upon which the dia.ano i and de cription are ba d. 



W. E. WINTON. - THE CROCODILE F MARANSART 37 

COMPARISON WITH OTHER FORMS 

The precedin°· de cription " ith the frcqu nt con1pari on to Thoracosaurus 
and Torni. toma 
from Lh · old r 
tat f th 

f 

\ ill hav ho' n uffi i ntl ho' different the new genu i 
tabli h d f rn1 . It ,. ill 1 - onvenient, however, to recapitu-

poin t. nd t n l th ential difference with a wider range 
h ra t r are tho e of the kull, a thi region i quite 

l r th a n -ra referred to, although remain of the bod 
I ra ticall unknown . 

Th ra au ru,, i . o· n ral ha a longer and narrower skull (the length being 
Lhr .. th br adth) 'vith larger lachr, mal . A in Dollosuchus the upra
t p r 1 vacutie are broader than long, but the are larger than the orbit . 

mall antorbital fo ae are reputed to be pre ent. The facial profile i. flatter 
than in Dollosuchns, and the te th are more numerou in both upper and lower 
ja\ . Thoracosaurus ha no interdental f o ae. 

H olop i a g nu ery clo el allied to Thoracosaurus but it differ from it 
in ha ing no antorbital fo ae and havine the orbit and supraten1poral acuitie 
equal in ize. Othen Le, the difference en umerated for Thoracosaurus erve to 

i tino·ui h Holops al o from Dollosuchus . In th last-named , howe er, the 
I nt f th h, papoph, i in the axi ha g·iven ri e to a m edian. keel on 

rf f th entrum. Thi i not developed in Holops . Both 
H l p har the pri1niti e feature of having the frontal 

argn f I h . up rat mporal f o ae. 

Tomi toma i di tin t in the man feature and proportions 
in t n d through ut th l ription. Here, the 1 ull i a little 
lon r mpar d vvi1h that n w 
f ial pr fil . Th upratemporal a uit.ie ar 
Ion · r than br ad and onl about half th e iz 

and ha a much more concave 
quit different ince they are 
f the l bil. . The number of 

te th in b th upp r and low r j a'y i a little greater . 
Eo uchus, de cribed b Dollo in 1907 but figur d her for the first ti1ne 

(Pl. I Fig 5, 6) i al o learl, unlike the new genus although b th come from 
th E n f th an1 ountr, . Eosuchus ha a slightl, lon ger and narrow r 
kull in whi h th uprat mporal fo ae are mu h maller than th orbit and 

ar 1 ng r than br ad. The fa ial contour i rath r flat and th int rorbital pace 
i n x. Th int rnal narial opening i not o po ·teriorl .. ituat d a in Dollo-
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such u The canal of lanniu i ver r grea tly d vclop-.c] . Th . pl ' 11 ial r ·0 ·1 n 

of the n1anclibular ympl v i i concave. 

Gavialosuchus i clo ely imilar Lo T nii tonia an l ·o i li -Un L fr r ll -
suchu . The kull alLhouo·h having mu h lh ' an1' 1 n°·lh l 1 r a Hh raLi 
in the la. l named o· nu , ha the n1icl lle of th · fa ial r 0 'i n br a r an th 
upp r urface more con a e 1 ngitu linall~r . The cranial lahl i . r laliv l <r hll'o· 
cmnpar'd " -iLh lhal of other genera . Olh r p inl of inl ' L' tar th Y ry .·LnilJl 
~ize of the quamo. al, at 1 a L in Cavialosu ·hu mn ri ana C\T k 1921) the 
auo·ulalion of lhc it n r na rial op ning, an l th larg - ~ iz and . h rLn : . f ll ' 
I thg"n rally . Th laro· . iz fth L lh r ]ali v l th iz f lh 11111 i. a 
r . emhlan e belw - n Ga ialosuchu an tw g- n rn fr 111 lh i.\rg nlin cl 1il l
fully referred Lo the famil ~· T rni . lorni l ar . Th . nr L pt 1·rhan pliu., An1hr -
~ tti and Oxysdonsaunis f Lh am au I h '" 

Ru c ni (1935) in di. · ti. i.ng Lepto l'rliampllus lra\\ . allvnli Hl I lh siz' f 
lh e t th omparecl with th relati l . . n all iz f lh jn\ a1 l : 11g-g ': I: tlial. in 
lhi it i po ., ibl lo me r lati n hip ' ilh a ial . u ·/ 11:. II w • •r I hill 
may b it i at lea t I ar that Dollosu h u i quit L fr rn I h : g- ' IH'l'il. 

Th e ond g - 1111. .i;ysdonsauni i ba - up nan i.. lal 1 l th again )f' 

omparatiYely laro· . izc , an cl ,,rhich i. quit llnlik an r of Lh t I h f I h 11 w 
Europ an genu ... 

third ou th n1eri an form Gryp u hu fr m Lh maz an I 
repr nt cl by the end of th upper jaw ha b n d ri l Gl'tri h (1 12) . 
Th palalal a peel f lh pr -n1axillari i. n1u h hort ran 11 r a lcr than in llo
suchus and on the cl r. al . urfac th arrang m nt of th na I ma.·ill r an l 
prcn1axillary utur i. n lirely diff r nt. 

There an be no d ubL what oe er, th r for , that lhi n 
perfe tl di tin t form b ·longing· to th famil r Tomi tomida . 

On the other hand ' hen ompar tl ' ith th Eno-Ii h . 
Gavialis dixoni th -re can 1 no doubt that th h r p 
althou ·h cliff r n in Lh . iz of lh indivi ual n ' rn d nrc 
type of the pecie om fron1 rtainly I.\ o and p ~ ibl thr 11 

larg r than the Belgian form and th l h r, r I h r.- , . all r. 

). 

1D1 I Hi 11 illll •d 
nll i I nli ·nl 
I)\ i 11 . . Th 
livi ual n 
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SYSTEMA'fIC POSITION 

'I'h , ·Labli. lun 11 L f a n ' o- nu. f undoubted To111i. lomid hara ter. 
' real Lh pp rlunil of r i wing bri ,fl the member hip f thi imp rlanl 
f amil L . Th' r · i. n p i u l h J" in tracing the nomen clatural e lut.i n f it a. 

<l rn r . arcl1 ha . br 'all~· larifi d th lin1it of th mai1 famili , ancl 
HI h )f lh . ' mfu . i n in kl r work. vva cau c<lbytheirauthor · diffi ull i11 

d i ling- "b I h r T mistonia \ a a avial or a Crocodile . 
r r' •n l r vi ' r lh arli t ' e need con ider i. Giiri h. In r alino· hi 0 

11 u an 1 p ci , Gryposuchus J essei and di cu ing il affinili , h 
Lal : « \ ahren<l fiir 1 01nistonia noch Raum i t bei den eig ntlichen o-

dili<la , mu n di he pr eh n en lerLiaren und j ungkretazei chen Form n in t
in r Famili zu ammeno·efa t ' erden die zwi chen Cro odilidae uncl 
t ht und z1t die er Familie gehoren Gavialo uch.us eggenburgen is , 

« Gav. n a rorhynchu » bei Ger ai und « Thor. 1nacrorh. » bei Kok n und nd
li h di yorJi a nd n Form n « Gryposauch us J essei Gur. » The mi p llin°· of 
Lh nam f r 1 po uchu. i one of th e e eral mi repr ntali n of g; n ri 
nam . in th pap r and . ome unfortunat ly ha been r p at d by uh qu nt 
au l 

an l a ain followino· th d cription of a 11 '' form, Tr d on (1924), 
\ h u: 11 rned ·with Thoracosaurus remarl that « at lea t 

fa i Ii : ng- 11 0~ , ·1 r dil an b di tingui h d 
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aunL. LEL v (i 1. H l p CoPE) . 

am. T l\II T ~HDAE 1\Iio -n - r nt tim . 

Torni tonia M ELLER. 

- re nt time. 

Hypo rwnz ( ?) ' E ' . Gavialis OPPEL. » 

in th t d t th n 
with ifi nti n whi h 

r and mor mpr h n I 

dition of Zitt ]' Pala ontoloo·y (1932) ha app ared .. 
o far a th famil r Tomi tomida i concerned I 

than an r of tho pre iou ly g i en. 
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The family is there . ugge ted to contain eight genera Thor.acosatuus, Holop , 
Eosuchus Toniistorna, Gavialosuchus, Gryposuchiis, Leptorhmnphus (a mi print 
for Leptorrhmnphus), and Oxyodontosaiinzs (a mi print for Oxysdonsaurus). 

Finally, in 1£)34 j.fook (1934) published a hart paper on the olution an 
clas ification of the Crocodilia in ' hich he recognize Toniistonia nd th oth 1 

genera ' hich are included above in the same family merel a g nera ithin th 
' ide family Crocodilidae . He, al o, refers to the genu Ox ydonto aurii n1br -
setti. In the original de cription Ambro etti (1890) cl arl th am 
Oxysdonsaunis which is not nearl o euphoniou a the re i d v r ion. 
re ision of the name has b en publi hed o far a I am U\ ar and Ll h 
an emendation would not b permi ib] in any a o that th 1-. pl a ant 1 u t 
original generic name mu t tancl. 

If we examine the genera num rat -d 
from the Upper Cretaceous to the pr nt tim 
rang· e ri. t . 

find lhat th Ur rano· in un -
n] lh t'; ra hi a ] 

The olde t genera are the clo ely allied f rm Thora au.rus , r d H l ]J . . 
1 horacosaiirus v a establi hed b Leid in 1854 th t p - l 1 mg 

ut 
lil ill 

T. neoce ariensis (De Ka ) . The original specim cam fr m 
since that time other pecie have been named. T. macrorhyn J u 
ha been found in the calcaire pi olithique of the 1arne Franc , 
:Maa ·trichtian of Holland . Another, and one of the b t pre er ed 
T. scanicus Troed . on from the Danian of Malin.. \Yeden. 

The genu Holops wa ... created in 1869 b Cop ,, ith H. brevi pini p -' a 
the type- pecie . There ha continually been much c nfu ion b tw _ n thi 
genu and the preceding one and although Ha (1902) Ii t ix p Tro d n 
(1924) place them all in the synon. m of Thoracosaurus. Thi babl. 
incorrect because the two genera differ in the relati e ize of th ir u 
vacuities to the orbits, a character of son1e con equence an 
Thoracosaurus ha on each side an antorbital a nit , 
It is possible, hov ever, that the antorbital a uiti 
natural but are the re ult of accident. 

·auru r n t 

Both genera are alike, and differ fr m th mi t mida , in ha in · th 
frontal in the margin of the uprat m r 1 a uiti ,, hich i a primiti f tur 
but they are the olde t genera in th f an1ily and thi . ligbt diff r nc re I 
sufficient to ju ti( the er ti n of a pe ial f amilv for th m a v n th t 
Tro~d son ha don e . 

The n ext genu in tratigraphical order i Eosiichus Doll th 
species bein g Eosu hu lerichei Dollo (1907) . Thi i l no' n b. 
kull fio·ured h r (Pl. I) and some other frag-m nt and i a p rf tl. di. tin ,1 

and valid o·enu of Tomi tomid character. Its age i Lower Landenian. 

Dollosuchus dixoni, cic urring in th · Bra kl ham of Englan and th Bru -
selian of Belgium, i the next in ascending tratio·1aphi a] ord r , alth u h thr 
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·P f T01nist nia nr al o known from th Middl and pper Eocen of 
Eo· pt. 

Th - a ial u h us, v hich i ry lo -ly r lat -d to Toniistoma, wa 
f und Toula and Kail (1885), the type-. pecim n beino· the incomplete 
. l· ull of · a ialo. u hus eggenburgensis from the Miocene of Ego·enburg u tria. 
. n tl r i . anie ricana ( ellard ) come from the 1ioc n of Florida an ] 
ha n r full d cribed by :Mook (1921) . 

dr 'v (1906) and J leaud (1930) hav pla d the o·enu in th nonym 
f Tomi t m.a, th form r author onlendino· appai ntl , that th onl real rit -

ri n i wh tl r th na. al.. ar in nta t' ith th pr maJ ilJari or ot . If the 

a l r 

n ta t th 1 n · L T rnistoma. J ol -aud in lud nearl all 
r 1'omistoma in de ribino· a r markabl 

int r tin to note that in di u ino· the relation hip 
ni nt to re-arrang the adou .. form into oToup 

t and ati factor if the gen ra ha l been left a the 
ri ·iJ all~ w r . 

i fi ultv '' ith Ga ialosuchus i that ome fragment of ·ro tra de cribe] 
auth r Tomi t ma ha e certain resemblance to the ame part of 

tl r lru f . eggenbul'gensis Toula & Kail. The particular pecimen in 
hi h th m tt r ha b n rai ed i T . (J1elitosaurus) champ aides . Thi wa. 

tat l by L d kk r (1 6) l b identi al with the u trian spe ie . 
Thi parti ular qu tion annol definitely be . ettled a the mo t important 

part f th ull f 1 di ano tic purpo e i the cranial portion. A uperficial 
r mblan tip of th nout of mo t of the p cimen in thi group i 

ily t f und. l t i io·n ificant that although a large number of pecie" of 
7 

~ r 
f th 

fr 

q p r ar 

h v b n d ribed mo t f th m ar ver - fragm ntary. In nearl r 

a • mpl t kull ha b en found fo il it i a .r to demonstrate 
a11 ~ t nt nd in1portant featur from the modern Tomi -

th 1 a t ati fa toril defin d 
ar J Amongst it man member 

r f v f th pe i are k ov n 
' hi h ha rd d are briefl a 

T ndrew 
n um E , pt. The t pe in 
1 rf t r trum ' ithout the pr ma illar, r i n. The back of a 

n f und. Th i lo lY related to tl f rm T. gavia-
d lal .r. T . fri anum (1901 1906) i Lo from th 

in the b d ov T. ke1'1.u en e. Th t. pe i a nearl r 

ut t th in th, J loo·i al Mu um Cairo. Th re i~ 
im 1 in Briti h Mu eun1 1 i tino· of the front end of both 
"' r j w ly j in d ,. hi h h w that th pr maxilla had fiv 
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Leeth. The number of mandibular teeth i 20 on each ide 15 being in th 
s_ rmphysial region. 

. T. gavialoides Andrews (1905, 1906), Upper Eo ene of Egypt, i known 
from a kull which has not the hinder end of the palate (v ith the inner narial 
opening) nor the t ip of the snout. The orbits, upratemporal vacuitie , and th 
proportion of the post-cranial region are quite unlil e tho. of th n1od rn 
Tornistonia, accordin g to Andrews, and the numb -r of teeth 22-23 i larg r than 
is u ual in Toniis tonia . There are five teeth in a h premaxilla, a number 
ron1mon in many of the fragment referred to the o·enu , although the ad11lt 
recent 1'01nistonia ha onl four. Dr. :Mook, ' h o ha exan1ined probabl 
crocodile than any other auth rity, t 11 n1 that the nu1nb r of t th i un pe -
1edly con tant and that a variati n of two in numb r i 11 uall, to l r o·ard d a 
n1ore than an individual variation . 

The next specie are :Miocen in ao· and fr m nliLi 
rhe n1o t full de cribed of th e i the ro trnm an rnnit1m 
figured under the name of Tornisto1na. calaritar u h ) . Th e 
pecimen i from the Mio en e of Cagliari, ardinia. Iha I j t 

i . ~ neare t to Gavialosuchus eggenbnroensis but there ar r . an~r i u iff r-
ence . The Italian pecie appear to he a true T onii torna , alth u 0 ·h again 
much of intere t i mi ino· in th . pc in1 -n and it ha . 5 t th n a h 
pre111axilla. 

T. dowsoni Fourtau (1918) i another . pec1 kno' n from th Mi 
thi ea e from Moghara, Egypt, ,. here fragment of the ro .. trllm ar 
abundant . The t v pe-~pccimen are .fragment of th upper an 

n, HI 

Hn o·l 
0 

r Ja' . 
There i a more complete k.ull n o,. in the Briti. h lVIll l1n1, but h r ao·a1n manv h • 

of the important point. are not pre er ed. 
The other ::\ifiocene p ecie are T. chmnpsoides (Hulk x w n 1. ) nnd 

T. gaudensis (Hulke) . Th former i known from th ti1 f lhc roslnml illHI 

lower j aw from Malta and ' a fir t de rib d Ly 1 I r (1 ( w n ha in r-.· 
previou I r gi en it the manu cript nam f </ lit . aun1. cha n p i fir I 

quoted by Hulke [1871]), and th latt r na wa f ltncl h . [u]k in 1871 n 
an in compl te kull and part of th n-wndi fl' m T. harnp id h ac 
five premaxillary teeth but th r i lit LI to aid about it, but T. gauden i h a. 
all the charact r of the a nu T n i t rna a cord in o· to Hul1 ' bri f d 

The occurrence of a m '\Nhat r markable . p cie. from th Pli 
Ethiopia , ha been full~ d rib d by J oleaud. 

The pecim n ar fragment of the nout and n1andibl and ar r marl abl 
in having the al oli er . out tanding. The total number f t th i. 24 n a h 
. ide and ao·ain a h prema_ illa ha fi alv oli. Ac 0 1 clin g t .Tol au it i. at 
the ga ial end of the varied Tomi tomid o· nu . 

Th livin o· T01nist01na schlegeli i different in m an r p t.. from n1 f 
the e pecie , but thi could well be o without in an wa in alidatino· th ir 
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r lati n hip on account of the length of time which ha elap ed between the 
arlie t Eo ne . pe ie and the pre ent day. All the specie listed above have five 

pr ma illar t th ' hile th living form ha five onl, in the erv voung condi
tion and onlv four throughout its adult life . As a whole, ho-v\rever, it i ob iou 
that tl · nu a at pr ent con tituted i indefinite and that many of the peci 
b r nam v hi h are of no . tematic importance although u eful for referen 

Th r mainin°· g n ra are e en more indefinite than some of th form 
r -f 1r d t abo ryposu hus Jessei -Urich (1912), from the Plei to ne of 
Brazil, i kno n onl from th encl of the upp r Jaw. The snout would app ar 
t be ma i with ntur on th dor al 11rfa of lh ·ame ·pattern a in Thora-
·osaurus 1na ,. rhyn hu an l n th entral urface like tho. in Crocodilu 

c} mnp ide . Th r ar n ly four 1 lh in ea h pr ma ' ill a. J oleaud ref err cl 
t.l i f rm I 1' 1 i. t n a ut th r i n r al indication of it affinitie . 

Th t n a g nera, Leptorrharnphus and Oxysdonsaurus, 
·with an ad antao·0 . The are ery inadequate! known 

l on a triated tooth who e de cription Ambro tti 
p11hli : l1 ] wilh rtain r r mbro P-1ti th ir author (1890) con id r cl th -1n 
I< l 1 n a l th a ialiclae and Ru coni in a re ent pap r (1935) ha . r tain d 
L pt 1Thamphus entrerrianu 'vithin that family , but he doe. not mention Oxys
d n aurus . 

. \ br tti publi h ed but a meagr d cription and o·a e no fio·ur it i 
jn1p ._. ibl to th true y tematic po. it.ion of th se two genera. 

n r i 'vino· the m n1b r of the family Tomi tomidae enumerated abo e it 
ii; lear that ertain hara t r ar of fairl , onstant importance throughout the 
. ri . . Th r 1h ._iz of and r lation hip between th na al and premaxilla , 
lh , ha and r lati iz of the orbit., upratemporal vacu itie , and external 

ning , th po iti n of th internal narial opening the general propor
f 111 ~ ranial tabl, th number oft eth and th l ngth of the mandibular 

. i 11 'itll t.h ln . t f tur, it i inter ting and perhap in tru ti · e 
t r.lh flh . ,mph, i tothelngthofth mandible(in 

) in vari u i h f ]lowing Ii t in which a true crocodile 
l. n nd nd a true ga ial t th th r, ntain all the fo il Tomi tomidae 
in ' rhi h it i po ibl . to al ilate thi r tj 

L. of mandible. No. of symphy ial 
L. of ymphy is. teeth. 'rotal no. of teeth. 

rocodilu cataphractu 3.90 7 15 

Dollo uchu dixoni 2.72 10 17 

Tomi t01na chlegeli 2.34 15 20 

T. calaritanu 2.23 12 17 

T. africanurn 2.14 14 20 

T horaco aitru canicu 2.00 17 23 

a iali gangeticu i. 5 23 25 
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Pl. I. 

l\ I a nd i I le . (A bout :.,j': 11a tural s ize). 

7. Dollos 11 c hus dixoni (Owe n). 

Photolypie A. Dohman, Bruxcll es . 
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Vcrh Kon. NnLtmrh. i\1LLS. Bclg . 

n o SO, I !l07. 
nr 80, IU37. 

I. Upper surface of skull. 

'2. l ' ruflll of Rk11ll . 

3. Palal11I vi w. 

(All figur R G/ I ·~ 1rn turnl siz •). 

1, ~ nnd 3. - Dollosuchus dixoni (Owen). 



Occipital reg-ion of sku ll. (7/ 10 11atura l s ize). 

4. . - Dollosu ch us dixoni (Owen). 

···················· ........................... ······························· ·················· ······ ·········· ................................................................................................................................................. .. ...... . 

- . ' 
-.-~~~~~.:;-~:;,;:i;....::;..,..::;..:::;~-..:...-·~-. ~-;:=:::::;..~="'=--

- __:..~ --

:1. Upp r surfa ce of s kull. (1 /3 uatural s iz ). 

G. Palatal view. ( l1J 1iatu ral size). 

5 and 6. - Eosucbus lcrichei Doli o. 

W. E . SvVJ.NTON. - rl'he 'irocodil of 1\1.a. ran sa,r t . 


