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PRELIM INARY NOTE ON A CROCODILlAN FROM TH E
UPPER CRETACEOUS OF MONGOLIA

(P lat es V-VI )

Abstract , - A new genus and species Gobiosuchus k ielanac assig ned to thc new fami ly Gobiosuchidac , tenta t ivel y within
Protosuchia , is erected for a sma ll Upper Cretaceous crocod ilian fro m Bayn Dza k, Mo ngo lia. It is characte rized a. o. by
the pr imiti ve structure of the pa late an d well develop ed antorbita l fenestra .

INTRODUCTION

During th e Pol ish-M ongoli an Palaeontological Ex pedi tio ns in 1965 a nd 1968 (K IELAN­
JAWOROWSKA & DOVCHIN, 1968/69 ; KI ELAN-JAWOROWSKA & BARSBOLD, 1972) seve ra l croco­
dilian specimens were found in th e Upper Cretac eous deposit s, zo ne of Prot ocerat ops andrewsi,
in Bayn Dzak , Gobi D esert , Mongolia. They come from th e site Volca no (G RA DZINSKI
et al., 1968/69 , Fig. 29) wh ere they were collected together with lizard and mammal
remains. The material con sist s of four skulls, one alm ost complete, 3 less com plete, as well
as of two postcranial ske leto ns . These specimens may represent tw o differ ent species of Go­
biosuchus n. gen. of wh ich one - G. kielanae n . sp. is there establi shed and diagnosed ; a more
detai led st udy of the entire materia l will be publish ed at a la ter date.

.A specimen of a crocodi lian being an incom plete, di storted skull with the mandible,
wa s de scribed from the sa me deposit s and loca lity by Moox (1924) as Shatnosuchus djadocli­
taensis Moox, 1924. In sp ite o f th e poor sta te of preser vati on of th e latter specime n, it can
be sta ted that it differ s very clearly from Gobiosuchus k ielana e n. gen ., n. sp ., in lack ing th c
antorbital fene stra a nd show ing th e choanae shifte d more posteriorIy. The eus uchian a ffin ity
for S . djadocht aensis was sugges ted at first by MOOK ( 1924) a nd more recently by K ALl N (1955).
However , at a late r date , M OOK (I934) assigned it to the family G oni opholidae (Mesosuchia) ,
thi s sys te matic po siti on being accepted al so by KONZHUKOWA ( 1964) a nd K UHN (1968).

The material de scribed in the present paper is housed in the Palae ozo ol ogical In stitute
of th e P oli sh Academ y of Sciences in Warsaw, for which th e a bbrev ia tio n Z. PaJ. is used .

The present autho r gratefully acknowled ges the va lua ble remarks of dr. dr. P . ROBINSON
(Univers ity College, London ), L. P . T ATARINOV a nd A. K. ROZHDESTVENSK Y (Palaeonto logical
In stitute, Academ y of Sciences, U SS R, Moscow).
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SYSTEMATICS

Fa mily GOBIOSUCHIDAE n. fam.

The family is monotypic and includes so far only one genus Gobiosuchus n. gen. and one
species G. kielanae n. sp.

Diagnosis - as for the spec ies.

Genus GOBlOSUCHUS n. gen.

Derivation of the name: found in Gobi Desert.
Typ e spec ies: GobioSIIC!llIS kielanae n. sp.

Gobiosuchus kielanae n. sp.
(PIs. v, VI, Text-fig. I)

Type specimen: Skull a nd disart iculated skeleton (Z.PaI.Nu.MgR-Il !67) ; PIs. V, VI.
Type horizon: Uppe r Cre taceous, Djad ok hta Fo rmation, zo ne of Protoceratops andre wsi G RANGER & GREGORY.
Type locality: Bayn Dzak (Volcano) , Gobi Desert, Mo ngolian People's Re pub lic.
Derivation ofthe name: in hon our o f Prof. Zor r« K IEl AN-JAWORo wSKA(Palaeozoologieal l nstitute , Pol ish Aca de my

of Sciences, Warsaw).

Dimension s - see Table I.

Tab le I

Gobiosuchus kie lanae n. gen. , n. sp.
(meas urements in mm)

Length o f skull
Posteri or width o f skull

Length o f ischi um (cst im.)
Proximal widt h o f ischium

D iameter of acetab ulum

Length of coracoid
D istal width of co racoid

Length of sca pula

I
Z.Pa I.Nu. I MgR -1I/68
Mg R-1l/67

-
65 -
34 -

--- -~------

12 -
3.5 -

-- - --- - - - --- - - -. -

4 -

- 11

- 7

- 14

Diagnosis. - Sma ll crocodi lian , skull pneumat ized, crania l tabl e flat , snout short, orbits
in lateral position , po storbi tal bar semidepressed, anto rbita l fenestra pre sent, supratemporal
fenestra closed , externa l nares separated by nasals, quadrate strongly inclined, palatines not
taking part in formation of secondary palat e, maxillae meetin g each other ventra lly in front
of choan ae ; three pre max illary and eighteen maxilla ry teeth , mandible witho ut externa l man-
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dibular fene stra and with poorly developed ret roarticul ar process ; coracoid short ; limbs long
and slender; whole body, including at least th e proximal parts of limbs, encased in bony armor;
cranial table and scutes sculptured .

Remarks. - Gobiosucltus kielana e n. gen. n. sp. shows numerous ch aract er s which were
so fa r noticed only in th e most primiti ve representa t ives of C rocodi lia - Prot osuchia a nd
Archaeosuchia (according to SILL, 1967 or Stegomosuchidae acco rding to WALKER , 1968).
Therefore, in spite of th e lon g strat igraphic gap co ver ing th e whol e Ju rassic and most of C reta­
ceous, it seems more rea son able to assign Gobiosuchus n. gen. (a nd G obiosuchidae n. fam.)
to one of these suborders, as a relict representati ve, than to th e more mod ern Mesosuchia .

Among th ese primiti ve characte rs sho uld be mention ed the presence of anto rbital fe­
nestrae, and that the na sals reach very far forwards, separa ting th e externa l nares without
th e participation of the premaxilla e in th e formati on of interna l bridge. P remaxillae meet
each other dorsally onl y at th e very t ip of th e sno ut.

Quite unusual for th e Crocodilia is th e co nst ruction of th e palat e, very th ecodont-like.
It could be investigated in two specimens , a nd th ese sho w that th e maxillae a re co nnected
mesially by a suture and that po steriorly to them a re two large ope nings, separated sagitt a ly
by a bony wall constructed from the vome rs. Posteri orly, and in th e co nnectio n with the vo­
mer ine internarial wall, th ere is a bridge formed by th e narrow , a nterio r palat al processes
of the pterygoids, a nd flanked laterally by th e palatines. A striking feature of the base of the
skull is the fact that th e basisphenoid /parasph en oid is visible in vent ra l view. In eusuchians
the more ante rio r par t of the braincase is hidden by th e pt erygoid s, which meet one ano ther
posteriorly. In mesosuchians there is a partial cov ering of th is region by th e pt erygoid s. These
relationsh ips are of course connected with th e stage of development of th e seco ndary palat e.

If the pair of postmaxillary openings is int erp reted as th e choanae, which seems to be
the only po ssibility, th en th eir positi on is more primiti ve than that found in th e Mesosuchia.
On the other hand it does not resemble th e pseudosuchi an pattern , th e mesially connected
maxillae being alread y a n advanced spec ia liza t ion fo und in the palat e of some ph ytosaurs
e. g. in Proterochampsa REIG, 1959 (?), Machaeroprosopus adamensis CAMP, 1930. As there
a re evidently no other openings po steri or to th ese postmaxillar y o nes , so the latter seem to
constitute the onl y po ssible openings for th e choanae. U nfo rtuna tely, the position of choanae
in the earl iest representati ves of Crocodilia - Protosuchia is unkn own , but th eor etically
it is very probable th at it resembled that found in th e th ecodonts.

It should be al so mentioned th at th e orbits in Gobiosuchus k ielanae n. sp. face lat erally
as is the case in many other archosaurs, but rarely in cr ocodilians. The pectoral gird le is a lso
rather pr imiti ve ha ving th e coracoid shorte r than it is in the modern crocodiles.

According to what was sta ted above, it is not possible to ass ign Gobiosuchus to a ny known
family of Mesosuchia, and thi s is why th e present a utho r sugges ts th e erect ion of a new family
Gobiosuchidae, which should be tentat ively placed withi n th e suborde r Protosuchi a.

The mate rial of Gobiosuchus n. gen. (may be represented by two species) from Bayn
Dzak conta ins, among others, two complete skulls a nd the large fragments of two other s.
Besides, acc ording to Dr. T. MARYANSKA 'S ( Muse um of the Earth, Poli sh Academy of Sciences,
Warsaw) person al communication , in th e Regional Mu seum in D alan D zadgad , Southern
Gobi, Mon golian People' s Republic, th ere is housed a n a lmost co mplete specimen lacking
the skull , coming from th e same locality . All these spec ime ns are sma ll, a nd wha t is rather
s triking, almost about of th e same size (length of skulls being 65- 80 mm ).

The sma ll size, comparat ively well visible sut ures, the poster ior porti on s of th e sq ua mos als
protruding behind the qu adrates (and the posterior a ngles of th e mandible as well), th e short
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sno ut and th e o rbits facin g laterally - all these features may rise objections whether the
spec ime ns in question represent the adult animals. As MOOK 'S (1921) , KALI N'S (1933), KRA­
MER'S & M ED EM'S ( 1955) a nd JOFFl:'S ( 1967) investigations had proved, all the above mentioned
ch a racters may be regarded as th e j uvenile ones. However , two o f th ese features (the lateral
orbits and the sho rt sno ut) a re c ha rac ter istic not only for yo ung, but al so the primiti ve croco­
dili an s.

~~/~o s;=J
A 1cm

Fi g. I
CohiOSl/c!1IIS lcielunu e n. gcn.. n. sp. (Z. Pal. No . Mg R-II / 68), Scap ulocoraco id : A - befor e separa t ion, B - afte r

sepa ra tion, Co - co raco id , S e - sca pula .

T his fact. co mb ined with th e undoubtedl y pr imiti ve position of the choanae a nd th e
st ructure of th e sca p uloco raco id make th at th ese features ca nno t be for sure con sid ered as th e
j uvenile o nes . As well , the mutual relation between th e length of th e sq ua mosa ls from one side
a nd th at of th e q ua d ra tes a nd mandible fro m th e other. doe s not spea k at all in fa vour of
the ado lesce nce of Gobiosuclius k ielanae n. ge n., n . sp. The backwards protrusion of th e
sq ua mosa ls is he re cau sed by th ei r unu su al po steri or o ve rg ro wth. This in the consequence
result s in th e deepl y co ncave o ut line of the posteri or margin of th e cran ial table, th e feature
very typi cal for ad ult cr ocodiles.

Wh en th e sma ll size of th e specime ns is co nce rned, it is not ve ry probable that it is due to
thei r be ing yo ung. Us ua lly th e lightly ossified yo ung ve rteb ra tes ha ve a lesser chance to be
preserved in th e fossi l sta te a nd thu s th ey arc found more rarely than th e adult o nes. In o ur
case, th ere are o nly th e sma ll spec imens whi ch were found. Moreo ver , if th ey were juvenil e
a nima ls, it may be exp ected that they are represented by th e different growth sta ges , while
in fac t th ey a re all of a lmost the sa me size.

The most convinc ing ev ide nce, that th e specimens in questi on represent the ad ult animal s,
seems to be th e complete closu re of the upper temporal fenestrae, never observed in any yo ung
crocod ile, but reported in so me ad ult o nes .

ADDEND UM

When thi s paper was in page proof, the a utho r rec eived a repr int o f Gasp arini 's work
( 197 1) dealing with the Patag onian Upper C re ta ceo us notosuchids. The new reconstruct ion of
th e skull o f No tosuchus terrestris W OODWARD, 1896 (I. c. , pI. l l lB) pr esented by Gasparini
demonst rat es a st r iking resemblance to Gobiosuchus k ielana e n. gen ., n . sp. But th ere is a dif­
fer en ce in the positi on o f the in ternal na res in both spec ies . These in No tosuchus terrestris
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represent the more advanced stage, being located fanher backwards, according to G asparini 's
interpretation. Thi s position of the choanae is also typical for mesosuchian s. Gobiosuchus
kielanae displa ys several common features in the st ruc ture of its skull with the representatives
of the infraorder Notosuchia GASPARI NJ , 1971 , G. g. the sho rt snout and the presence of the
antorbital fenestra, and were not the choanae located so f ir anteriorly, it should be assigned
to the Notosuchia. However , no representati ve of th is subo rder wa s eve r recovered outside
the South Am erican co nt inent.

GASPARI NI ( 1971, p . 96) suggests that the mcsosuchian stage of the seco nda ry palate
might ha ve been achieved by the independent phylogenetical lines of the cr ocod ilian s. Her
conclusion is very convincing.

Palaeozoological lnstitute
of 1111' Polish Academ y of S ciences

Warszawa, Fehruary 1971
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PLATE V

Gobiosuchus kielanae n. gen., n. sp. . . . . . .
Upper Cretaceous, Djadokhta Form ation , Bayn Dzak , Volcano, Gobi Desert

Fig. 1a. Lateral view of the skull of the type specimen Z.Pal.No.MgR-II/67; x I.
Fig. 1b. Stereophotograph of the same specimen, occipital view; x I.
Fig. 1c. Stereophotograph of the same specimen, dor sal view; x I.
Fig. 1d. Stereophotograph of the same specimen, palat al view; >: I .

Photo: M , Czarnocka
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PLATE VI

Gobiosuchus kielanae n. gen., n. sp. . . . . . .
Upper Cretaceous, Djadokhta Formation, Bayn Dzak, Volcano, Gobi Desert

Reconstruction of the skull of G. kielanae (Z.PaI.No.MgR-II/67), holotype, x 2.5. A - dorsal view, B - palatal
view, C - lateral view. Abbreviations: af - ant orbital fenestra, bo - basioccipital, bs - basisphenoid, ch­
choana, co - condyle, ell - external naris, ept - ectopterygoid, ell - eustachian opening, II' - frontal, itl­
infratemporal fenestra , j - jugal , I - lacrimal. mx - maxilla , 11 - nasal. or - orbital , pal - palatine, par ­

parietal, pmx - premaxilla, po - postorbital, prf - prefrontal, pt - pterygoid, pv - vomer, q - quadrate,
qj - quadratojugal, soc - supraoccipital, sq - squamosal.

Drawing: K. Budzynska
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