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A bstract. - The Late Cretaceous Gobi Desert localities yielding mammalian fauna are discussed. The fauna fou nd in
the Barun Goyot Formation (Lower Nemegt Beds) in 1970 and 1971 in four localities : Nemegt, Khul san, Khermeen
Tsav I, Khermeen Tsav Il, is compared with that from the Djadokhta Formation (Coniacian or Santo nian) of Bayn Dzak.
The degree of anatomical differentiation of multit uberculate s indicates Campanian as the age of the Barun Goyot Formation . No common multitubercu late species is found in the Djadokhta Formation and in the Barun Goyot Formation.
Three new multituberculate genera and four new species are diagnosed and figured: Bulganbaatar nemeg tbaataroides n.
gen., n. sp. from the Djadokhta Formation and Ne m eg tbaatar gobiensis n. gen., n. sp., Chulsanbaatar vulgaris n. gen.
n. sp., and Djadochtatherium catopsa loides n. sp. from the Barun Goyot Formation. Two new multit uberculate
families: Sloanbaataridae and Chulsanbaataridae are esta blished. No single represen tative of Ptilodontoidea is fou nd
in the Barun Goyot Formation. It is shown that the Eucosmodontidae and Taeniolabididae originated at the
beginning of the Late Cretaceous in Asia and reached North America in Latest Cretaceous. The lacrimal is found in
Cretaceou s multituberculates and it is shown that the petro sal has a larger exposure on the lateral wall of the braincase
than recognized previously. The triradiate pattern of the choa nal structure, previously known only in Kamptobaatar,
is found in three other taeniolab idoid genera .
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INTRODUCTION
Until recently th e Upper C reta ceo us mammal s of A sia wer e kn own from the red sa nds to ne
of th e Djadokhta Formation at th e loc ality of Bayn Dzak (Shabarkh U su) - (Text-fig. 1).
The mammals at Bayn D za k were d iscovered by th e Cen t ral A sia tic Expedition of the American
Museum of Natural H ist or y (G REGORY & SIMPSON, 1926 ; SIMPSON, 1925, 1928a, 1928b). More
rece ntly this loc al ity ha s been exp lored by the Polish-Mongolian P alaeontological Expeditions
a nd a collection of a bout 50 mammali an specime ns assem bled ( KIELAN-JAWOROWSKA, 1969a,
1969b, 1970a, 1970b, 1971 ; KI ELAN-JAWOROWSKA & DOVCHIN, 1969; KIELAN-JAWOROWSKA & BARSBOLD, 1972). It is difficult to estimate th e age of the Djadokhta Formation as all
the fo ssils found in thi s sa nds to ne belong to new taxa, unknown elsewhere. On the basis of
differentation of th e multituberculat e fau na, found in t he Dj adokhta F ormation , I came to th e
co nclus io n (KIELA N-JAWOROWSKA, 1970a) th a t it is of C o niac ia n or Santonian a ge.
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Fig. I
D iagra mmat ic ma p of the Gobi Desert, showing the localities, in which the La te Cretaceous mammals were fou nd .

A single multitberculat e specimen wa s found by th e Soviet-Mongolian Geological Expediti on in 1968, a t th e loc ali ty of Khaicheen Ul a a nd wa s de scribed by KIELAN-JAWOROWSKA &
SOCHAVA , (1969) as Buginbaatar transaltaiensis. The st ratigraph ic su ccess io n of the beds is
not very clear at thi s loc ality a nd th eir assignment to th e Upperm os t Cretaceous (Maastrichtian)
must be regarded as tentati ve. The possibility cann ot be excluded that B. transaltaiensis is of
ea rly P aleocene ag e and therefore the Kha ichen U la locality is not further di scussed in this paper.
During the Polish-Mongoli an Palaeontological Expedition s to the Gobi D esert in 1970
a nd 1971 (K IELAN-JAWOROWSKA & BARSBOLD, 1972 ; GRADZINSKI & JERZYKIEWICZ, 1972) new
loc alities with U ppe r Cre taceous m ammal s younger tha n those from th e Djadokhta Formation,
wer e di sco vered (T ext-fi g. 1). In 1970 Upper Cret aceous m ammals were found fo r the first
time in the Lower N em egt Bed s (G RADZINSKI, 1970) at th e localities of Nemegt a nd Khulsan
in the Nemegt Basin . These bed s ha ve been designated as the Barun Goyot Formation and are
co nco rda ntly overlain by th e Upper Ne megt Bed s, designated a s the N em egt F ormation (M AR-
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TINSON et al., 1969, GRADZINSKI & JERZYKIEWICZ, 1974). Mammals have not been found in
the latter. During the 1971 expedition th e collecting of mammals in Barun Goyot Formation
was continued in the localitie s of Nemegt and Khulsan , and in two new localities: Khermeen
Tsav I and Khermeen Tsav Il, situa ted some 40 km south-westwa rds from the western end
of th e Nemegt Basin.
The collection of mammals, assembled in 1970 and 1971 from th e Barun Goyot Formation
in the four localities mentioned above, embraces about 100 specimens, less than a third of which
are insectivores, the remaind er are multituberculates.
In the present paper the diagnoses of three new multituberculate genera and four new
species are given, one new species derives from the Dj adokhta Formation, the other three from
the Barun Goyot Formation. It sh ould be mentioned that at this writing only a part of the multituberculate collection from Barun Goyot Formati on has been prepared. N evertheless, I ha ve
thought it desirable to publi sh the diagnoses of th e new genera and species from thi s form ation,
as my preliminary investigation of thi s fauna has led to stratigraphic conclusions which may be
relevant to other studies of th e Lat e Cretaceous foss ils from the Gobi Desert. It is po ssible that
fur ther pr eparation of th e collection from the Barun Goyot Formation will sh ow th e occurrence
of new species and genera; it may also provide new info rm ati on on th e skull stru cture of th e
species described here. The postcran ial skeleto ns associated with the skulls will be descr ibed
at a lat er date.
Th e fossils describ ed in th e present paper are ho used in th e P ala eozoological In stitute
of th e Polish Acad emy of Sciences in Warsaw, ab breviated as Z. P al. The American Museu m
of Natural History, New York, is abbreviated as A.M.N.H.
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STRATIGRAPHY
The two Late Cretaceous format ions of the G obi D esert in wh ich th e mammals were
found are th e Djadokhta Form ation an d Barun G oyot Form ati on 1. Both are similar lith olo 1 I assign the red sandstones that occur in Khermeen Tsav 1 and Khermeen Tsav 11 to the Barun Goyot Formation ,
as they contai n the same assemblage of mammals as this forma tion (Lower Nemegt Beds) in Nemegt and Khulsan . Almost
all species of mamma ls known from Nernegt and K hulsan were found at Khermeen Tsav 11. At Khermeen Tsav I only
two specimens of mammals were found, both belonging to Djadoc htat herium catopsaloides n. sp. (this is the species known
otherwise from Kh ulsan and K hermeen Tsav 11). Lizards, very common in the red sandsto nes of Khul san, Nemegt and
Khermeen Tsav Il , are compa ratively rare in Khermeen Tsav I. However, the assemblage of dinosaurs and dinosaur
eggs in Khermeen Tsav I is the same as in Khermeen Tsa v H, Khulsan and Nerncgt. These indicate tha t the red sandstones,
cro pping out in these four localities are contemporaneous.
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gically , developed as vivid red, poorly cemented sandstone, with sandy concretions of variable
size. Small , white calcareous concretions occur in both formations.
The sandstones in the four localitie s containing the Barun Goyot Formation have weathered in strikingly similar way to that of the Djadokhta Formation. The landscape of the Barun
Goyot Formation localities reminds one very strongly of that of Bayn Dzak . At first glance,
the fauna occurring in the Barun Goyot Formation appears to be sim ilar to that of the Djadokhta Formation, but more th orough investigation shows distinct differences. The dinosaur
eggs, characteristic of th e Djadokhta Formation, are also numerous in the Barun Goyot Formation . However, in additi on to the dinosaur eggs common at Bayn Dzak (Djadokhta Formation), spherica l eggs, 10-12 cm in diam eter, occur in the Barun Goyot Formation. These
have a very thick shell, not like those found at Bayn Dzak. Similar spherical eggs are known
from France and Spain and have been regarded as belonging to saur opods. It seem s that there
is littl e evidence for such an assum pt ion, but it is interesting th at isolated saur opod teeth do occur
in the Barun Goyot Formation a nd not in th e Dj ad okhta Formation . Velociraptor OSBORN,
charact eri stic of the Dj adokhta Formati on was found in the Barun Goyot Formation.
Saurornithoides OSBORN, kno wn from th e Djad okhta Formation , wa s not found in
th e Barun G oyot Formati on , but as thi s genus occu rs in the Nemegt Formation (BARSBOLD,
1974) it mu st have lived during the tim e of deposition of the Barun Goyot Formation . The ankylosaurid and protocerat op sid din osaurs kn own from the Djadokhta Formation were found in th e Barun G oyot Forma tion, but are represented there by new taxa
(personal communication from D r. T. MARYANSKA). Numerous lizards were found , some
belonging to th e same spec ies as th ose from th e Djadokhta Formation , but there are in addition some new groups of lizards which are not k now n from th e Djadokhta Formation (personal communicati on from Dr. A . SULlMSKI). Th e birds (ELZANOWSKI, 1974) and diplopod
myri ap ode s, found in th e Barun G oyot Formati on were not found in the Djadokhta Formation. Tortoises ar e co mmo n in th e Barun G oyo t F ormat ion (MLYNARSKI, 1972), but very rare
in th e Djadokhta F ormati on. Due to th is ra rity, it cannot be stated whether they represent th e same taxonomic un its.
As far as th e mammals are co ncerne d it is difficult to compare the samples from both
format ions befo re complete prepar ati on of th e new collection, but it ma y be stated that
Deltatheridium occurs in both Dj ad okhta and Barun Goyot Formations ; in addition in the
Barun G oyot F ormation at least two new eutherian genera are found.
The multituberculate assem blage from th e Dj adokhta F ormation consists of 6 genera
and species : Djado chtatherium matthewi SIMPSON, Gobibaatar parvu s KIELAN-JAWOROWSKA,
Kryptobaatar dashzevegi KI ELAN-JAW., Slo anbaatar mirabilis KIELAN-JAW. , Kamptobaatar kuczynsk ii KI ELAN-JAW., and Bulganb aatar nem egtbaataroides n. gen. n. sp . In the collection
from Bayn Dzak , there are 2 or 3 mon ot ypic , as yet undescribed multituberculate genera.
Of th e 9 genera known from Bayn D zak , only one , Djadochtatherium is represented in the fauna
from the Barun Goyot Formation 2. Th e Barun Goyot multi tuberculate assemblage consists
of 2 new genera, and 3 new species : Chulsanbaatar vulgaris n. gen. n. sp ., Nemegtbaatar gobiensis n, gen . n , sp . and Djadochtatherium catopsaloides n. sp ., described in the present paper
and 3 more, poorly known , as yet undescrib ed genera .
Among the multituberculat es fro m the Dj adokhta Formation, the eucosmodontid Bulganbaatar nemegtbaataroides is regarded as a n ancestor of Nemegtbaatar gobiensis and the taenio2 It is not certai n whether Kamp tobaatar is or is not present in the Barun Go yot Formation. As, the dentition
a nd lower jaw of the possible represe ntative of this genus are no t known, and its similarity to Kamptobaatar lies o nly in
the genera l shape of the skull , its assignme nt to this genus cannot be stated with a ny certa inty.
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Barun Goyot Formation is over lain con cordantly by the Nemegt Forma tion ; th e qu estion ma rk at the boundary between
th ese formatio ns indica tes the doubt as to the age of the boundary.

labidid Djadochtatherium niatthewi is rega rde d as a n a nce stor o f Djadochtatherium catopsaloides
(see Text-fig. 2). Both ancestral forms fr om th e Dj adokhta Formati on when compared with
their Barun Goyot Formation de scendants, are sm aller a nd less adv a nced in th e tooth stru cture .
The ancestor of the most common Barun G oyot muIt ituberculat e Chulsanbaatar vulgaris,
has not been found.
The oldest known Late Cret ac eous mammal s of N orth A me rica are those o f Early
Campanian Upper Milk Ri ver Formation ; th ese early mammals include : Symmetrod onta ,
Triconodonta, Marsupialia, Multituberculata and uncertain Eutheri a (Fox, 1969, 1970, 1971,
1972a, 1972b). In the Middle Campanian Judith Ri ver Formation the Triconodonta and Symmetrodonta do not appear anymore (SAHNI, 1972). The mammalian fauna from the Upper
Milk Ri ver Formation is very different from th at of the Djadokhta Formation in A sia , where
o nly the Multituberculata a nd Theria wer e found . The Dj ad okhta F o rmati on multitube rculates a re al so very different from those of th e Upper Milk Ri ver F ormation. Am on g the Upper
Milk River multituberculates Cintexomys , being sim ila r to Gobibaatar, is th e o nly genus of
Asiatic affinities; in the tooth structure Cimexomys is more advanced than Gobibaatar, All
other multituberculate genera from the Upper Milk River Formati on belon g to different lineages
than the A siatic form s.
The Barun Goyot Formation Djadochtatherium catopsaloides n. sp. m ay be regard ed
with great confidence as an ancestor of the North American Catopsalis joyneri, from the Lat e
Maastrichtian Hell Creek Formation (SLOAN & VAN VALEN, 1965). Catopsalis which is an A siatic
immigrant, is the oldest representative of the Taeniolabidid ae in North A me rica. Anothe r
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taeniol abidoid fa mily, the E ucosmodo nti dae, makes its appearance in North America in th e
Late Campanian E l GaIlo Fo rm at ion , where it is rep resented by a single M2, identified as
?Stygimys sp. (ULLEGRAVEN, 1972). It is difficult to ba se phylogenetic and palaeogeographic
conclusion s on a single M2, however, th e tooth identified as TStygimys sp. appears to be
without doubt an euco smodontid, which may be regarded as originating from the Asian
Nemgtbaatar (see p 37). In Asia both the Taeniolabididae a nd Eucosmodontidae are known
since Djadokhta Formation. Th e ab ove compari son s sh ow that th e Barun Goyot Formation
is older than th e Late Campanian. In th e localities of Nemegt and Kh ermeen Tsav the Barun
Goyot Formation (Lo wer N emegt Beds) conforma bly und erlies th e N emegt Formation (Upper
Nemegt Beds), from which a rich and differentiat ed din osaur fauna of th e Late Campanian
or Early Maastrichti an age is kn own (ROZHDESTVENSKY, 1957, 1965, MALEYEV, 1955a, 1955b,
1956, OSMOLSKA & RONIEWICZ, 1970, N OWINSKI, 1971 , OSMOLSKA et al., 1972, MARYANSKA &
OSMOLSKA, 1974, BARSBOLD, 1974). On th e basis of th e above data I estimate the age of the
Barun Goyot Formation as ?Campanian , po ssibly Middle Campanian (see Text-fig. 2).
ANAT OMY

The a nato my of th e form s described here will be mai nly restri cted to osteo logica l diagn oses,
becau se the present paper is chiefly concern ed with stra tigrap hy. Ne vertheless, the better pre servation of skulls from th e new Cam pani an localities makes po ssible some corrections of
previou s descriptions of muIt itubercula te sku ll anato my.
When describing the Djadokhta multituberculat es (KIELAN-JAWOROWSKA, 1969a, 1969b
and 1970) I stated that the lacrimal bo ne and lacrimal foramen are lacking in all Bayn Dzak
multituberculates. In th e light of the material from new Campanian localities, described in
the pre sent paper, this doe s not seem to be th e case. In th e best pre served skull of Nemegtbaatar
gobiensis (Z.PaI.No.MgM-J j81) - (see PI. VII , Fig. I a and Text-fig. 3a), on the right side
of the skull ro of, an exten sive, rectangul ar lacrimal is seen in the corner between the maxilla,
na sal and the frontal. On th e left side of the same skull, the trace of the lacrimal is less clearly
recognized. In the maj ority of th e specimens so far studied, thi s part of the skull is either
damaged, or the suture between th e frontal and the lacrimal is fu sed. However , careful examination of the skulls shows that th ere are also traces of a more or less similarly shaped lacrimal
in Gobibaatar parvus, Kryptobaatar dashzevegi, and Kamptobaatar ku czynskii from the Dj adokhta Formation and in Chulsanbaatar vulgaris and perhaps in Djadochtatherium catopsaloides
from the Barun Goyot Formation. On e can co nclude th erefore that the lacrimal wa s characteristic of the muItitubercul at es as a who le, and in thi s respect th ey seem to differ from the monotremes. The lacrim al for amen was not found in the sk ulls examined, but it remains possible
that more detailed pr eparation of th is region would expose it.
A second anatomical emendation introduced in the present paper invol ves th e sh ape of
the ascending lamina (called also anterior lamin a or lamina obture ns) of the petrosal. I figured
in Kamptobaatar kuczynskii (KIELAN-JAWOROWSKA, 1969b, Text-fig. 2 ; 1971, Text-fig . 3 and 14)
the junction betwe en th e petrosal a nd th e parietal as a horizontal suture, situated in the middle
of the height of the lat eral wall of the brain case seen in lat eral view. In Nemegtbaatar gobiensis
(Z.PaI.N o.MgM-lj81), a specimen in which all the sut ures are clearl y visible (PI. VII, Fig. I a ;
Text-fig. 3 b) the suture between th e parietal an d the petrosal is situated much more dorsally
and extends as a roughly hor izontal line, in th e posterior prolongation of th e po storbital process,
just below the rounded edge between the cra nial roof and th e lat eral wall of th e br ain case.
Th e parietal contributes very little to the structure of th e lateral wall of the braincase, mo st
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of which is formed by the ascending lamina. The examinatio n of this region in other species
shows that in all the skulls examined (including Kamptobaatar ku czynskiii the junction between
the parietal and the petrosal is probably situated much more dorsally than previously figured.
Further preparation of the orbit and temporal fo ssa in these skulls will probably allow one
to describe the exposure of particular bones and the foramina in the braincase in more detail.
The pterygoids, placed in the middle of choanal channels in Kamptobaatar ku czynskii,
are found in the same position in Bulganbaatar nemegtbaataroides, in Nemegtbaarar gobiensis
and Chulsanbaatar vulgaris and it seems po ssible that such a po sition of the pterygoids is
characteristic of all the Taeniolabidoidea , or even of all the multituberculates.

SYSTEMATICS

Suborder TAENIOLABIDOIDEA (GRANGER & SIMPSON, 1929) emend. SWAN &
VAN VALEN, 1965
In the present paper I accept for the time being SWA N & VAN VALEN'S (1965) division
of the later Multituberculata into the Ptilodontoidea a nd Ta eniolabidoidea. J am not happy
with this division as I think that the taeniolabidoid type of the lower incisor arose independently at least twice in multituberculate evolution. The subo rder Taeniolabidoidea is thus of
polyphyletic (at least diphyletic) origin . However, I feel that the formal modification of the
classification should not be undertaken until a detailed comparative study of Asian and
North American multituberculates has been completed.
SLOAN & VAN VALEN (1965) defined the suborder Taeniolabidoidea as (l. c., p. 3): " ... including multituberculates in which the enamel of the lower inci sor is restricted to the ventrolateral su rface of the tooth, producing a self-sha rpening tooth , similar to that of rodent s. The
shearing premolars are reduced in proportion to th e molars in all included genera except
Eucosmodon". The latter statement should be removed from th e definition of the Taeniolabidoidea, as in different taeniolabidoid genera the shea ring premolars are not reduced in
proportion to the molars.
SLOAN & VAN VALEN included 3 familie s in the Taeniolabidoidea: the Cimolomyidae
(MARSH, 1889), the Eucosmodontidae (JEPSEN, 1944) and the Taeniolabididae GRANGER &
SIMPSON, 1929. In the pre sent paper I recognize 2 new taeniolabidoid familie s : the Chulsanbaataridae novo and Sloanbaataridae novo
Nothing is known of the skull stru ctu re in th e Cimolomyidae ; four remaining familie s
are well known from several complete skulls and in some ca ses from postcranial skeletons;
they are well defined and differ distinctly from each other. The Sloanbaataridae and Chulsanbaataridae are monotypic familie s, known only from Central A sia. The Eucosmodontidae
and Taeniolabididae are known from Central Asia and North America. The representatives
of both familie s made their appearance first in Asia (in the Coniacian or Santonian Djadokhta
Formation), were present in the Campanian on the same continent and migrated to North
America, the Eucosmodontidae probably in the Middle or Late Campanian , while the
Taeniolabididae in the Late Maastrichtian. Among the Asiatic eucosmodontid and taeniolabidid genera there are the probable ance stors or forms clo se to the ancestry of the North
American representatives of these famili es.
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The only taeniolabid oid family known in Nort h America fro m beds ea rlier than the Latest
C retaceous are the Cimolomyidae, th e oldest re prese ntatives of which occur in the Campanian
U pper Milk R iver and Judith River F ormations ; nothing is known of the origin of th is fami ly.
Of the six genera de scribed from the Djadokhta Formation , only one (Gobibaatar parvus
KIELAN-JAwOROWSKA) belongs to the Ptilodontoidea and five to Taeniolabidoidea, whi le all
the recognized genera from the Ba ru n Goyot Formation belong to the Taeniolabidoidea.
This is d ifferent from the conditions in North America, where in the Late Cretaceous (and
Early Tertiary) the Ptilodonto idea preva il ove r the T aeniolabidoidea (Text-fig. 2).

Family E UCOSMODONTIDAE

(JEPSEN,

1940)

Revised dia gnosis. - M edium sized Taeni olabidoidea, with anterior part of th e s ku ll
roughly triangular, braincase moder ately convex and occipital plate a rr a nged at a right angle
with regard to the tooth plane. Zygomatic ar ches moderately expanded laterally, glenoi d fos sa
roughly rounded or pear-haped . One pair of palatal vacu ities . Lower jaw arranged comparatively horizontally, it s lower margin forming a sma ll angle with a horizo ntal plane. Coronoid
cre st sm all. Lower incisors st ro ngly compressed , with sha rp ly limited en amel, 3-4 upper
premolars, p 4 extending for a bout 0.7 of M ' length , P 4 longer than M 1 in a ll the gen era except
Pentacosmodon and Microcosmodon .
Stratigraphical and geographical range. - Late C retaceous of Central A sia , Latest C retaceous, P aleocene and Eocene of North America.
G enera ass igned : Kryptobaatar K IELAN-JAWOROWSKA, 1970
Bulganbaatar novo
C
retaceo us
N emegtb aatar novo
Stygimys SLOAN & VAN VALEN, 1965
Eu cosmodon M ATTHEW & GRANGER, 1921)
Ne oliotomus JEPSEN, 1930
T .
.
er uary
TM icrocosmo don JEPSEN, 1930
?Pentacosmodon JEPSEN, 1940
Discussion. - Microcosmodon a nd Penta cosmodon are ten tatively assi gned to th e E ucosm odontidae, as they differ from a ll other gen er a in having P 4 reduced in proportion to M 1
a nd in different proportions of the lower jaw, which is placed st rongly obliquely with regard
to th e h orizontal plane, the condyle being situate d much higher th an in other genera. Skulls
a nd upper dentition of Penta cosmodon a nd Microcosmodon a re not known .
The oldest known eu cos m odontids are two Dj adokhta Formati on genera: Kryptobaat ar
K IELAN-JAWOROWSKA and Bulganbaatar novo Kryptobaatar dashzevegi KI ELAN-JAWOROWSKA
is the most common multi tuberculat e in th e Djadokhta F ormation . O n the ba sis of the comparison of Kryptobaatar dashzevegi with th e Dj adokhta Formation ptilodontoid from the family
Neoplagiaulacidae (forme r Ectypodontidae) Gobibaatar parvus KI ELAN-JAWOROWSKA, I a ssume
th at th e Eucosmodontidae deri ve fro m the N eoplag iaulacidae . Gobibaatar and Kryptobaatar
are extremely sim ila r in the gen eral shape of th e sno u t, in the proportions between the particular
bones, in th e structure of upper prem olars and m ol ar s and of th e lower molars. The sim ilar ities
in the m olar stru cture co ncern th e size, sh ape a nd eve n the sa me number and proportions of
cus ps o n particular teeth . These sim ila rities are so great that in th e abse nce of a ssociated lower
jaw s it is difficult to cla ssify th e ros tra with a ll the premolars a nd m ola rs to one o r to the other
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genus. Kryptobaatar differs from Gobibaatar in the quite different proportions of the lower
jaw and different structure of the upper and lower incisors and of P ~. These differences justify
the assignment of the two genera to different suborders. Unfortunately the palate in Gobibaatar
parvus is too poorly preserved to show palatal vacuitie s if present. One can, however, presume
that the palatal vacuities were present in Gobibaatar as they are characteristic of other Neoplagiaulacidae. It seems very probable that Kryptobaatar originated from the forms close to
Gobibaatar, and that its evolution involved the development of self-sharpening incisors and
change s in the proportion of the lower jaw.
Genus BULGANBAATAR novo
Type species: Bulganbaatar nemegtbaataroides n. sp.
Derivation of the name: From the village of Bulgan, near Bayn Dzak and from Ulan Baatar.

Diagnosis. - The genus is monotypic, the generic characters are those of the type species.
Stratigraphical and geographical range. - Know only from the Coniacian or Santonian

Djadokhta Formation of Bayn Dzak in the Gobi Desert, Mongolia.
Discussion. - See p. 34.
Bulganbaatar nemegtbaataroides n. sp.
(PI. V, Fig. 4; PI. VI; Text-fig. 4a)
Type specimen: Incomplete badly damaged rostrum, with all the teeth except left M2 preserved. P' on both sides
damaged. Z.PaI.No.MgM-I j25.
Type horizon and locality: Coniacian or Santonian, Djadokhta Formation, locality of Bayn Dzak, Gobi Desert,
Mongolia.
Derivation of the name: Similar to Nemegtbaatar n. gen.

Only the type specimen is known.
Dimensions: See Tables 1 and 2.
Diagnosis. - Upper dentition formula: 2042. Medium sized eucosmodontid, smaller than
Nemegtbaatar. Zygomatic arch slender, with well defined base, starting in ventral view opposite
the end of P, and anterior half of Pi. Palatal vacuities long. Infraorbital foramen large, rounded,
facing laterally, situated opposite p2_pa embrasure. Zygomatic ridge prominent. Cusps 3
on pI and p 2, 4 on r-, ?2:5 on P4, 5:5:?3 on MI, 1:2:2 on M2. p4:MI length ratio 0.8. Cranium
and lower jaws unknown.
Description. - The anterior part of the snout, in front of zygomatic arches is roughly
triangular. The zygomatic arch has a slender well defined base, and is directed more laterally
than the anterior part of the snout ; its anterior margin is situated in ventral view opposite
pa_p4 embrasure, posterior margin opposite the anterior half of P4. The infra orbital foramen
is comparatively large and rounded, situated opposite p2_pa embrasure, facing anteriorly and
laterally and obscured in ventral and dorsal views. The infraorbital canal is very short. The
lateral margin of the palatal process of premaxilla is rounded and does not form the prominent
and sharp edge as in the majority of the Djadokhta Formation multituberculates, the latter
difference, however, may be due to the damage. The sutures between the bones of the face
are not recognizable, except for the premaxillo-maxillary suture, along which the skull on both
sides is broken and displaced. The palate is strongly concave. As the middle parts of the palatal
proces ses of the maxillae are symmetrically absent on both sides, it is presumed that the missing
Material. -
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Tabl e 1

Dimensions of skulls (in mm)

Species

... ~
st:l ~
t:l t:l

-=: '"

Ne meg tbaat ar
gobiensis

-e -e

:::
t:l ~ ..,

~

~ ~ ~

Z.PaI. cat. No.

I

L>jadochtatherium
cat opsaloides

Chulsanbaa tar
vulgaris

I

MgM-I /25 MgM-I /81 MgM-I /76

MgM-1/139

MgM-I/61

17.7

19.3

ea 16.5

14.0

15.5

13.0

MgM-1/108

MgM-I/78 MgM-I/79

-

Length of skull

-

42.0

Width of skull

-

30.0

ea 40.0

-

57.0

61.2

-

-- - Length of premaxilla along
alveolar border

4.9

7.5

-

2.8

2.2

2.0

Length of premaxilla in
sutural contact with nasals

-

9.6

-

4.0

4.5

4.0

16.0

Length of palatine proce ss
of premaxilla

6.6

7.8

-

4.2

4.5

3.4

ea 11.5

13.6

Length of hard palate
between prernax.-rnax.
suture and choanal

ca 9.0

6.6

8.5

4.8

7.0

5.5

11.0

12.2

Width of hard palate between p.

ea

7.0

10.4

10.4

4.5

4.9

4.5

14.0

17.0

5.1

6.0

2.4

3.0

2.9

9.8

10.8

5.8

5.5

17.5

19.5

-

76.0

Depth of skull abo ve P

-

ca

9.0

11.6

-

Depth of skull above MS

11.7

Length of nasals

-

9.6

12.2

17.2

-

-

ca 9.0

-

-

-

-

-

Length of frontals

-

15.0

Length of the lower jaw
from the base of the
incisor

-

25.8
26.6

Depth of the lower jaw
below P,

-

5.8
5.3

-

Depth of the lower jaw
below M 1

-

7.1
7.0

-

ea 15.8

-

-

5.3

7.9

10.4

11.3
11.4

-

10.5
10.0

35.3
35.0

-

2.3

2.6

2.5

10.3

3.6

4.0

3.6
3.7

12.0
11.2

-

area s correspond to the palatal vacuities, the exact size of which is difficult to discern; they
probably extend from oppo site p2 to oppo site P4_MI embra sure.
The transverse palatine suture is barely discernible. The horizontal part of the palatine
bone is partly damaged and one cannot state whether the postpalatine torus was present. In
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Dimensions of teeth (in mm)
,

.... ....

~ ~

<::l
<::l

<::l
<::l

Species

""'-;::
§ ~ ..,
~ t: ..

Ne meg tbaatar
gobiensis

Djado chtatherium
catopsaloides

Chulsanbaatar vulgaris

~ ~ ~

MgM-I{25 MgM-I{81 MgM-I {76

Z .PaI. cat. No.

MgM-1{139

MgM-I{61

MgM-1{108

MgM-I {78 MgM-I {79

-- - - -- length

1.5

-

1.8

0.6

0.6

0.7

1.4

width

1.0

-

1.5

0.4

0.4

0.4

1.3

-

pI

-

-- - -

length

1.2

0.9

1.4

0.6

0.5

0.5

-

width

1.3

-

1.3

0.5

0.5

0.5

-

-

p'

,

length

I.1

0.9

1.1

0.6

0.8

widt h

1.2

-

0.9

0.5

0.55

"

0.7

2.1

-

0.4

1.1

-

ps

-

length

2.6

2.5

2.9

1.4

1.65

0.95

3.8

-

width

1.7

-

1.2

0.5

0.55

0.5

1.1

-

length

3.1

4.7

5.3

1.8

2.5

2.05

7.9

6.9

width

2.1

-

2.4

1.1

1.2

1.1

4.4

p4

- - -MI

3.9

-

length

1.7

2.1

2.5

0.9

1.1

1.0

5.0

4.3

widt h

2.0

-

2.6

1.2

1.3

1.5

4.5

4.5

length

-

-

-

1.7

1.8

1.6

3.8

-

width

-

-

-

0.8

0.7

0.6

2.1

-

M'

P4

length

-

-

-

1.9

1.8

1.6

6.1

-

width

-

-

-

0.9

0.9

0.8

3.8

-

length

-

-

-

0.9

0.9

0.9

3.6

-

width

-

-

-

0.9

0.9

0.85

3.8

-

MI

.
M,

the choanal region the vomer is recongnizable, and on the right side, the pterygoid is preserved,
situated in the middl e of choanal channel, as in Kamptobaatar. The pterygoid is not as prominent
as in Kamptobaatar ; its free end is dam aged. P is poorly preserved. The enamel is very thick
on the anterior sur face of the tooth, and much thinner on the po sterior. J2 is a peg-like tooth,
directed slightly obliqu ely inwards. PI, p 2 and 1>3 are double rooted, P' and p2 with 3 cusps,
3-
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I buccal and 2 lingual, pa is smaller and lower th an P' and p 2and has 4 cusps. p4 is somewhat
damaged on both sides ; it probably ha s 2 cusps in the outer row and 5 cusps in the inner row;
the third row of cusps is probably not developed. MI has 5 cusps in the outer row and 5 in the
middle row ; the cusps of the outer row are poorly preserved, the last is larger than the remainder
those of the middle row are all of equal size. Th e inner row extend s along 3 posterior cusps of
th e middle row ; the se cusps are very poorly pre served and their number is uncertain (?3).
Th ere is one crescentic cusp on th e out er row of M2, extending along the length of the first
cusp in the middle row, two large cusps in th e middl e row, the posterior one being the large st
of all, and 2 cusps in the inner row. In the middle row in front of the first cusp there is a room
for an incipient cusp, not developed yet. The cusps in the inner row are smaller than those in
the middl e row .
Discussion. - Bulganbaatar nemegtb aataroides n. sp. differs from the contemporaneou s
eucosmodontid Kryptobaatar dashzevegi KIELAN-JAWOROWSKA in being bigger, and in ha ving
the base of th e zygomatic arch mo re slender. In K . dashzevegi the zygomatic arch is wide at
the base and its anterior margin is entirely confluent with the anterior margin of the snout,
while in B. nemegtbaataroides the zygomatic arch is directed more laterally than the anterior
margin of the snout, and the base of the arch is narrow. The infraorbital foramen is rounded
in B. nemegtbaataroides and faces laterally, while in K. dashzevegi it is smaller, fissure-like and
faces ventrally. It is probable th at the palatal vacuities of B. nemegtbaataroides are longer than
in K. dashzevegi, but due to the poor state of pr eservation of the palate in B. nemegtbaataroides,
thi s cannot be stated with certaint y. Further differences concern the more advanced structure
of MI in B . nemegtbaataroides, th e cusp formula of which is 5:5: ?4, while in K . dashzevegi
it is 4:4 :ridge. Th e inner ridge in MI in K. dashzevegi extends along the 2 po sterior cusps of
th e middle ridge, while in B . nemegtbaataroides it extends along 3 cusps.
See also the comparisons with N emegtbaatar gobiensis on p. 37.

Genus NEMEGTBAATAR novo
Type species: Nemegtbaatar gobiensis n. sp.
Derivation of the name: Nemegt - occurring in the Nemegt Valley, Gobi Desert, baatar-from Ulan Baatar.

Dia gnosis. - The genus is monotypic, the generic characters are tho se of the type species.
Stratigraphical and geographical range. - Known only from the Upper Cretaceous,
Barun Goyot Formation (?Middle Camp anian) of Nemegt, Khulsan and Kh ermeen Tsav II in
the Gobi Desert, Mongolia.
Nemegtbaatar gobiensis n. sp.
(PI. V, Fig. 10; PIs. VII- X ; Text-fig. 3 and 4b-d)

Type specimen: Almost complete skull cru shed dorsoventrally, associat ed with right an d left lower jaws and part ial
postcranial skeleton. All teeth well preserved. Z.PaI.No.MgM-I/81.
Type horizon and locality : ?Middle Campan ian , Barun Goyot Format ion, locality Khermeen Tsav IJ, Gobi
D esert, Mongolia.

Material. - In addition to th e type specimen, th ere are 5 specimens from Barun Goyot
Formation, localities ofKhulsan , Nemegt and Kh ermeen Tsav n, one of which, almo st complete
skull without lower jaws (Z.Pal.No.MgM-I/76) is figured in the pre sent paper.
Dimensions : See Tables I and 2.
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0

f th e

skull 40-45 mm. Snout in front of zygomatic arche s roughly triangular, bluntly pointed. Zygomatic arch directed more laterally than the anterior margin of the snout. In ventral view the
anterior margin of zygomatic arch situated opposite P3, the posterior opposite the anterior
part of P4. Zygomatic ridge prominent. Infraorbital foramen rounded, large, facing anteriorIy
and laterally, situated opposite P2. Na so-frontal suture, angulate rather than rounded, each

o

b

I 5mm

I

Fig. 3
Nemegtbaatar gobiensis n. sp., a - reconstr uction of the skull in dorsal view, b - reconstruction of the brain case in
lateral view, (the sutures between the orbitosphenoid, alisphenoid and the ant erior lamina of the petrosal are not visible).
A/pet - anterior lamina of the petrosal, Co - occipita l condyle, Fr - frontal, La - lacrimal , M x - maxilla , Na nasal, Oc - occipital, Osph - or bitosphenoid, Par - par ietal, Pmx - premaxilla, Sq - squamosal, Tb - tabular.

nasal pointed posteriorly, frontal s tapering together anteriorIy into a pointed end along the median suture. Lacrimal as seen in dorsal view very large , roughly rectangular, slightly narrowing
toward s the margin of the orbit. Palatal vacuities markedly elongated extending from opposite
p2 to ?oppo site anterior half of M'. Choanal region of triradiate structure, as in Kamptobaatar.
Zygom atic arch slender, glenoid fossa flat, with raised posterior margin, pear-shaped, narrowing
anteromedially. Fronto-parietal sutur e consists of two branches directed posteriorIy and transversely, meeting at a slightly round ed right angle ; the frontals have a wide, transverse posterior
3*
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end. Postorbital process moderately prominent. The parietals form the whole cranial roof
posteriorly, but barely extend onto the lateral wall of the braincase, which is formed by the
ascending lamina of the petrosal. This lamina tapers posterodorsally into a pointed end inserted
between the parietal and squamosal. The suture between the parietal and occipital extends
along the prominent lambdoidal cre st. The occiput is roughly semicircular, the suture between
the tabular and occipital is convex inwards, the post-temporal fossa is situated very low, just
above the paroccipital process. The basicranial region is more or less of Sloanbaatar type.
The lower jaw is massive, with a prominent masseteric crest and sm all coronoid crest.
The angle between the margin of the lower jaw and horizontal line amounts 10--12°). The
condyle is at the same level as the teeth surface; it is roughly oval in dorsal view. Mental foramen
is comparatively large, situated in the middle of the length of the diastema, not much above
the middle of the depth of the jaw. Both lower and upper incisors have a sharply limited enamel,
the lower incisors are strongly compressed. Upper premolars are double rooted, dpl has 6 cusps,
p2 3 cusps, dp3 3 cu sps, p 3 3-2 cusps. There are 3 :6-7 :0-1 cusps on P4, 6-7:7 :4-5 on M I,
1:3 :2 on M2. The inner ridge on MI extends along 0.6 of the tooth length. P' :MI length ratio
0.7. P 3 is very small, peg-like, P 4 very large, arcuate, with 6-7 serrations provided with ridges
a nd basal cu spule. Cusp s 5-4 on M" , 3:2 on M 2. P 4 :M1 length ratio is 1.7.

I
I
I

I
I
I

I

I
I
I

I
I
I

b

5m m

----1

I

I

I

\

I

, -:::-.--'

~

-- .

i ll

Fig. 4
a- Bulganbaatar nemegtbaataroides n. sp., reconstruction of the palate with P' , pi , P", pt, M' and M2, b-d - Nemegtbaatar
gobiensis n. sp., b - reconstruction of the palate with P' , P' , dP' , P", P', M' and M' , c - reconstruction of the right
lower premolars and molars in outer view, d - right M 1 and M . in occlusal view.

MULTl T UBERCULATE SUCC ESSION

37

Discussion. - Nentegtabaatar gobiensis is similar to Bulganbaatar nemegtbaataroides
fro m th e Djad okhta F ormation, but is larger and -has a more advanced upper dentition. The
similari ties lie in th e sha pe and position of th e infraorbital foram en which in both cases is large,
rounded and situa ted op posite P2. Th e shap e of the anterior part of the zygomatic arch is similar
in both spec ies; it is not conflu ent with the anteri or pa rt of th e snout in ventral view, but ha s
a narrow, well defined base and starts more or less in th e same place, opposite p3 a nd anterior
part of P4. Th e zygomatic ridge is more prominent in N. gobiensis th an in B. nem egtbaataroides,
The presence of large pa lata l vacuitie s in B . nemegtbaataroides co nstitutes a further similarity.
The differences lie in the structure of the upper cheek teeth, wh ich are large r and ha ve a greater
number of cusps in N. gobiensis , e.g. cusp formula in B. nemegtbaataroides is in p 4 2: 5 and
in M ' 5 :5 : ?3, wh ile in N. gobiensis P! has 3 : 6-7 :0-1; B . nemegtbaataroidesi s very incompletely
known and furthe r co mpariso ns of both species ca nnot be mad e ; however, th e preserved rostrum
of th is species shows th at it pro bably lies very close to th e ancestr al form s of N . gobiensis.
From the N orth America n Lat e Campanian El Gallo Formation of Baja California del
No rte, Mexico, LILLEGRAVEN (1972) described th e single M2, identified as TS tygimys sp, This
to oth is very similar t o that in N. gobiensis, fro m which it differs in having three cusps in the
inner row, whe reas t here are two in Nemegtbaatar. LILLEGRAVEN has sh own th at M2of ?Stygimys
sp. resem bles th at of Stygimys kuszmauli fro m th e Hell Creek F ormation (SLOAN& VAN VALEN,
1965). N. gob iensis differs fro m S . kuszmauli in h aving a single cusped upper incisor, doublerooted upper prem olars, a different shape of th e upper tooth row, bigger palat al vacuities and
differently shaped P4. Th e lower jaw has a different sha pe in two genera; it is much more elon gated in Ne meg tbaatar tha n in Stygimys. It is impossible to decide on the ba sis of available
material whether TStygimys sp. may be regarded as an inte rme diate form betw een N emegtbaatar
an d the true Stygimys. On the other hand' the lower jaw of N . gobiensis closely resemble s the
Paleocene eucosmo do nt id Eucosmodon gra tus JEPSEN (see JEPSEN, 1930, PI. 1, Figs 1---4) from
wh ich it differs in being insignificantly sma ller and in having a 'proportionally bigger P 4, in
presence 'of P, a nd in less ro bust lower incisor . Th e upper dentition of Eucosmodon is known
only in E. americanus (COPE), described by WILSON (1956). N. gobiensis differ s from E . americanus
in being mu ch sma ller, in having double rooted p 2, sma ller number of cu sps in M2 and pos sibly
also in M' an d P4. H owever, th e general pattern of th e upp er premolars and mol ar s is in N. gobiensis and E . arnericanus very similar. It is proba ble th at Ne megtbaatar is an ancestor or stays
close to the ancestors of Eucosmodon MATTHEW & GRANGER an d that TStygimys sp. described
by LILLEGRAVEN (1972) is an intermediate for m between these two genera.

Fam ily SLOANBAATARIDAE novo
Diagnosis. - Sma ll Taeniolabidoidea; an terior part of the skull in front of the zygoma tic
arches developed as a rectangular snout. Zygomatic arc hes str ongly divergent , maximum
widt h of the sku ll in front of gleno id fossa, which is roughly triangular. Braincase stro ngly
vaulted, occip ital plate low, arranged obliquely, at an angle of about 1150 with regard to th e
tooth plane. Palat e concave, with 2 pairs of palatal vac uities. Enamel on lower incisor not
sharply limited. Lower jaw arranged strongly obliquely at an an gle of 300 with respect to th e
horizontal plane, the condyle placed very high . F our upper premolar s, P", not reduced in
prop ortio n to M l •
Stratigraphical and geographical range. - Coniaciari or Santon ianDjadokhta Formation,
Bayn D zak, G obi Desert, Mongolia.
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The new family is monotypic, erected to include Sloanbaatar mirabilis
1970. The Sloanbaataridae differ from the Eucosmodontidae in having
quite different proportions of the skull and lower jaw. The braincase in the Sloanbaataridae is
much higher than in the Eucosmodontidae, with the occipital plate arranged obliquely against
the tooth plane, whilst in the Eucosmodontidae it is arranged at a right angle. There are two
pairs of palatal vacuities in the Sloanbaataridae and one in the Eucosmodontidae. The lower
jaw is differently saped in two families: in the Sloanbaataridae it is arranged obliquely, with
a very highly placed condyle, while in the Eucosmodontidae it is arranged much more horizontally, with a lower condyle.
The anterior part of the snout is rectangular in the Chulsanbaataridae and Sloanbaataridae; in the genral proportions of the skull the Sloanbaataridae more closely resemble the
Chulsanbaatarisae, than the other Taeniolabidoidea. They differ, hower, in having palatal
vacuities absent in Chulsanbaataridae, in ha ving more divergent zygomatic arches, a more convex
braincase and in the more obliquely arranged lower jaw. From the Taeniolabididae, the Sloanbaataridae differ distinctly in having palatal va uities, differently arranged zygomatic arches,
the maximum width of the skull in front of the glenoid fossa , in a much more convex braincase,
a more obliquely arranged lower jaw and no tendency towards the reduction of shearing
premolars and de velopment of large molars, characteristic of the Taeniolabididae.
Discussion. -

KlELAN-JAWOROWSKA,

Family CHULSANBAATARIDAE novo
Diagnosis. - Small Ta eniolabidoidea ; anterior part of the snout in fro nt of zygomatic
arches rectangular. Zygomatic arches moderately divergent, maximum width of the sk ull in
front of the glenoid fossa. Na so-frontal suture o n each side convex posteriorly. lnfraorbital
foramen small. Occipital surface arranged at right a ngle against tooth plane. Lower jaw strongly
oblique with respect to the tooth plane, condyle placed much higher than the tooth. P4 not
reduced in proportion to Mt.
Stratigraphical and geographical range. - Ca mpa nian, Barun Goyot Formation of th e
Gobi De sert Mongolia .
Discussion. - The new family is monotyp ic, erected to include Chulsanbaatar vulgaris
n. gen. , n. sp . Chulsanbaataridae differ from the Eucosmodontidae in the lack of palatal vacuities, rectangular anterior part of the snout and more obliquely arranged lower jaw. They
share with the Taeniolabididae the lack of palatal vacuities, but differ from them in showing
no tendency towards the reduction of the shea ring premolars and an increase of the number
of the cusp s on the molars. From the Cimolomyidae , which are poorly known , they differ
in the structure of P4 and of the upper molars.

Genus CHULSANBAATAR no vo
Derivation of the name: gobiensis - from the Gob i Desert.
Type species: Chulsanbaatar vulgaris n. sp.
Derivation of the name : From the locality of Khul san and from Ulan Baatar.

Dia gnosis. - The genus is monotypic, the generic characters are those of the typ e specie s.
Stratigraphical and geographical range. - Known only from the ?Middle Campanian
Barun Goyot Formation of the Gobi Desert , Mongolia.
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Chulsanbaatar vulgaris n. sp.
(PI. V, F ig. 8 ; PIs. Xl -XVI; PI. XVII , Fig. 1; Text-fig. 5)
Type specimen: Skull, associated with left and incomplete right lower ja ws ; all teeth well preserved, zygornatic
arch and part of the bacicran ial region lacking. Z.PaI.N o.MgM-Ij139.
Type horizon and locality : ?Middle Campanian, Barun Goyot Formation, locality of Khulsan, Gobi Desert
Mongolia .
Derivation of the name: Lat . vulgaris = common .

Material. - Mo st common mammal in the Campanian of the Gobi De sert , represented
in the present collection by 36 specimens, mo st of which are complete or nearly complete skull s,
associated with lower jaws, in a few cases with partial po stcranial skeletons. The specimens
were found in Nemegt, Khulsan and Khermeen Tsav H. In spite of the large number of specimen s, some anatomical feature s are difficult to recognize, as th e bone of the skulls is not only
very thin but often damaged or missing. The sutures are as a rule very indi stinct. In addition
to the type specimen, 2 skulls : MgM-I /108 from Kh erm een Tsav U and MgM-I /6l from
Khulsan are figured here.
Dim ension s : See Tabl es 1 and 2.

b

c
r

im
~

I

I

F ig. 5
Chulsanbaatar vulgaris n. sp., a - reconstruct ion of the palate with dp l, dp ·, dpa, P" M' and M·, b - right M, and 1\1 .
in occlusal view, c - part of the right lower jaw, with Pa, p. , M, and part of M. in outer view.

Diagnosis. - Dental formula: 2 0 42 ; length of th e skull varies between 17 and 24 mm.
1 0 22

Anterior part of the snout roughly rectangular, then the snout extends laterally ; the zygomatic
arches are confluent with thi s part of the snout. The greatest width of the skull is in front of
glenoid fos sa. In ventral view th e anterior margin of the zygomatic arch is poorly defined, the
po sterior originates opposite the anterior half of P4. Infraorbital foramen small, situated
opposite P", clearly visible in ventral view. Glenoid fossa roughly oval , a prominent ridge extend s along the dorsal wall of the glenoid fossa. Frontals deepl y inserted between the nasals
along the median suture, lacrimal roughly rectangular, poorly recognized; frontals gentl y
rounded po steriorl y. P ostorbital process sma ll. Post-temp oral fossa co mpa ratively lar ge
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situated high a bove the paroccipital proce ss. Transver se palatine su ture extends opposite the
second cusp of MI. Postpalatine torus hardly developed, the horizontal part of the palatine
b one raised towards the med ian su ture. Pterygoids situated in the middle of choanal channels
as in Kamptobaatar.
The lower jaw m argin forms an angle of 20° with the horizontal plane. Below P 4 there
is a deep depression , surrou nded anteriorl y by a rounded ridge , which is convex anteriorly.
M asseteric cre st is very prominent, starting behind this depression. Just below the crowns
of P 4 and M 1 t here is a characteristic, cre scentic area. Coronoid crest comparatively sm all.
M ental fora men comparatively large, situated clo se to the upper margin of the jaw, in the posterior half of the diastema.
Enamel on 11 thin , but distinctly limited to the antero-ventral part. Upper premolars
dou ble rooted. Cusps 4 on dpl and dp2, 6 on dJ>3, 3 on pi a nd P ' , 4 on P", 2-3 :5-6 on P '
4:5:1 on MI, 1 :2 :2 on M 2. P4:MI length rati o 0.75 . P 4 arcuate, with 6 serratio ns provided
with ridges and basal cuspule, cu sp s 4:3 on M 1 and 2-3 :2 on M 2. P 4:M1 length rati o
is 1.0.

Family TAENIOLABIDIDAE

GRANGER

&

SIMPSON,

1929

Genus DJ ADOCHTATHERIUM SIMPSON, 1925
Species: Djadochtatherlum matthewi S IMPSON, 1925 Djadochtatherium catopsaloides n. sp.

. ed diiagnosis,
. Re VIS

type species

D enta 1 rorrnu
'"
1a: 20 3-4 2 . M e dimm-size
. d ta eruo
. 1a bidid
.
I I ; snou t tnanIO

22

gular, blu nt ly pointed ; zygomatic a rches confluent with later al margin s of the snou t.
Lacrimal uncertain, probably very large, roughly rec ta ngula r. Premaxill a sh o rt, with long nasal
process, maxilla ver y long, orbit in dorsal view co mpara tive ly small, situated far posteriorly.
In ventral view the anterior margin of zygo matic a rch poorly defined, the posterior situ ated
opposite P4. lnfraorbital foramen small, situ ated opp osite P3. P ostorbital process very long,
peg-like, fronto-parietal su ture from the m argin of th e orbit extends about 4 mm tran sversely,
then turns posteriorly, forming a sem icircula r a rch; gleno id fossa more squa re than oval (the
3 above characters are not preser ved in specimens of D. matthewi). L ower jaw st rongly elongated,
arranged comparatively horizontally, forming a n angle of about 20° with the horizontal plane.
Coronoid crest prominent, massete ric cres t weak. Mental fo ramen placed in the mi ddle of
d iastema, close to the upper margin of the jaw. E namel on lower a nd upper incisors very sharply
limited. Upper premolars double-rooted ; 4 upper premola rs in D. matthewi, 3 in D . catopsa10 ides. P'' , M' and M 2 known onl y in D. catopsaloides. p 4 w it hou t ou ter row of cu sp s, middle
row concave buccally. P 3 peg-like, situ ated much lower than P 4. P 4 cone-like, with 3-4 cu sp s
in th e m a in row and one postero-external cu sp .
Stratigraphical and geographical ran ge. - Coniacian or Santonian Djadokhta F ormation
through ?Middle Campanian Barun Goyot Formation , G obi De sert, M ongoli a .

Djadochtatherium catopsaloides n. sp.
(PI. V, Fig. 9; PI. XVII, F ig. 2; PIs. XVIlI-XXI ; Text-fig. 6)
Type specimen: Almo st complete skull of a young individual, associated with right and left lower jaws ; all teeth
preserved ; basicranial , choana l and occipital regions damaged. Z.PaI.No .MgM-I /78.
Type horizon and locality : ?Middle Campanian, Baru n Goyot Forma tion, Khermeen Tsav I, Go bi Desert,
Mongolia.
Derivation 0/ the name : catopsaloides - showing similarities to Catopsalis COPE.
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Material. - In addition to the type specimen, there is a left M 2 with a fragment of lower
jaw from Khulsan, a skull with partial lower jaws from Khermeen Tsav Il and a damaged skull
without lower jaws from Khermeen Tsav I (Z.PaI.No.MgM-J /79), the latter figured in the
present paper.
Dimen sions : See Table s 1 and 2.
Diagnosis. -

Dental formula: 2 0 3 2 . Skull length van es between 60-65 mm. Na soI 022

-frontal suture unknown . Postorbital proce ss in Z.PaI.No.MgM-I/78 measuring 8 mm. On
the lower jaw a distinct swelling beneath the anterior root of P4 ' A dia stema between P' and
p3 increasing in length with growth of an imal. Number of cusps on P' and P" unknown. Cusp s

b

v

Fig. 6
Djadochtatherium catopsaloides n. sp., a - reconstruction of the palate with P' , P", P\ M I and M2. In P' and ps the cusps
are worn out, b - right p•• M I and M . in occlusal view, c - right Ps, P, an d M I in outer view.

5: 1 on P' , 5-6:5-6:4 on M' , 2:2-3 :2-3 on M2. Inn er ridge in MI extending for 0.75 of the
tooth length. P' :MI length ratio 0.45. P 3 very small; entire posteri or side of P 3 adhering to
dentary in po sterio r part of dia stema . P 4 with 3 cusps in the main row and prominent postero-external cusp. Cusp 4 :4 on M 1 and 2 :2 on M 2. P 4 :M 1 length ratio is 0.5.
Discussion. - Djadochtatherium catopsaloides closely resembles the Djadokhta Formation
repre sentative of the same species, D . matthewi, differing from it chiefly in having 3upper premolars
(P2 is lost) while there are 4 upper premolars in D. matthewi. Two specimens of D. matthewi,
are known , both hou sed in the American Mu seum of Natu ral History in New York. The type
specimen A.M.N.H.No.20440, consists of a rostrum associated with right and left lower
jaws. The upper and lower molars are not known. D. matthewi is a little smaller than D. catopsaloides, the estimated length of the skull of the former species is 50 mm, while it is 60-65 mm
in D. catopsaloides , The shape of the anterior pa rt of the snout is very similar in both species,
as is the shape and size of infra orbital for amen. The lower jaw of D . catops aloides is more robust
than that of D . matthewi, it is proportionally deeper with respect to length than in D. matthewi,
but otherwise the muscle scars on both jaws seem to be of the same pattern. The lower incisors
are very similar in bot h species, with the same patt ern of wear; it should, however, be stated
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that the published drawings and photographs of D . matthewi lower jaw, may led to the false
idea on the po sition of the lower incisor s. In both lower jaws of A .M.N.H.No.20440, these
teeth were broken off and have been glued in a mo re horizontal po sition than they were originally.
The radius of curvature of the lower incisor in D . matthewi is about I3 mm and is constant
throughout the length of th e incisor. Th e height and width of the incisor are 3.4 and 2.3 mm
respectively. The enamel of the inci sor was scraped off in preparation, but the section and the
wear facet show s that it was similar to that of the lat er Ta eniolabidoidea. In the or iginal photographs of D . matthewi (SIMPSON, 1925, Fig . 7) th e front 3/4 of th e broken M 1 was cemented
back into the left lower jaw one alveolus too far anterioriy. Th e P4 is not pre served in thi s jaw,
but is in the right jaw. In SIMPSON'S figure 7 B, the two lower jaws were carefully aligned, so that
the right P 4 could be seen just in front of th e displaced M 1 , which gives an entirely wrong impression of the po sition of thi s tooth . P 4 in D. matthewi is 3.2 mm long and ha s 4 cusps, in
addition to the prominent po stero-external cusp. P 3 is pre sent in both jaws, rather than absent
as SIMPSON maintained. The restored left M 1 is 4.7 mm in length and 2.1 mm wide, with a cu sp
formula 4:4. The cusps at least the second cusp in both external and internal rows, have th e
type s of buttresses facing the central valley, similar to those in Catopsalis and Taeniolabis.
The mu scle scars for the supe rficial masseter muscle on th e zygoma of both specimens of
D . matthewi is very similar to th at in D. catopsaloides. On th e basis of th e seco nd specime n
of D. matthewi (A .M.N.H.No.21703 ; GREGORY & SIMPSON, 1926, p . 30) one ca n sta te th at
pi and p2 ha ve three cusps each and th e measur ement of th ese teeth are: P' 2.1 X 1.9 mm ;
p2 1.6 x 1.6 mm.
The above compari son s show th at D. matthewi could be regarded as an anc estor of
D. catopsaloides, and th at Djadochtatherium SIMPSON should be placed in th e Taeniolabididae
rather than in th e Eucosmodontida e. Another species which seems to be also very close to
D . catopsaloides, is Catopsalis joyn eri SLOAN & VAN VALEN, 1965, fro m the Lat e Cretaceous
Hell Creek Formation (Bug Cre ek AnthiIls localit y) of M ontan a. C. j oyn eri is more massive
and about 10% larger than D. catopsaloides. It is also more advanced in the stru cture of th e
lower blade and of the molars. Th e struc ture of P' is very similar in both species, th ere is no
outer row of cu sps, 5 cusps in th e main row in both species and extra cusp in the po sterointernal corner of the tooth. Th e P 4:MI length ratio is almost the same in both species, 0.42
in C.joyneris and 0.45 in D . catopsaloides. T he cusp formula of M' is 5-6 :5-6:4 in D. eatopsaloides and 7:8 :8 in C. j oyn eri, th at of M 2 2 :2-3 :2-3 and 2: 3:3 respectively.
The P 4 is comparatively shorter and more tri angular in C. j oyneri than it is in D. catopsaloides,
and it ha s 3 cusps as is the case in D . catopsaloides. Th e number of cusps in M 1 and M 2 is greater
in C. joyneri th an in D. catopsaloides, being 5:4 and 4:4 respectively for Mj , a nd 3 :2 and
2:2 respectively for M 2. We do not kn ow th e entire skull of C. joyneri, but the fragment s of
the skul1s preserved show th at th e infraorbital foram en is of sim ilar sha pe and size, 1.4 mm in
diameter in D. catopsaloides and 1.7 in C. j oyneri. T he po sition of th e infraorbital foramen is
somewhat more ventral in D. catopsaloides than it is in C. joyn eri. Th e str ucture of the palate
and of the glenoid fo ssa is also very similar in both species.
The above comparison s show th at it is very pr ob able th at D . catopsaloides is an ancestor
of C.joyneri, or it is very close to the form th at gave rise to Catopsalis. Th e Paleocene taeniolabid
from Mongolia Prionessus lucifer MATTHEW & GRANGER does not seem to be closely related
to D. catopsaloides (see MATTHEW et al., 1928). It is sma ller and ha s a cusp formula for the upper
and lower molars, that ca nnot be regard ed as origina ting from D . catopsaloides. Prionessus
appears to belong to a different evo lutiona ry line in th e Taeniolab ididae , perh ap s deri vable from
Kampt obaatar.
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The largest representative of the Taeniolabididae, Taenio labis taoensis (COPE) does not
invite a close comparison with Djadochtatherium (see SIMPSON, 1937). It is about 3 times larger,
has a much more advanced dentition and shows great changes in skull structure and in the shape
of certain bone s, evidently correlated with an increase of size and development of musculature.
It should be stressed that the frontals of Taenio labis are shape d differently from tho se
in other muItituberculates; they taper posteriorly to a pointed end and do not contribute to
the margin of the orbit. In Djadochtatherium catopsaloides a tendency towards the reduct ion
of the size of frontal s characteristic of Taenio labis can be observed. The fro ntals in D. catopsaloides have a rounded posterior margin and are narrower poster iorly, tha n in other Taeniolabidoidea, e.g. in the Eucosmodontidae and Sloanbaataridae, where the fronta ls have a wide
tran sverse posterior margin.
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Comparison of the described multituberculates from the Djadokhta Formation and
Barun Goyot Formation
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1.
2.
3.
4.
S.
6.

Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.

Gobibaatar parvus K IELAN-JAWOROWSKA, type specimen, Z.PaI.No.MgM-IjlO.
Sloanbaatar mirabilis K.IELAN-JAWOROWSKA, type specimen, Z.PaI.No.MgM-Ij20
Kryptobaatar dashzevegt KIELAN-JAWOROWSKA, type specimen, Z.PaI.No.MgM-Ij21
Bulganbaatar nemegtbaataroides n. sp., type specimen, Z.PaI.No.MgM-Ij2S . . . . . . . . . . . .
Djadochtatherium matthewi SIMPSON, plaster cast of the type specimen, A.M.N.H.No.20440 . . .
Kamptobaatar kuc zynskii KI ELAN-JAWOROWSKA, the skull, type specimen, Z.PaI.No.MgM-Ij33 and
reversed left lower jaw, Z.PaI.No.MgM-Ij39
?Kamptobaatar sp., Z.PaI.No.MgM-Ij88
Chulsanbaatar vulgaris n. sp., Z.PaI.No.MgM-Ijl08 . . . . . . . . .
Djadochtatherium catopsaloides n. sp., type spec imen , Z.PaI.No.MgM-Ij78
Nemegtbaatar gobiensis n. sp., type specimen, Z.PaI.No.MgM-Ij81
All x t
Photo: W. Skariytisk i
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Bulganbaatar nemegtbaataroides n. sp.

31

(see also PI. V)
. Upper Cretaceous, Djadokhta Formation, Bayn Dzak, Main Field, Gobi Desert, Mongolia
Fig. 1a. Stereo-photograph of the rostral part of the skull in ventral view. Left M2lacking, right and left P' and
right M' somewhat damaged. Type specimen Z.PaI.No.MgM-I/25.
Fig. 1 b. Stereo-photograph of the same specimen in anterior view.
Fig. 1c. The same specimen in left lateral view.
Fig. 1d. Stereo-photograph of the same specimen in right lateral view.
Fig. I e. The same specimen in dorsal view.
All x 3
Pho to: IV. S k arzyrisk i
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Nemegtbaatar gobiensis

D.

sp.

34

(see also Pis. V and VIII-X)
Upper Cretaceous, Barun Goyot Formation, Khermeen Tsav 11, Gobi Desert, Mongolia
Fig. 1Q. Stereo-photograph of the skull in dorsal view. Type specimen Z.PaI.No.MgM-I/81.
Fig. 1 b. Stereo-photograph of the same specimen in ventral view. Note the presence of Dpa and ps on both sides
of the skull.
Fig. 1c. Stereo-photograph of the same specimen in occipital view.
Fig. 1d. Stereo-photograph of the same specimen in anterior view.
All x 2
Photo: W. Skar i yriskl
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Nemegtbaatar gobiensis

D.

34

sp.

(see also PIs. V, VII, IX and X)
Upper Cretaceous, Baron Goyot Formation, Khermeen Tsav 11, Gobi Desert , Mongolia
Fig. 1 Q. Stereo-photograph of the almost complete, somewhat distorted and flattened skulI in lateral view. Type
specimen Z. Pal. No. MgM-I/81; x 2.
Fig. I b. Stereo-photograph of the right lower jaw of the same specimen, in outer view; x 3.
Fig. 1 c. Stereo-photograph of the same jaw in inner view; X 3.
Fig. 1d. Left lower jaw of the same specimen in outer and inner views; x 3.
Photo : W. Skarlyriski
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Nemegtbaatar gobiensis n. sp.

34

(see also PIs. V, VII, VIII and X)
Upper Cretaceous, Barun Goyot Formation, Khermeen Tsav 11, Gobi Desert, Mongolia
Fig.
Fig.
Fig.
Fig.

1a.
1b.
1c.
1d.

Stereo-photograph
Stereo-photograph
Left lower jaw of
Left lower jaw of

of the right lower jaw in occlusal view. Type specimen Z.PaI.No.MgM-I/81;
of the same jaw in ventral view; x 3.
the same specimen in occlusal view; x 3.
the same specimen in ventral view; x 3.

X

3.

Upper Cretaceous, Barun Goyot Formation, Khulsan, Gobi Desert, Mongolia
Fig. 2a. Stereo-photograph of the nearly complete skull, with anterior part broken off, zygomatic arches lacking,
in right lateral view. Z.PaI.No.MgM-I/76; x 2.S.
Fig. 2b . Stereo-photograph of the same specimen in left lateral view, x 2.S.
Photo:

w. SkarJyriski
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Nemegtbaatar gobiensis n. sp.

34

(see also Pis. V and VII-IX)
Upper Cretaceous, Barun Goyot Formation, Khulsan, Gobi Desert, Mongolia
Fig. 1 Q. Stereo-photograph of the skull in dorsal view. Anterior part of snout and zygomatic arches broken off.
Z.PaI.No.MgM-Ij76.
Fig. 1 b. Stereo-photograph of the same skull in ventral view. Right premolars , except ps strongly damaged, parts
of right molars lacking. Left p4 with broken off crown left M! and Ma lacking.
Fig. 1 c. Stereo-photograph of the same skull in anterior view.
Fig. 1d. Stereo-photograph of the same skull in occipital view.
All x 2.5
Photo : W. Skarzytisk!
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Chulsanbaatar vulgaris n. sp.

39

(see also Pis. V, XII -XVI and XVII, Fig. 1)
Upper Cretaceous, Baron Goyot Formation, Khulsan, Gobi Desert, Mongolia
Fig.
Fig.
Fig.
Fig.

1a.
1b.
1c.
1d.

Stereo-photograph
Stereo-photograph
Stereo-photograph
Stereo-photograph

of
of
of
?f

the
the
the
the

skull in dorsal view, type specimen, Z.PaI.No.MgM-I/139; x 5.
same skull in anterior view; x 5.
left lower jaw of the same specimen in inner view; x 7.
incomplete right lower jaw of the same specimen in outer view; x 7.
Photo: W . Skari ynski
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Chulsanbaatar vulgaris n. sp. . . .

39

(see also Pis. V, XI, XIII- XVI and XVII, Fig. 1)
Upper Cretaceous, Barun Goyot Formation, Khulsan, Gobi Desert, Mongolia
Fig.
Fig.
Fig.
Fig.

1a.
1 b.
1c.
1d.

Stereo-photograph of the skull in ventral view. Type specimen, Z.Pal.No.MgM-I/139; x 5.
Stereo-photograph of the same skull in left lateral view, x 5.
Stereo-photograph of the incomplete right lower jaw of the same specimen in occlusal view; x 7.
Stereo-photograph of the same jaw in inner view; x 7.
All specimens covered with ammonium chloride
Photo : W. Skarlytlskl

Palaeontologia Polonica, No. 30. 1974

Z.

KIELAN-JAWOROWSKA: MULTITUBERCULATE SUCCESSION

PI. Xll

Palaeontologia Polonica, No. 30, 1974

Z. K IEL AN-JA WO ROWSKA : M ULTIT UBER C ULATE SU CC ESSION

PLAT E XIII

Page

Chulsanbaatar vulgaris

Fl,

sp. . . . .

39

(see also Pis. V, XI-XII , XIV-XVI and XVII, Fig. 1)
Upper Cretaceous, Barun Goyot Formation, Khermeen Tsav Il, Gobi Desert, Mongolia
Fig. 1a. Stereo-photograph of the skull, associated with lower jaws, before the final preparation, in dorsal view.
The zygomatic arches on both sides are ·broken off and are partly replaced by a nylon thread, Z.PaI.
No.MgM-I!108.
Fig. 1b. Stereo-photograph of the same specimen in left lateral view.
Fig. 1c. Stereo-photograph of the same specimen in right lateral view.
Fig. 1d. Stereo-photograph of the same specimen in ventral view.
All x 4
Photo : W . Skariynski
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Chulsanbaatar vulgaris n. sp. . . .

39

(see also PIs. V, XI-XIII, XV-XVI and XVII, Fig. 1)
Upper Cretaceous, Barun Goyot Formation, Khermeen Tsav II, Gobi Desert , Mongolia
Fig. 1a. Stereo-photograph of the skull in ventral view, covered with ammonium chloride, Z.PaI.No.MgM-I/108;
x s.
Fig. 1b. Stereo-photograph of the same skull in anterior view; x 5.
Fig. 1c. Stereo-photograph of the same skull in occipital view; x 5.
Fig. 1 d. Left lower jaw of the same specimen in inner view; x 6.
Fig. 1e. The same jaw in ventral view; x 6.
Fig. If The same jaw in occlusal view; x 6.
Upper Cretaceous, Barun Goyot Formation, Khulsan, Gobi Desert, Mongolia
Fig.
Fig.

2. The skull in anterior view, Z.PaI.No. MgM-Ij61; x 4.
3. Stereo-phot ograph of the left lower jaw in occlusal view. Type specimen, Z.PaI.No.MgM-I/139; x 7
Photo : W . Skariysisk!
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Chulsanbaatar vulgaris n. sp.. . .

39

(see also PIs. V, XI-XVI, XVI and XVII, Fig. 1)
Upper Cretaceous, Barun Goyot Formation, Khulsan, Gobi Desert, Mongolia
Fig.
Fig.
Fig.
Fig.
Fig.

1 a.
1 b.
1 c.
Id.
1e.

Stereo-photograph of the skull in dorsal view, Z.PaI.No .MgM-I/61; x 4.
Stereo-photograph of the same skull in ventral view; x 4.
Stereo-photograph of the same skull in right lateral view; x 4.
The same skull in occipital view; x 4.
Left lower jaw of the same specimen in outer view; x 6.
All specimens except Fig. 1d covered with ammonium chloride
Photo: W. Skari ytiskl
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Chulsanbaatar vulgaris n. sp.. .
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(see also Pis. V, XI-XV and XVII, Fig. 1)
Upper Cretaceous, Barun Goyot Formation, Khulsan, Gobi Desert, Mongolia
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1 a.
1 b.
1c.
1 d.
1e.
If.

Left lower jaw in inner view, Z.PaI.No.MgM-I/61.
The same jaw in ventral view.
The same jaw in occlusal view.
Stereo-photograph of the right lower jaw of the same specimen in Occlusal view.
Stereo-photograph of the same jaw in outer view.
Stereo-photograph of the same jaw in ventral view.
Ig. Stereo-photograph of the same jaw in inner view.
All x 6
All specimens covered with ammonium chloride,
Photo: IV. Skar zytiskl
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Chulsanbaatar vulgaris n. sp.
(see also PIs. V and XI-XVI)
Upper Cretaceous, Barun Goyot Formation , Khulsan , Gobi Desert, Mongolia
Fig. 1 a. Stereo-photograph of the left lower jaw in outer view, covered with ammonium chloride, Z.Pal.
No.MgM-I/139; x 7.
Fig. 1b. The same jaw in ventral view, covered with ammonium chloride ; x 7.

40

Djadochtatherium catopsaloides n. sp.
(see also PIs. V and XVIII-XXI)
Upper Cretaceous, Baron Goyot Formation, Khermeen Tsav I, Gobi Desert, Mongolia
Fig. 2a. Stereo-photograph of the right lower jaw of the type specimen in occlusal view, Z.PaI.No .MgM-I/78;
x 2.5.
Fig. 2b. Stereo-photograph of the same jaw in ventral view; x 2.5.
Fig. 2c. Left lower jaw of the same specimen in inner view; x 2.5.
Fig. 2d. The same jaw in outer view; x 2.5.
Photo : IV. Skarzyriskl
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Djadochtatherium catopsaloides n. sp. .

40

(see also Pis. V, XVII, Fig. 2; and XIX-XXI)
Upper Cretaceous, Baron Goyot Formation, Khermeen Tsav I, Gobi Desert , Mongolia
Fig. 1 a. Stereo-photograph of the skull, associated with lower jaws, before the final preparation, in right lateral
view. Type specimen~ Z.PaI.No.MgM-I/78 ; x l.
Fig. 1 b. Stereo-photograph of the same specimen in ventral view; x 1.
Fig. 1 c. Stereo-photograph of the skull of the same specimen, after the preparation, in dorsal view; x 1.5.
Fig. Id. Stereo-photograph of the skull of the same specimen, after the preparation, in occlusal view; x 1.5.
Photo: W. Skarzytlski
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Djadochtatherium catopsaloides n. . sp .

40

(see also PIs. V, XVII, Fig. 2; XVIII, XX and XXI)
Upper Cretaceous, Barun Goyot Formation, Khermeen Tsav I, Gobi Desert, Mongolia
Fig. I a. Stereo-photograph of the skull associated with lower jaws, before the final preparation, in left lateral
view. Type specimen, Z.PaI.No .MgM-lj78; x I.
Fig. 1 b. Stereo-photograph of the skull of the same specimen, after the preparation, in anterior view; x 1.5.
Fig. I c. Stereo-photograph of the same skull in posterior view; x 1.5.
Fig. 1d. Stereo-photograph of the same skull in right lateral view; x 1.5.
Fig. 1 e. Stereo-photograph of the same skull in left lateral view; x 1.5.
Photo: W. Ska,i;yriski
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Djadochtatherium catopsaloides n. sp.
(see also PIs. V, XVII, Fig. 2; XVIII, XIX and XXI)
Upper Cretaceous , Barun Goyot Formation, Khermeen Tsav I, Gobi Desert, Mongolia
Fig.
Fig.
Fig.
Fig.

1a.
1b.
1c.
I d.

Stereo-photograph
Stereo-photograph
Left lower jaw of
Left lower jaw of

of the right lower jaw of the type specimen in outer view. Z.PaI.N o.MgM-I/78.
of the same jaw in inner view.
the same specimen in occlusal view.
the same specimen in ventral view.
All x 2.5.
Ph oto : W . S kar i y sisk l
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Djadochtatherium catopsaloides n. sp.
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(see also Pis. V, XVII, Fig. 2; and XVIII-XX)
Upper Cretaceous, Barun Goyot Formation, Khermeen Tsav I, Gobi Desert, Mongolia
Fig. 1a. Strongly damaged skull in dorsal view. Z.PaI.No.MgM-I/79.
Fig. 1b. Stereo-photograph of the same skull in ventral view. Only the root s of premolars preserved, the molars
strongly worn out.
Fig. 1 c. The same skull in right lateral view.
Fig. 1 d. Stereo-photograph of the same skull in left lateral view.
All x 1.5.
Photo: W. Skariynskl
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