ZOFIA KIELAN-JAWOROWSKA

PRELIMINARY DATA ON THE UPPER CRETACEOUS EUTHERIAN
MAMMALS FROM BAYN DZAK, GOBI DESERT
(WST~PNE DANE 0 G6RNO-KREDOWYCH SSAKACH LOZYSKOWYCH Z BAJN

DZAK NA PUSTYNI GOB!)
(Plates XXII-XXVII)

Ab stract, - An account is given of the remains of eutherian mammals, collected by the Polish-Mongolian Palaeontological Expeditions from the Upper Cretaceous sandstone (Djadokhta Formation) of Bayn Dzak in the Gobi Desert. The
monotypic genus Kennalestes nov., assigned tentatively to the superfamily Leptictoidea, uncertain family, is erected and
Kennalestes gobiensis n, sp. is described and figured. Zalambdalestes GREGORY & SIMPSON, 1926 is re-diagnosed on the base
of new material of Z. grangeri. The dentition of Z. grangeri and a fragmentary lower jaw identified as Zalambdalestes sp.
are described and figured. The presence of two more eutherian new genera in the collection under investigation is noted.

INTRODUCTION
The discovery of eutherian (placental) mammals in the Cretaceous sandstone of Bayn
Dzak (Shabarakh Usu), in the Gobi Desert, by the Central Asiatic Expeditions of the American
Museum of Natural History in New York, in 1923 and 1925, caused a sensation in palaeontology. These were the first placental mammals to be recognized in beds older than the Tertiary
and they seemed to confirm Professor OSBORN'S hypothesis which held Central Asia to be
most probably the centre of development of placental mammals before the Tertiary. When
the Cretaceous eutherian mammal skulls were found at Bayn Dzak again in 1964 and 1965,
by the Polish-Mongolian Palaeontological Expeditions (see KIELAN-JAWOROWSKA & DOVCHlN,
1968), the Cretaceous eutherians were not the rarity they had been some 40 years before. They
have recently been found in Upper Cretaceous beds in various places in North America
(SIMPSON, 1951; CLEMENS, 1961, 1963a; CLEMENS & L. S. RUSSELL, 1965; SLOAN & VAN VALEN,
1965; VAN VALEN& SLOAN, 1965), one single tooth was found in Europe (LEDOUX et al., 1966)
and a fragmentary lower jaw with two teeth in South America (GRAMBAST et al., 1967). Moreover,
a fragmentary therian lower jaw with M1-M a was foundin the Lower Cretaceous referred to
as Upper Jurassic (SHIKAMA, 1947) of South Manchuria, therian teeth were discovered in the
Lower Cretaceous (Albian) of Texas (PATTERSON, 1956; SLAUGHTER, 1965) and in the Wealden
of Great Britain (CLEMENS, 1963b).
The Cretaceous mammals from the Gobi, by virtue of their good state of preservation,
differ from all those known' from other continents. Whereas all the North American materials
obtained by washing the sediment and screening the residue consist of isolated teeth or, at
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best, fragmentary upper and lower jaws, the Gobi material embraces entire or partial skulls,
often with lower jaws in occlusion, well preserved and showing the details of the skull structure.
The Central Asiatic Expeditions assembled at Bayn Dzak in the red , poorly cemented sandstone
of Djadokhta Formation (SIMPSON, 1928a, p. 2) a collection of I1 individuals (partial skull s
and fragments of postcranial skeletons), assigned by SIMPSON (1925, 1928a) a nd GREGORY & SIMPSON (1926) to Multituberculata and Insectivora (presently Multituberculata, Insectivora and Deltatheridia). One multi tuberculate species (Djadochtatherium matthewi
SIMPSON), and five insectivore species (Deltatheridium pretrituberculare GREGORY & SIMPSON,
Deltatheroides cretacicus GREGORY & SIMPSON, Hyotheridium dobsoni GREGORY & SIMPSON,
Zalambdalestes lechei GREGORY & SIMPSON, and Zalambdalestes grangeri SIMPSON) were
described.
The Polish-Mongolian Palaeontological Expeditions assembled a collection of 25 individuals of Cretaceous mammals in 1964 and 1965 at the same locality. Five further specimens
were later revealed in the laboratory, during the preparation of sandstone nodules collected
at Bayn Dzak. In 1967, a five person field party from the Polish Academy of Sciences and the
Academy of Sciences of the Mongolian People's Republic spent one week in Bayn Dzak.
This group collected 6 further specimen s of Cretaceous mammals. As a result, the collection
of Cretaceous mammals from Bayn Dzak, housed (see also KlELAN-JAWOROWSKA & DOVCHIN,
1968, p. 12) in the Institute of Palaeozoology in Warsaw, consi sts of 36 individuals, 9 of which
were collected in 1964, 21 in 1965 and 6 in 1967. Thirteen specimens of this collection belong
to the eutherian mammals and 23 to the multituberculates.
All the mammals (except one skull), collected at Bayn Dzak by both the American and
Polish-Mongolian Palaeontological Expeditions, come from one stratigraphical horizon,
designated by GRADZINSKI et al. (1968, p. 71 and Fig. 30) by the numeral 2. This is
a 10 metre thick layer of orange to moderate reddish-brown sand or poorly cemented
sandstone with sandstone nodules. One multituberculate skull (Z. Pal. No. MgM-IjI7) was
found in 1965, some 13 metres higher than the sandstone with nodules, near the top of the
Flaming Cliffs, in a horizon designated by the numeral 4.
The poorly cemented sandstone, in which mammal remains were found (horizon No. 2),
crops out in Bayn Dzak in three fields. The first, designated as "The Main Mammal Field"
(GRADZINSKI et al., 1968), lies at the base of the Flaming Cliffs. All the mammal specimens
collected by the American Expeditions and by the Polish-Mongolian Palaeontological Expedition in 1964 come from this field. During the 1965 Polish-Mongolian Expedition and in the
course of field-work in 1967 mammals remains were collected, in addition to the Main Field,
in two other fields, named "The Ruins", situated 2500 metres NW of the Flaming Cliffs and
"The Volcano", which lies at the foot of the volcano-shaped hill, 2000 metres NW of the Ruins.
The majority of specimens were found in sandstone nodules, the only exception being a fragmentary multituberculate skull (Z. Pal. No. MgM-Ij12) found during 1965 in the Main Field
in situ, in a sandstone yielding Protoceratops andrewsi.
The paper of NOVOZHlLOV (1954) cast some doubts as to the Cretaceous age of the mammals from Bayn Dzak (see VAN VALEN, 1966; MAC INTYRE, 1966, and others). However, the
geological observations carried out during the Polish-Mongolian Palaeontological Expeditions
(LEFELD, 1965; GRADZINSKI et al., 1968), and in particular the finding of a mammal skull
in situ, in a sandstone containing Protoceratops andrewsi, proves without doubt that the mammals
from Bayn Dzak are indeed of Cretaceous age and together with Proto ceratops andrewsi,
Pinacosaurus grangeri, dinosaurs eggs and lizards, characterize the sandstone of the Djadokhta
Formation.
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It is difficult to establish the exact age of the Djadokhta Formation, before all the fauna

collected in the sandstone from Bayn Dz ak has been elaborated, the more so since all the species
of dinosaurs, lizards and ma mmals described from this form ation are endemic species. The
Djad okhta Format ion is usually referred to as an Upper Cretaceous Formation, without
further qu alification. Preliminary examination of th e eutherian mammals from Bayn Dzak,
elaborated by th e pre sent writer, and their degree of an atomical differentiation seem to indicate
that the fa una from Bayn D zak is older th an tha t of the Hell Creek Formation of Montana
and the Lance Formatio n of Wyoming, while younger than the fauna of the Forestburg
"Trinity Sandstone" (Albi an) of Texas. This agree s with the conclusion of Professor R. E. SLOAN
who, after examining some photographs of multituberculate s from Bayn Dzak collected by
the Polish-Mongolian Palaeontological Expeditions, wrote to the pre sent writer (letter of
March 14, 1966): "The mul tituberculates from Bayn Dzak are almost exactly intermediate
between those from the Trinity Sandstone of the Albi an of Texas and those of the Judith River
fauna (same age as Belly River of Alberta) of the Mid-Campanian of Montana". Should thi s
be the case, the Djadokhta Formation would correspond to the lower part of the Upper
Cretaceous (Coniacian- Santonian).
In 1966, the pre sent author began elaboration of the eutherian mammals from Bayn
Dzak . T he collection of multituberculates will be elaborated at a later date. At present, all
the eutherian mammals from Bayn D zak collected in 1964 and 1965 ha ve been prepared, while
those from 1967 are in the process of preparation.
The cemen t of san dstone nodules, yielding th e mammal skulls is calcareous, however
the skulls could not be pre pa red by chemic al methods, as all the bones found in the sandstone
of Djad okht a Formation are calcified an d acetic acid affects the bone. The surrounding sandstone has been sepa rate d from the .skulls by mea ns of the finest entomological steel needle s
und er a binocular microscope.
Preliminar y determination of the eutherian ma mma ls from Bayn D zak gives the following
species :
1. Zalambdalestes grangeri SIMPSON, represented by two skulls : Z . Pal. No. MgM-I/14 and
Z. Pal. No. MgM-I/16, dentition of which is described in the pres ent paper.
2. Z alambdalestes lechei GREGORY & SIMPSON, represented by two specimens: Z. Pal.
No. MgM-I/13, badl y damaged partial skull with lower jaws in occlusion ; Z. Pal. No.
MgM-I/32, fragm ent of the right lower jaw with damaged MI-M s.
3. Z alambdalestes sp., repr esented by a single individual: Z. Pal. No. MgM-I/4, described in
the present paper.
4. Kennalestes gobiensis n. gen. , n. sp., represented by three specimens: Z. Pal. No. MgM-I/3,
type specimen ; Z. Pal. No. MgM-I/2 and Z. Pal. No. MgM-I/5, described in the present
pa per.
5. New genu s and species, so far undescrib ed, represented by a single invidual: Z. Pal.
N o. MgM-I/I , an almost complete skull of a young individual, with lower jaws in occlusion.
6. New genus and species so far undescribed, represented by a single individual : Z. Pal.
No. MgM-I/29, a partial left lower jaw with PI-Ms.
7. Unidentified specimen Z. Pal. No. MgM-I/30, strongly damaged anterior fragment of
a skull, with fragmentary lower jaws in occlu sion , which might belong to Deltatheridium
pretrituberculare GREGORY & SIMPSON.
8. U nidentified specimen Z. Pal. No . MgM-I/31, partial left lower ja w with strongly damaged
M 2-M s .
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9. Unidentified specimen Z. Pal. No. MgM-lj15 maged M1-M a•

partial left lower jaw with strongly da-

The representatives of Deltatheridium pretrituberculare GREGORY & SIMPSON (except
uncertain Z. Pal. No. MgM-Ij30), of Deltatheroides cretacicus GREGORY & SIMPSON and of
Hyotheridium dobsoni GREGORY & SIMPSON, described from the same locality by GREGORY ·
and SIMPSON (1926), have not been found by our expeditions.
Thus the collections of eutherian mammals from Bayn Dzak, found by both the Central
Asiatic Expeditions of the American Museum of Natural History and the Polish-Mongolian
Palaeontological Expeditions, embraces about 9 species of eutherian mammals belonging
to 6 or 7 genera. From the results of the American Expeditions, which found only one species
of multituberculates (Djadochtatherium matthewi) in Bayn Dzak, one could assume that
eutherian mammals were more differentiated in the Djadokhta Formation than multituberculates. The collection at the disposal of the present author, however, shows that this is not
the case. Before all the species of multituberculates have been prepared, it is difficult to give
even an approximate number of species and genera. However a cursory glance at the prepared
collection of multituberculates shows that, in the Djadokhta Formation. : this group was
differentiated to more or less the· same extent as were the eutherian mammals.
As the elaboration of the whole collection of eutherian mammals from Bayn Dzak will
take some time, it is thought desirable to publish separately preliminary results from the
studied material. These contain a diagnosis of Kennalestes n. gen., with a description of
Kennalestes gobiensis n. sp., an emended diagnosis of Zalambdalestes GREGORY & SIMPSON,
a description of the dentition of Z. grangeri SIMPSON and a description of Zalambdalestes sp.
A more detailed description of the mentioned species, particularly the description of the skull
of Zalambdalestes, including studies of the ear region, a description of the petrosal of Kennalestes and a discussion on the relationship and systematic position of the studied forms, will
be published later, together with a description of the remaining eutherian mammals from
Bayn Dzak.
. Dental nomenclature employed in this paper is adopted in part from VAN VALEN, 1966.
The following abbreviations are used:
Z. Pal. - Palaeozoological Institute of the Polish Academy of Sciences, Warsaw.
A. M. N. H. - American Museum of Natural History, New York.
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Superfamily ? LEPTICTOIDEA
Uncertain Family
Genus KENNALESTES novo
Type species: Kennalestes gobiensis n. sp.
Derivation of the name: Named in honour of Professor MALCOLM C. McKENNA (American Museum of Natural
History in New York); the second part of the name - lestes - alludes to the similarities between the new genus and
Zalambdalestes and Cimolestes .

Diagnosis. - Naslas expanded posteriorly, in contact with lacrimals. Infraorbital foramen
deep , above P", lacrimal foramen large. Postpalatine torus present. Transverse palatine suture
opposite P4_MI embrasure, posterior palatine foramina lacking, developed as small notches on the
posterior palatine border. Angular process of the lowe'r jaw inflected. Mental foramina beneath
PI and posterior half of P4. Upper canine two-rooted, p4 molariform, but without true metacone
(incipient metacone present). Upper molars transverse, with wide embrasures, postcingulum
wider than precingulum. Conules small , stylar shelf wide in parastylar area , with prominent
parastyle. Lower canine two-rooted. P4 not molariform . Lower molars with very tall cusps ,
protoconid the tallest , paraconid the shortest, connate at base with metaconid, talonid cusps
poorly developed.
Stratigraphical and geographical range. - Known only from the Upper Cretaceous
sandstone of the Djadokhta Formation at Bayn Dzak, Gobi Desert.
Discussion. - The monotypic genus Kennalestes novo cannot be assigned to any known
insectivorous or deltatheridian family. It is tentatively assigned to the superfamily Leptictoidea,
and a new family will be eventually erected for it later, when all the details of skull structure
have been described. Kennalestes differs from the representatives of the Leptictidae (see MATIHEW,
1909, 1918, 1937; SCOrf & JEPSEN, 1936; SIMPSON, 1937; BUTLER, 1956, and D. A. RUSSELL,
1964) in having P 4 not molariform and p4 without the true metacone. Further differences concern
the skull structure, in particular the nasals , which in the new genus are expanded posteriorly,
in contact with the lacrimals, which is not the case in the Leptictidae. This latter feature seems,
however, to be characteristic of all the eutherian mammals from the Djadokhta Formation.
From Procerberus (see SLOAN & VAN.vALEN, 1965), Kennalestes differs in having upper
molars much more transverse, with longer embrasures between them, wider stylar shelves
and a different structure of p1, which in Procerberus are molariform (not in Kennalestes).
Of the Leptictoidea families , Kennalestes n. gen. recalls also certain features of the Zalambdalestidae. Zalambdalestes, which is the only representative of this family, is highly specialized, particularly in the structure of the anterior part of the snout (strongly enlarged 12, long
diastema between 13 and C, semi-procumbent lower incisors and peg-like, one-rooted lower
canine). In the structure of the anterior part of the snout, Kennalestes differs strongly from
Zalambdalestes. The similarities of two genera concern the skull structure, the shape of the nasals,
the lacrimals and the maxillary recess. Further simila~ities concern the structure of the upper
canine, P' , p 2 and P", which are similarly shaped, particularly so in lateral view. Kennalestes
differs, however, from Zalambdalestes in having ·P" less elongated transversely and in having
upper molars provided with precingulum and postcingulum. The degree of the molarization
of p4 is more or less similar in both genera, the incipie nt metacone being developed in a similar
manner in both cases on the posterior edge of the paracone V. In the structure of the lower
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molars Zalambdalestes is more similar to the Leptictidae than Kennalestes is. In Zalambdalestes
P 4 is almost completely molariform, with a well developed trigonid, which is not the case in
Kennalestes.
In the structure of P' and in the shape of the upper molars, Kennalestes is similar to the
Pantolestidae (see MATTHEW, 1909, 1918, 1937; SIMPSON, 1936, 1937). It differs from the representatives of the Pantolestidae in the structure of P 4 , which in pantolestids is submolariform,
having a distinct paraconid and an incipient talonid, which is not so in the new genus. In the
details of skull structure, however, Kennalestes differs as considerably from the Pantolestidae
as it does from the Leptictidae.
P' without more than an incipient metacone, a feature characteristic for Kennalestes,
Zalambdalestes and the Pantolestidae, occurs also in other groups of primitive insectivores,
e.g. in the Geolabidinae (see McKENNA, 1960), in Apternodontidae (see SCHLAIKJER, 1935,
and SCOTT & JEPSEN, 1936) and others.
Kennalestes may be compared with the North American Upper Cretaceous genera:
Gypsonictops SIMPSON and Cimolestes MATTHEW. Gypsonictops was assigned recently by ROMER
(I966) to the Adapisoricidae. A discussion on the systematic position of Gypsonictops lies,
however, beyond the scope of the present paper. Kennalestes resembles Gypsonictops (see
SIMPSON, 1951) in the general pattern of the upper and lower molars, differing in having the
upper molars with wider stylar shelves and a different structure of Pt, which in Gypsonictops
are molarized.
On the other hand, Kennalestes shows con siderable similarities to the North American
Upper Cretaceous genus Cimolestes MARSH, assigned (see CLEMENS & L. S. RUSSELL, 1965)
to the Palaeoryctidae, M 1 and M 2 of Kennalestes gobiensis are very similar to the lower molar
being the type of C. incisus MARSH (see MARSH, 1889', PI. 4, figs 12-15, and SLAUGHTER, 1965,
fig. 6), differing however in having the trigonid relatively shorter with regard to the talonid,
anterior cingulum less conspicuous and no fourth cusp (mesoconid) on the talonid. The lower
jaw of Cimolestes magnus CLEMENS & RUSSELL figured by these authors (/. c., Fig. 5) shows
that P 4 in Cimolestes magnus was, as in Kennalestes gobiensis, not molariform, however in
C. magnus P4 is provided with a small anterior basal cusp and a talonid-like basin, which are
lacking in the new species.
The new material of Gypsonictops and Cimolestes from the Lance Formation of Wyoming,
presently under investigation by Dr. CLEMENS, shows that the similarities of Kennalestes to the
two genera in question concern many other characters of the dentition and skull structure.
However, this can be discussed in detail only when the material from the Lance Formation
is described by Dr. CLEMENS.
It should be also mentioned that Kennalestes shows certain similarities in the structure
of the skull and lower jaw to the primitive marsupials, which will be discussed by the present
writer in detail when all the eutherian mammals from Bayn Dzak are described.
At the end of this discussion, the author would like to point out that the similarities between
the new genus and Endotherium SHIKAMA, known from the Lower Cretaceous of South Manchuria (SHIKAMA, 1947), as well as between the new genus and the Lower Cretaceous therians
of Texas (PATTERSON, 1956; SLAUGHTER, 1965) are not close enough to warrant a detailed
comparison. This also applies to the isolated lower molar, described from the Upper Cretaceous
of France (LEOOUX et aI., 1966). As regards the two lower molars (M 1-M2) , described from the
Upper Cretaceous of South America as Perutherium altiplanense THALER (in GRAMBAST et al.,
1967), they do not seem to the present author to be of the Cretaceous pattern of the tooth
structure.
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Kennalestes gobiensis n. sp.
(Pis. XXII-XXV ; Text-figs. 1-3)
Type specimen: Z. Pal. No. MgM-I /3 - almost complete, somewhat distorted skull, without the posterior portion
of the cranium, with right and left lower ja ws in occlusion. Right root of P , broken off P , root of P and C-Ms; left 13-Ms.
Right lower jaw almost complete , the condyle lacking, with J,-P S , dP.', M,-M s. In left lower jaw: root of 110 broken off
J. and C-Ms preserved, most anterior portion of the jaw as well as posterior one (coronoid process, condyle and angular
process) lacking. One isolated upper incisor (possibly P) has been found lying by the palate of the skull.
Type horizon and locality : Upper Cretaceous (Djadokhta Formation), Bayn Dzak (Main Field) , Gobi Desert.
Derivation of the name: gobiensis - occurring in the Gobi Desert.

Diagnosis. - As for the genus.
Material. - Three individuals , all found at the Main Field in Bayn Dzak , Gobi Desert.
Z. Pal. No. MgM-I/3 - type specimen describe above ; Z. Pal. No. MgM-I/2 - partial skull,
without lower jaw; most anterior portion of face and posterior portion of cranium lacking.
Right side: alveoli for C-P1 and P2_M3; left side: alveoli for C_P2 and P3_M3. All teeth are in
an excellent state of preservation. In the same piece of sandstone, about 1 cm behind the skull,
was found an incomplete mould of the most posterior portion of the cranium, preserving
parietal and interparietal bones and close to it an isolated, well preserved petro sal bone. There
is no doubt that all these bones belong to the same individual. Z. Pal. No . MgM-I/5 is an incomplete, somewhat distorted skull, with incomplete right and left lower jaws in occlusion. The
anterior portion of the face and posterior portion of the cranium are lacking. P3_M3are preserved
on the right side, broken off p2 and P3_M3 on the left. t eft mandibl e with a partial coronoid
process, angular process and masseteric fossa, root of P 3, incomplete dP 4 , M-1M3, incomplete
right mandible with P 3, dP 40 M1-M2, and a trigonid of M 3.
Description. - Dental formula:
3 14 3
?214.3

Measurements - see Table 1.
Upper dentition. Incomplete upper incisors are preserved only in Z. Pal. No. MgM-I/3.
On the right side of the specimen there are traces of three incisors. Incisor row antero-posterior
rather than transverse. The root of P is well seen on the right side of Z. Pal. No. MgM-I/3,
both in lateral and occlusal views. It is broken off at the level of the palatal part of premaxilla.
It shows a suboval (almost rounded) section perforated in the middle by a canal. The isolated,
broken off tooth, found lying at the palatal part of marilla of the same specimen, is regarded
tentatively as P. It is a simple tooth, which was directed downward s, somewhat bent posteriorly
in the distal part. There is a short diastema between F I and 12. 12, preserved on the right side
of the same specimen, has its most distal part broken off. It is a peg-like tooth, directed downwards, somewhat posteriorly. On the right side of the same specimen, only a part of the root
of 13 is preserved, poorly seen in lateral view. This tooth is well preserved on the left side of the
same specimen, but , because the anterior part of the skull is distorted, the left J3 is situated
more anteriorly than the right 13, opposite right F ' I Left J3 is a peg-like tooth, directed
downward s, somewhat anteriorly, A reconstruction of the anterior part of the skull
(Text-fig. 3), based on left and right sides of Z. Pal. No . MgM-I /3, shows that
there is a very short diastema between the roots of 12 and 13, however, as 12 is
directed slightly posteriorly and J3 anteriorly, they converge distally somewhat. As all the
described incisors are somewhat distorted or broken off, and the same concerns the
Palaeont ologia Pol onica No. 19

12
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T able I

Kennalestes gobiensis n. sp.
(measurements in mm)
Z. Pal. Mu s. cat. No.

Cops ant-post., ext. .
Ml_M s am-post. , ext.
M' tr.
.
M' ant.-post. , ext.
MS tr. . . . . .
MS ant.-post ., ext.
CoPs ant-post. , ext.
M1-Ms ant.-post. , ext.
M 1 tr.
.
M 1 anr-post., ext.
M, tr
.
M, ant.-post., ext.
Depth of anterior opening of infraorbital canal.
Length of infraorbital canal .
Depth of lower jaw below p• .
The same below M s . . . . .

MgM-I /3

MgM-I/2

MgM-I /5

6.37
4.77

2.2
3.2
2.4

1.43
5.7
509
1.05
1.65
1.17
1.9
ea. 1.59
ea . 4.01
2.02
2.15

5.0
2.5
1.8

2.67
1.78

4.9

ea. 2.2
3.18
1.99
1.4
4.96
1.57
1.78

ca . lA
ea. 3.2
ca. 2.5
ca . 2.29

premaxilla, it is possible that the presented reconstruction is not entirely correct, and that
in fact the incisors were arranged in somewhat different directions.
The upper canine is situated after the short diastema behind the premaxillo-maxillary
suture. It is a two-rooted, very strong tooth , directed downwards.
pi is a compressed, very small tooth with one main cusp, and uncertain posterior
basal cusp , two-rooted, subtriangular, situated after a short dia stema behind C. It is preserved
only on both sides of Z. PaJ. No. MgM-Ij3. p 2 is very slightly larger than pi and differs
from pi in being provided, in addition to the main cusp , with two basal cusps, the posterior
larger than the anterior one . The shape of this tooth is very well seen on the right side of Z. PaJ.
No. MgM-Ij2 (Plate XXIV, fig. I a) . A very short diastema is present between p 2 and P",
which is a three-rooted tooth, subtriangular in lateral view. p3 is the highest of all the cheek
teeth and only slightly lower than the canine. There is no cingulum or stylar shelf. The lingual
root is arranged somewhat asymmetrically, in the posterior part of the tooth. In addition to
the main cusp, which is very high, there are two additional basal cusps, the anterior low and
the posterior more prominent and higher, well seen on the right side of Z. PaJ. No. MgM-Ij2,
though in lateral view the posterior cusp is obscured by P4. P' (possibly dp4) is similar in structure
to the molars, however without a well-developed metacone. It is a comparatively small tooth,
shorter (both long. and Ir.) than MI. In lateral view, its height is a little more than a half that
of P3. The stylar shelf is comparatively wide laterally, narrowing in the middle. There is a very
prominent parastyle and behind it an incipient, almost unrecognizable stylocone seen easily
only in lateral view. In the posterior part of the stylar shelf which is narrow, an almost undiscernible style (?metastyle) may be recognized. The paracone is situated in the middle of the
labial part of the tooth. In lateral view, on the posterior crest of the paracone V there is a basal
cusp which, judging from its position and size, can be recognized as an incipient metacone.
In lateral view, the incipient metacone appears poorly separated from the stylar shelf and might
be mistakenly regarded as one of the styles. The protocone is much lower than the paracone,
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but prominent and lingually situated, the conules hardly discernible. The protofossa is hollowed
out by wear, directed obliquely downwards towards 'the posterior, postprotocrista being situated lower than the preprotocrista. The precingulum is very indistinct, the postcingulum
•
I
more prominent.
I
M' and M2 are similarly developed and are described here together. M2 is wider and
more robust than Mt. The ectoflexus is very deep, particularly so in M2. The stylar shelf is

o

Fig. I
Kennalestes gobiensis n. sp. A-C Anterior part of the skull of Z. Pal. No. MgM-I /3 in lateral and occlusal views, showing
a root of 1', broken off", fragmentary root of P, C and P' on the right side , and 1', C, P' and p' (the latter only in occlusal
view), on the left side. D Upper incisor, possibly 1', found lying by the palate of the same specimen. (Figs . A-D in the
same scale). E Fragment of the posterior part of the skull of Z. Pal. No . MgM-I/2, somewhat compressed laterally, found
in the same piece of rock as the skull, figured on Plate XXIV , lying 1 cm behind the anterior part of the skull.
12*
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Fig. 2
Kennalestes gobiensis n . sp. A-B Upper canine and cheek dent ition in occlusal and labial views. C Lower canine and
cheek dent ition in occlusal view. D- E Lower den tition in labial and lingual views.

comparatively wide at the corners of the tooth, strongly narrowing in the middl e. The parastylar
area is developed (in occlusal view) as a large, rounded lobe, with a prominent parastyle. In
labial view behind the parastyle, there is a stylocone, closely adhering to the parastyle and
lower than it. On the metastylar area, there is a small, sharp stylar cusp , situated in front of the
metastyle, very well seen in later al view. The paracone is larger and higher than the metacone.
The conules are distinct , the metaconule situated more labially than the paraconule. The
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protocone is promi nent , placed asymmetrically at the anteri or par t of the tooth
oppo site th e paracone. Preprotocrista and postprotocrista are developed as distinct edges,
protofossa hollowed out by wear , directed obliquel y, but less so than in P4. The anterior face
of protocone is more vertical th an the posterior one ; the precingulum is distinct but small,
and much less prominent than the long and wide postcingulum.
M3 is smaller than M2, asymmetrical, with very large parasty lar area, small ectoflexus,
the metastylar area not developed. In occlusal view, the outer edge of the tooth is directed
strongly obliquely, the parastylar area developed as a large, suboval lobe, stretchi ng somewhat
out behind the outer margin of M2. On the parastylar area there are two styles, adheri ng to
each other, para style and stylocone, well seen in lateral view. Th e protocone is larger and higher
than the metacone, which is situat ed at the po stero-labial corn er of the tooth. The metaconule
is placed somewhat more labially than the paraconule . The protocone tip is situated asy rnmetr i-

Fig. 3
Kennalestes gobiensis n. sp ., schematic reconstruction of the anterior part of the skull in lateral view; x 6.

cally in the anterior part of the tooth; the postprotocrista placed lower than the preprotocri sta.
The postcingulum is larger than the precingulum.
Lower dentition. The lower incisors are preserved only in Z. Pal. No. MgM-I j3, parti ally
broken 11 and 12 in the right lower jaw, and the ro ot of 11 and brok en off 12 in the left. T he structur e of the anterior part of the lower jaws of Z. Pal. No. MgM-I j3 shows that ther e is no room
in front of the pre served incisors for one tooth mor e. 11 is situated in the prolongat ion of the
lower edge of the jaw, being strongly procumb ent. 12 is somewhat less procumbent. There is
a short diastema between 12 and the cani ne. There are no traces of 13 or its alveolus; since,
however, both lower jaws with lower incisors are strongly damaged, the presence of thr ee
incisors cannot be excluded.
All lower teeth behind 12 includin g the canine are two-rooted. The canine is high, subtriangular, trench ant , slightly procumbent.
There is a very sho rt diastema between the canine and Ph which is subtriangular, compressed, with a main cusp and very small, posterior basal cusp. Th ere is also a short diastema
between PI and P2 • P 2 is similar in shape to PI' but distinctly larger and somewha t less procum-
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bent , provided with a main anterior cusp a nd a prominent posterior basal cusp. The distema
between P 2 and P3 is very short. P 3 is somewhat higher than the canine, directed upwards,
pro vided with an anterior main cusp and a low posterior basal cusp. P 4 is pre served only on
the right side of Z. Pal. No. MgM-I/3. On the left side of the same specimen, and in the right
and left lower jaws of Z. Pal. MgM-I /5, dP 4 is pre sent. DP 4 is a strongly compressed tooth,
slightly lower than P 3, with a centrally disposed main cusp , very low anterior basal cusp, and
comparatively high po ster ior cusp, placed somewha t lingually with regard to the longitudinal
axis of the tooth. P 4 is so mewhat higher than dP4 • It is not molariform and consi sts of a main
cusp in the anterior part of th e tooth, and an unbasined heel with a single cusp.
Three lower molars are similarly shaped and will be described together. The trigonid
is compressed anteroposteriorly, being in M 1 slightly less than one half of the total length of
tooth. The talonid incre ases in length towards the po sterior, and in M 3, the trigonid is equal
to 0.40 of the tot al tooth length, M 3 being the longe st of the molars. The protoconid is the
largest cusp. The metaconid is larger than the paraconid , which is situated more centrally
on the anterior face of the tooth. Since in the studied collection there are no isolated teeth ,
the anterior face of the molars is difficult to examine. However, in the left lower jaw of Z. Pal.
No. MgM-I /3, which bear s the best preserved molars, one can recognize on the anterior face
of the trigonid of M 2 and M 3 a very weak anterior cingulum , originating near the ba se of the
crown at the bucc al edge and projecting diagonally upwards. The talonid is very low in comparison with the high trigonid . Of th e three talonid cusps on M 3, the hypoconulid is the highe st,
entoconid lower , hypoconid the lowest. There is a very steep ridge , connecting the entoconid
to the base of th e trigonid on the lingual side , running steeply downwards, due to which the
large part of the postfossid is seen in lingual view. The crista obliqua connects the hypoconid
to the po sterior face of the trigonid, almost opposite (slightly labial) the notch between the
paraconid and the metaconid. In all the examined M 1 and M 2 , the talonid cusp s are somewhat
worn ; it appears, howe ver, th at they were developed in a similar manner as in M 3. The talonid
basin (postfossid) is comparati vely large , rounded , hollowed out somewhat obliquely by wear
in all the mol ar s, forming a sort of furrow which originates at the lingu al side of the trigonid
and run s diagonally upwards tow ards the hypoconid, the entoconid and hypoconulid forming
th e high edge of thi s furrow. In M 3, the crown behind the hypoconulid is somewhat swollen
posterio rly, which cau ses the talonid of M 3 to be longer than that of M 2 and M 1 •
Skull. The snout is elongate and tubular, strongly narrowing anteriorly, more sharply
so in front of the anterior opening of the infraorbital foramen. The bones of the cranium are
broken and incompletely preserved. The anterior part of frontals is preserved in all the three
skulls. Since the bones of the cranial roof are in all the specimens broken, one cannot recognize
with certainty the suture between the nasal and the frontal. Evaluation of its course - opposite
the anterior margin of the orbit and directed subtra nsversely (Text-fig. 3), mu st be regarded
as tentative.
The antero-lateral corners of the frontals contact the lacrimals. The suture between the
frontal and maxilla (or palatinum) in the pterygo-palatine fossa is indeterminate. The postorbital process is lacking. In all the specimens, th e frontal s are either flat , or directed somewhat
obliquely downwards towards the median suture. The latter position, ho wever , seems to be
cau sed by th e state of pre servation . The pre served part of the bra in-case (covered by the frontals)
is very narrow, tubular. The contact of the front als with parietals is not pre served .
The fragmentary pari etal s are preserved only in a fragment of the po sterior part of the
brain case of Z. Pal. No. MgM-I/2 (see Text-fig. I e, and Plate XXIV, figs. If, I g), pre served
in the same piece of sandstone as the anterior part of the skull, 1 cm behind it. Thi s specimen
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is somewhat compre ssed laterally; in the anterior part, the bone s of the cranial roof are not
preserved, showing the part of the endocranial mould. In the middl e of the posterior part
of the brain case, fragmentary parietals are preserved.
A large part of the interparietal bone, separated from the parietals by a discernible suture,
is preserved in the same specimen. The interparietal is comparatively extensive, wedged between
the parietals. The sagittal crest is very low at the posterior part, becomes more prominent
in the middle and disappears again in the anterior one third of the interparietal. The posterior
edge of interparietal is not preserved.
In the piece of rock yielding the skull designated as Z. Pal. No. MgM-I /2, an isolated ,
well-preserved petrosal , regarded as belonging to the same specimen, was found lying between
the two fragments of the skull. The petrosal will be described in a later paper, together with
the description of the ear region of other eutherian mammals from Bayn Dzak.
The bones of the face are much more completely preserved than those of the cranium.
The fragmentary premaxilla is preserved only in Z. Pal. No. MgM-I/3, its body and nasal proces s
being almost entirely damaged. The palatine process of the premaxilla is somewhat concave.
The posterior extremity of the palatine process is convex posteriorly, the suture between it
and palatine proces s of maxilla being directed from the . middle antero-Iaterally.
The maxilla is elongate and comparatively low in a vertical sense. It is highest at the
margin of the orbits, and thence its height diminishe s slightly anteriorly and strongly posteriorly.
The premaxillo-maxillary suture is not preserved , it has been placed (in Z. Pal. No. MgM-I/3)
about I mm in front of the canine , which lies entirely within the maxilla. The anterior extremity
of the maxilla, in front of the infraorbital foramen is somewhat concave. The alveolar border
is slightly sigmoid. The infraorbital fora men is deep, directed somewhat diagonally,
having a thickened posterior edge, situated above the middle of P3. It appears from the
preserved parts of the maxilla that the premaxillo-maxillary suture was directed more or less
vertically (not very diagonally), the nasal process of the premaxilla not being very well
developed.
There is a very long maxillo-nasal contact. It appears from the structure of Z. Pal.
No. MgM-I/5 (Plate XXV, fig. I a), that the nasal is bevelled for articulation with maxilla, which
covers it dorsally. At the anterior edge of the orbital cavity placed opposite M' , the maxilla
contacts the lacrimal. The zygomatic process of the maxilla is comparatively long, strongly
narrowing posteriorly, being over a large area covered dorsally and laterally by the malar
bone, which however is preserved only on the right side of Z. Pal. No. MgM-I/5 (see Plate XXV,
fig. I b). On the left side of the same specimen and in all other specimens, the malar bone is
lacking and the wide contact of the zygomatic process with the malar is well exposed. The
recessus maxillaris is very large, almost flat, subtriangular, occupying the whole base of the
orbit. It is perforated by numerous foramina alveolaria posteriora, in which the tips of the
molar roots are visible. In the anterior corner of the recess, the maxillary foramen , leading to
the infaorbital canal , is clearly visible, The opening of the posterior palatine foramen is not
discernible . Also the maxillo-palatine suture in this part is not possible to trace , and one cannot
be certain whether maxillo-frontalcontact existed. Between the horizontal part of the maxillary
recess and the vertical (proximal) wall of the orbits, there is a longitudinal groove , with an
uncertain opening at its end , opposite M3, which might correspond to the sphenopalatine
foramen. On the left side of Z. Pal. No . MgM-I/5, in the upper part of the vertical wall of the
orbit, there is a longitudinal line, which could be interpreted as a suture between the expanded
maxilla and the frontal. In such a case, the perpendicular wall of the palatine would be crowded
out from the orbit by the expanded maxilla. As, however, all these elements are poorly preserved ,

184

ZOFIA KIELAN-JAWOROWSKA

the above consideration concerning the structure of the orbit must be regarded as entirely
tentative.
The transverse palatine suture is preserved only in Z. Pal. No. MgM-Ij2. As however,
this part of the palatine is somewhat cracked, the evaluation of its course must be regarded
as tentative. It is situated opposite P4-M I embrasure, directed from the middle somewhat
postero-medially. The anterior palatine foramina are large, suboval, placed entirely within
the palate. The palatine groove is shallow and distinct, well seen only on the left side of Z. Pal.
No. MgM-Ij2, proceeding anteriorly from the palatine foramen to a point opposite posterior
root of P2.
The palatine bones are not well preserved except for the hard palate. The posterior palatine foramina are apparently lacking, judging from Z. Pal. No. MgM-Ij2 (right side), it may
be presumed that there was a notch in the lateral part of palatine bone, at the rear of palate,
for the minor palatine artery. The palatines form a transversely directed torus, at the rear of
palate, best preserved on Z. Pal. No. MgM-Ij2.
The nasals are strongly elongate, very narrow anteriorly, expanded posteriorly in contact
with the lacrimals. Anterior margin of nasals is not preserved.
The lacrimal is in contact with maxilla, nasal, frontal and malar. Its facial wing is large,
crescent-like, while the orbital wing seems to be smaller; its boundaries are, however, not well
recognized. The lacrimal foramen is large, situated in the margin of the orbit. The lacrimal
foramen is best seen on the left side of Z. Pal. No. MgM-Ij2 (see Plate XXIV, fig. 1c), on
this specimen, however, the lacrimal bone is incomplete, its dorsal part lacking. It appears
that an almost complete lacrimal bone is preserved on the right side of Z. Pal. No. MgM-Ij3,
where the lacrimal foramen is somewhat compressed, but the superior part of the lacrimal
bone is more completely preserved (Plate XXIII, fig. I a).
The malar bone is partially preserved on the right side of Z. Pal. No. MgM-Ij5, covering
the maxilla both dorsally and laterally, the orbital part of the malar very narrow. The preserved
part narrows anteriorly, towards the lacrimal. The posterior extremity is broken off, suggesting
the presence of a well developed zygomatic arch. On the right side of Z. Pal. No. MgM-Ij3
the most anterior part of the malar (contacting with lacrimal) is preserved, while posteriorly
one can recognize on the maxilla a furrow , indicating the lower edge of the malar (see Plate
XXIII, fig. I a).
The lower jaw is almost completely preserved on the right side of Z. Pal. No. MgM-Ij3,
and only the condyle and posterior part of coronoid process are lacking. On the left side of the
same specimen it is less complete, while in Z. Pal. No. MgM-Ij5 only small fragments of the
lower jaws are preserved. In Z. Pal. No. MgM-Ij3 right and left lower jaws were preserved
separately due to distortion (see Plate XXII, fig. 1a).
The lower jaw is slender, tapering strongly anteriorly, with lower margin sigmoid, convex
opposite the alveolar border and concave opposite the masseteric fossa. The foramina mentalia
are situated beneath PI and the posterior root of P4• The coronoid process ascends steeply
upwards, the masseteric fossa is sharply limited by the masseteric crest, but not limited by
a ridge below. The angular process in outer view is subquadrangular, directed slightly downwards, in occlusal view it may be seen (Plate XXIII, fig. 1c) to be inflected inwards. On the
inner side, a longitudinal ridge may be recognized, which runs subparallel to the alveolar
border, beneath the second incisor and canine. The symphyseal surface is limited to the area
below this ridge and reaches back as far as PI' The mandibular foramen is well discernible
in right Z. Pal. MgM-Ij3, situated far backwards, opposite the posterior broken edge of the
coronoid process (Plate XXIII, fig. I,D. There is a distinct, comparatively deep furrow, running
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from the mandibular foramen posteriorly. A more detailed description of this region and its
interpretation will be given in the forthcoming paper.
Discussion. - See p. 175.

Superfamily LEPTICTOIDEA
Family ZALAMBDALESTIDAE GREGORY

& SIMPSON, 1926

Genus ZALAMBDALESTES GREGORY & SIMPSON, 1926
Revised diagnosis. - Comparatively large insectivores; skull varying about 5 cm in
length, strongly constricted in front of P"; snout long , tubular, bent downwards; brain-case
small; zygomata strongly expanded; postorbital constriction present. Nasals expanded posteriorly, in contact with lacrimals. Sagittal and lambdoid crests moderately developed. Infraorbital foramen above p3_.P4 embrasure. Anterior palatine foramen very small , opposite P3.
Choanae very narrow, opposite M3, posterior palatine foramina very large , suboval, with anterior border situated in one line with choanae. P unknown (?lacking), J2 enlarged, caniniform,
J3 small . Long diastema between J3 and C, which is two-rooted. Short diastema between C and P'.
P' very small, p2somewhat larger, both compressed, two-rooted. p3 in lateral view the largest of all
the teeth, with prominent paracone and spur-like protocone. p4 similar to P", without true
metacone, but with protocone developed as in molars. Molars strongly elongated transversely,
with well developed stylar shelf, paracone larger than metacone, conules incipient, precingulum
and postcingulum lacking. M3 reduced. 11 procumbent, enlarged. 12, 13 and C with decreasing
procumbency, styliform, C one-rooted. PI and P2 trenchant, procumbent, PI larger than P 2.
P a with large main cusp and small unbasined heel, P 4 semi-molariform with three-cusped trigonid and unbasined talonid. M, and M 2 with trigonids narrower than talonids, paraconid
and metaconid connate at bases , paraconid very small, protoconid the highest, talonids strongly
basined. M 3 narrower than M 2 with strongly basined talonid, provided with three cusps.
?2 1 4 3
Dental formula: 3 1 4 3·'
Stratigraphical and geographical range. - Upper Cretaceous (Djadokhta Formation),
Bayn Dzak, Gobi Desert.
Discussion. - Zalambdalestes was erected by GREGORY and SIMPSON in 1926 to include
Z. lechei, a species based on three specimens (two skulls associated with lower jaws and one
lower jaw). SIMPSON (1928a) described Zalambdalestes grangeri, based on a partial skull , fragmentary pelvis and femur. The lower jaw of Z. grangeri was not known up to now.
It cannot be excluded but that the differences between Z. lechei, Z. grangeri and Z. sp.
(here described) are connected with individual and age variations and are not of specific rank.
Should this be the case, Z. grangeri and Z. sp. would be younger synonyms of Z. lechei. This
question could be decided only after examination of all the specimens of Zalambdalestes,
housed both in the Palaeozoological Institute of the Polish Academy of Sciences in Warsaw
and in the American Museum of Natural History in New York. U ntiI this is possible, the present
author accepts, for the time being, the validity of Zalambdalestes species erected by GREGORY
and SIMPSON (1926), and SIMPSON (1928a).
In the collection of Cr~taceous mammals from Bayn Dzak, collected by the Polish-
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Mongolian Palaeontological Expeditions, there are five specimens of Zalambdalestes, two
of which are assigned provisionally to Z. grangeri, two to Z. lechei and one (incomplete lower
jaw) is described here as Zalambdalestes sp. The new details of the skull structure, including
the interpretation of the ear region and description of the endocranial mould of Zalambdalestes, and a discussion on its affinities will be given later. In the present paper, the author gives
only a description of the dentition of Z. grangeri, which so far has been poorl y known , and
a description of Zalambdalestes sp.
Zalambdalestes grangeri

SIMPSO N,

1928

(PIs. XXVI-XXVII ; Text-fig. 4)

1928. Zalambdalestes grangeri n. sp. : G. G. SIMPSO N. Further notes. . .• p, 2, Figs 1-2.4-6.
1928a. Zalambdalestes grangeri SIMPSON ; G. G . SIMPSON . Affinities. . .• Fig. l A.
PI. lOA.
1961. Zalambdalestes grangeri SIMPSON; G . VANDERBROEK. The evolution
1964. Zalambdalestes grangeri SIMPSO N ; L. V AN VA LEN , A possible origin , Fig. 2 (pa rtim).

Diagnosis. - pi asymmetrical, shaped as a scalene triangle , directed downwards ; upper
molars moderately elongated transversely , MI width/length ratio varying around 1.66. Depth
of the lower jaw along PI-M 3 not increasing posteriorly; diastema between P1-C wider than
the base of C, PI subtriangular with a wide base, slightly procumbent; diastema between P 1-P2
lacking; P 3 directed upwards, provided with a prominent anterior basal cusp; lower molars
comparatively wide; C-Pa/P4-MI ratio (ext. length) about 1·4.
Material. - - Two individuals from the Upper Cretaceous sandstone (Djadokhta Formation) of Volcano , Bayn Dzak (Gobi Desert). Z. Pal. No. MgM-I/14 - well preserved partial
skull with right and left mandibles in occlusion. Posterior portion of cranium and anterior
portion of face (in front of the upper canine) lacking. Lower and upper canines and cheek teeth
very well preserved. Z. Pal. No . MgM-I/16 - nearly complete , well preserved skull (without
mandibles), showing a somewhat damaged endocranial mould. The bones of the cranial roof
and of the anterior portion of face lacking.
Description. - Measurements are given in Table 2.
Dentition: P unknown, 12 enlarged , caniniform, directed downwards, 13 small, situated
after a short diastema behind 12. Long diastema between J3 and C, equal to ext. P'-P' length .
Canine two-rooted, diastema between C and pi short, somewhat longer than the exterior
length of Pi.
pi small, two-rooted, slightly compressed , asymmetrical, with a single cusp situated in
the prolongation of anterior root. No cingulum . In lateral view, the tooth (excluding roots) ,
has an appearance of a scalene triangle , with anterior crest directed downwards, posterior
crest longer, directed diagonally. A very short diastema between pi and P2. p2is well preserved
only on right side of Z. Pal. No. MgM-I/14; on right side of Z. Pal. No. MgM-I/16 it is also
preserved, but has the tip of the cusp broken off. It is somewhat larger than P' , two-rooted,
compressed laterally, with a prominent main cusp and a minute anterior basal cusp. A lingual
cingulum extends from the anterior cusp to a point opposite the middle of the main cusp,
and is absent from the posterior half of the tooth. p3 is subtriangular in occlusal view, with
a large main ' cusp (paracone) situated close the external border and a spur-like protocone.
On the posterior crest of the paracone V (in lateral view), there is a very small cuspule , which
is identified here as an incipient metacone. At the posterior end of this crest , in the prolongation
of the paracone and metacone cusps, there is a large, prominent meta style. The stylar shelf
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Z alambdalestes grangeri

Fig . 4
A-B Up per can ine a nd cheek dent ition in occ lusa l and lab ial views. C-£ Lower ca nine
a nd cheek de ntition in occlusa l, lab ial a nd lin gual views.

S IMPSON .

is not actually develop ed, however one can recogni ze in the po sterior part of the tooth, in
addition to th e metastyle, two minute styles hardly discernible. In front of these minute styles,
the out er par t of the tooth is smooth ; in th e most anterior part a parastyle is present. The
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Tab le 2

Measurements (in mm) of Z alambdalestes species *
- Species
Mus. cat. No.

_.

Z . lechei
GREGORY & SIMPSON

I

z.

grangeri SIMPSON

Z. Pal. !A. M.N.H. Z. Pal. I Z. Pal. IA. M.N.H.
MgM-I /l 3 21708 MgM -I/14 Mg M-I/ 16 21709

J2-C ant. post., ext.
Diastema J3-C ext.
Dia stema C-pl ext.
Pl-P" ant.-post., ext.
p'_pol ant .-post., ext.
MI-M' an t.-p ost. , int.
M' -M3 ant.-post., ext.
P'-M' an t.-p ost., ext.
MI ant.-post., ext.
MI tr.
M' ant.-post. , ext..
M' tr.
CoP, an t.-po st. , ext.
P,-M I ant .post., ext.
MI-M, ant.-post., ext.
M I tr.
M I ant.-post. , ext.
M, tr.
M, ant. -post., ext. .
Depth of lower jaw (ext.) below PI
The same below M,

-

-

4.5
4.6
5I
9.4
1.8
3.4
-

7.93
4.56
6.5
-

2.17
1.4
2. \
3.44
4.34

-

5.3
4.5
5.4
ea, 9.9
2. 1
4.0
ca. 1.4
ea. 2.6

-

-

-

-

-

9.7
2.85
4.9
4.6
5.1
9.9
2.0
3.3
1.1
2.4
6.95
4.78
6.44
1.91
2.31
1.59
1.99
3.72
3.48

,

ca. l 0.6
ca. 4.5
ca. 1.2
2.55
4.9
4.7
5.3
10.0
2.1
3.4
I.I
2.3

*

Measurement s of A. M. N. H. specimens -

5.3
5.3
6.3
10.8
2.5
4.1
1.7
2.7

-

-

-

-

-

--

-

-

-

-

I

Z . sp,
Z. Pal.
MgM- I/4
-

-

-

-

5.09
4.65

1.91
2.33
-

2.82
-

- --

after SIMPSON, I928a .

spur-like protocone is asymmetrical, directed obliquely ante ro-media lly, much lower than
the paracone.
P' is similar in structure to P", but has a protocone developed as in true molars. In lateral
view, it is smaller than P3. On the posterior crest of paracone V, t here is a sma ll cuspule identified as an incipient metacone, similar to that in P", a prominent metastyle being situated
in its posterior prolongation. The stylar shelf is developed though narrower in the middle
than in th e molar s. In addition to the prominent parastyle and metastyle, there are three hardl y
discernible, minu te styles, two posterior ones situated close to the meta style, anterior - close
to the parastyle. The protocone is situated lower than the par acone, direct ed nearly transversely,
with a slight anterior deviat ion. Th e precingulum and po stcingulum are lacking. Th e surface
between the protocone and paracon e is holl owed out by wear, retaini ng a very cha racteristic
transverse ridge in the middle, ab sent from other teeth .
M' and M2 are similarly developed and are described here together, M' being somewhat
wider transversely than M2. The externa l margin is strongly incurved in the middle . Th e paracone and metacon e are situated stro ngly labially, the paracon e higher th an the metacone.
The parastyle and meta style are promi nent , the stylar shelf well developed (particularly
at the ends). On the stylar shelf, in addition to the parastyle and metastyle, there are two or
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three minute accessory styles, hardly discernible, the mesostyle not being developed. The
protocone is situated lower than the paracone and metaco ne. Incipient conules are very indi stinct.
Precingulum and po stcingulum are lacking . The surfa ce between the protocone and paraconemetaco ne W is strongly conc ave, hollowed out by wear. MS is a sma ll tooth. The metacone
is distinctly lower than the par acone. The parastyle is distinct, the stylar shelf is present only
in the anterior half of the tooth, while the metas tyle is lacking. The protocone is situated lower
than the paracone-metacone. On the postprotocrista, near the metacone base, is a curvature,
convex outwards. The sur face of the crown is hollowed out by wear, the conules not discernible.
Lower teeth. Lower incisors are unknown. The canine, pre served only on the left side
of Z. Pal. No. MgM-I/14 is styliform, one-rooted, semiprocumbent. Between C and P, there
is a short diastema. All the lower teeth po sterior to canine are two-rooted. P, is trenchant,
very slightly procumbent , with a prominent main cusp and a minute accessory cusp situated
posteriorly. P 2 is situated after a very sh ort dia stema behind Pt . It is very small, insignificantly
procumbent , with an terior main cusp and a minute po sterior one. P, is larger than P, and P2 ,
consisting of a main cusp, with a minute accessory cusp in front of it, and small , unbasined
heel with one low cusp (entoconid). The entoconid is situated lingually , the labial part of the
heel sloping steeply downward s. P4 is submolar iforrn, highest of all the teeth, with three-cusped
trigonid and an unba sined talonid. The protoconid is highe st, somewhat connate (in posterior
view) at the base with the lower metaconid. Th e par aconid is much lower and smaller than
the protoconid and metacon id, situated at the anterior edge of th e tooth. The talonid is much
shorter than th at of M j, with a single cusp situated linguall y and the labi al part steeply sloping
downward s.
M t and M 2 are similarly shaped . M 2 is lower and smaller than Mt. The trigonid in M,
is sma ller th an in P4 , the talonid larg er. The par aconid and metaconid are connate at their
bases, the former being distinctly sma ller and lower th an the latter. The protoconid is somewhat
higher than the metaconid. The talo nid is strongly basined , with poorly defined cusps. One
can recognize the higher entoconi d an d lower hypoconid which slightly projects laterally.
M, is the smallest of the molar s, nar rower and shorter than M 2 , with very small trigonid. The
paraconid is vestigial, strongly connate with th e met aconid, the protoconid is lower than the
metaconid. The talonid is comparatively large, strongly ba sined , with three cusps. The entoconid
is the highest, the hypoconulid situa ted close to it and insignificantly lower, the hypoconid
the lowest.
Zalambdalestes sp.
(PI. XXVI, fig. 2)

Material. - Incomplete right lower jaw, with alveoli of It-C, broken off Pt and P t-M t
(Z. Pal. No. MgM-Ij4), from the Upper Cret aceou s, Djadokhta Formation, Bayn Dzak (Main
Field) , Gobi De sert.
Description. - The teeth of the lower jaw tightly adhere to each other, without any
diastemas. The partial root of It> preserved in the broken alveolus, shows that It was entirely
procumbent , lying in the prolongation of the lower edge of the jaw. Well preserved alveoli
of 12 , I, and C show that these teeth were prob ably styliform, with decreasing procumbency.
All the teeth posterior to C are two-rooted. The base of PI' which is pre served , shows that
P, was slightly procumbent. P, is an extremely small tooth, with tiny roots directed almost
upwards, asymmetrical, with prominent anterior cusp and a trace of the po sterior one. P,
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(p artly broken off) is a large, subtriang ula r tooth , directed up wa rd s, without a n a nterior basal
cusp. It is provided with short, unbasined heel , with a single cusp (entoconid), situa ted lingually.
The labial part of th e heel slopes steep ly down wards. P~ is subm olariform, with a comparat ively
large trigonid and sh orter talonid. The met ac o nid is high er than the pro toc onid . The paraconid
is the lowest , overhan gin g somew ha t a bove the hee l of Pa. The unbasin ed ta lonid is provided
with a single cusp (entoco nid) , situated lingually, the labial pa rt of the ta lonid sloping downwards. M 1 consists of a comparatively short tr igon id a nd a large, stro ngly ba sined talonid .
The metaconid is somewhat higher th an th e protoconid . T he paraconid , placed very clo se
to the metaconid, is very small. On the talonid , the entoconid a nd hypoconid ma y be recognized ,
the latt er slightly projecting la terally. The hypoconulid is hardly di scernible.
T he lower jaw is comparatively slender, its depth do es not cha nge below M1-Pa, tapering
a nteriorly belo w P a-I 2 • The lower edg e (in labial view) is somewha t inc ur ved below P a. Small
mental foram ina are situated below PI a nd anterior part of P a. On the lingual side there is a longit ud ina l arch-like ridge , convex upward s, extending below 12-P 2 • The symphyseal a rea exte nd s
belo w this rid ge, reaching back to P2'
Discussion. - The lower jaw described her e as Zalambdalestes sp. is more slender than
those of Z. grangeri and Z. lechei. It differ s from th e previou sly de scribed species in having
no d iastemas between the lower teeth, a nd con sequently the anterior part of the jaw is shorter
in proportion to the po sterior one th an in Z. grangeri a nd Z. lechei. The exter ior length C- P a!
P~- M I ratio is in Z. minor 1.08, while in Z . grangeri a nd Z . lechei, which are provided with diastemas between C-P h a nd a short diastema bet ween PCP 2 , th is ratio is lA a nd 1.6 respectively.
F urther differences concern th e sha pe of P2 , which in Z. min or is styliform, while in Z. grangeri
and Z. lechei it is subtr ia ngular. From Z. grangeri, it differs a lso in the sha pe of P a, which in
Z. grangeri is provid ed with a nterior cu sp, whi le in Z. minor and Z . lechei the a nte rior cu sps
are a bsent.
It ma y be pre sumed th at th e above difference s are not of spec ific ran k, but a re connected
with the yo ung age of th e ind ividua l.
Palaeozoological Institut e
of the Polish Academy of Sciences
Warszawa, November 1967
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Kennalestes gobiensis n. sp.

177

(see also Plates XIII-XXV)
Uppe r Cretaceous, Djadokhta Formation , Bayn Dzak

(Ma in Field), Gobi Deser t (Z. Pal. No. MgM-I/3)

Fig. 1 a. Type specimen, partial skull with lower ja w in occlusion, slightly prepared, in right lateral view. Po sterior
portion of the right lower jaw preserve d in the counterpart, not seen in the photograph ; X 4.
Fig. I b. The same in left lateral view; X 6.
Fig . 1c. The same in dorsal view; X 4.
Fig. 1d. Stereo-photograph of the same specimen, after the separati on of the lower jaws, in occlusal view, left
I"-M3, right root of P, bro ken off 12, fragment ary ro ot of 1", C-M3; x4.
Phot o : AI. Cz arnock a
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Ke nnalest es gobiensis n. sp .

177

(see also Pla tes XXII and XXV)
Upper Cretaceous, Djadokhta Formation, Bayn Dzak (Main Field), Gobi Desert
Fig. I a. Type specimen (Z. Pal. No . MgM -I/3), stereo-photograph of the skull after the separation of the lower
jaws , in the right lateral view, showing right root of It, broken off P, fragmentary roo t of J8 and C-M3.
Fig. 1 b. Anterior portion of the skull of the same specimen with left J3-M", in left lateral view.
Fig. I c. Stereo-photograph of the separated lower jaws of the same specimen , in occlusal view, with 12-M 3 in
the left ja w.
Figs. Id, e. Left lower jaw of the sa me specimen in labial and lingual views.
Figs. If, g. Right lower jaw of the same specimen in lingual and labial views.
Figs. 2a , b. Isolated left lower jaw of the specimen Z. Pal. No . MgM-I /5, with P3 , dP. , M" M 2 and trigonid
of M 3 , in labial and lingual views.
Figs. 2c, d. Isolated fragme ntary right lower jaw of the same specimen, with fragments of P 3 , dP h Mt-M 3 , in
lingual and lab ial views.

All the specimens x 4
Photo: M. Czarno ck a
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Kennalestes gobiensis n. sp. .
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(see also Pla tes XXII , XXIII , XXV)
Upper Cretaceo us, Djadokhta Formation, Bayn Dzak (Ma in Field), Go bi Desert (Z. Pal. No. MgM -Ij2)
Fig. 1 a. Partial skull, slightly prepared, with righ t P' _Ms and alveoli for C and P' , in right lateral view; X 6.
Fig. I b. Stereo-photograph of the same specimen, fina lly prepared , in occlusal view. Right P2_M " and alveoli
for C-P', left pS_Ms and alveoli for C_P2; X 4.
Fig. 1 c. Stereo -photograph of the same, in left lateral view ; X 4.
Fig. 1 d. Stereo -photograph of the sa me, in right latera l view; X 4.
Fig. 1 e. Stereo-photogra ph of the sa me, in dorsal view; X 4.
Fig. If Mo nta ge-photograph of two par ts of the same specimen, put together, origina lly preserved in a distance
of 1 cm, one behind the other, in the same piece of roek ; X 4.
Fig. 1g . Poste rior pa rt of the same specimen, in right lateral view ; X 4.
Photo : M. Czarno cka

Remark: The tips of the right an d left p s were broken and lost du ring prepara tion . Righ t ps is origina lly preserved
only in Fig . I a. In Figs I b, I c and I d, the tips of the right and left p. are recon structed out of plastic.
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Kennalestes gobiensis n. Sp.

177

(see also Plate s XXH-XX IV)
Upper Cretaceo us, Djadokhta Formation, Bayn Dzak (Mai n Field), Go bi Desert (Z. Pal. No . MgM-r/5)
Figs. 1a, b. c. Fragmentar y skull with lower jaw s in occlusion, in dorsal, right lat eral and left lateral views.
Fig. la - X 4; Figs. I b, l e - X 6.
Fig. 1d. Stereo-pho tograph of isolated right and left lower ja ws of the same specimen, in occlusal view, with
Pa-Mo and a tr igonid of M, in the left jaw and Ps-M, in the right jaw; X 4.
Fig. I e. Stereo -photograph of the same specimen, after the separation of the lower jaws , in occlusa l view, with
right pO_M' a nd left pO_M' ; x 4.
Pho to : AI. Cz arnocka
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Zaiambdalestes grangeri
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S IM PSO~

(see also Plate XXVII )
Upper Cretaceou s, Djadokhta Formation , Bayn Dza k (Volcano), Go bi Desert
Figs . I a, b, c. Partial skull with lower jaws in occlusion, slightly prep ared, in right lateral, ventral and left lateral
views (Z. Pal. No . MgM-I/14). Figs. la, lb - x 4 ; Fig. Ic - x 6.
Fig. 1d. Stereo-p hotograph of separa ted lower jaws of the same specimen, in occlusal view, with C, Plo alveol us
for P 2 , P.·M. in left jaw an d P,-M. in right jaw ; X 4.

Z alambda lestes sp. . . . . . . . . . . .
Upper Cretaceous, Djadokhta Formation, Bayn D zak (Mai n Field), G o bi D esert
Figs. 2a, b. Fra gmentary right lower jaw with alveoli for l,-C, broken off P,; Ps, p. , p . and M" in labia l an d lingual
views (Z. Pal. N o. MgM-I/4); X 4.
Fig. 2e. Stereo -pho tograph of the same specimen, in occlusal view; X 4.
Photo: ,;,\1. Czarno cka
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SIMPSON

(see a lso Plate XXVI)
Fig. 1 a. Stereo-photograph of the skull of Z. Pal. No. MgM-1 j 14, in occlu sal view, after the separat ion of the lower
ja ws, with C-M ' on the right side, and C, alveoli for Pl-P", and partially damaged P'- M' on the left
side ; x 4.
Fig . lb. Th e sa me specimen, in dorsal view; x 3.5.
Figs. 1c, d. Separated right lower jaw of the sa me specimen with Pt-M " in lingu a l and labial views ; x 4.
Figs . 1 e, [. Separated left lower jaw of the same specimen with C. PI' alveolus for p. and P,-M " in lingu al and
labia l views ; x 4.
Fig . 2. Stereo-photograph of nearly complete skull (Z. Pal. No . MgM-IjI6), in occlu sal view. In the anterior part
of the snout, the bones were lacking, right and left l' and left P have been preserved on their places
in sandstone, as well as the partial moulds of right P and right and left canines. Plastic casts ha ve been
made fro m them and plastic roof connecting the incisors with the middle part of the snout. On the
right side : 1', plastic I', plastic C and PI_M', on the left P-P, plastic C and P3_Ms ; x 2.
Photo : A-l . Cra rnoc k a
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