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Abstract 

The rodent assemblage from the Middle Members of  the Chul'adyr Formation contains seven species 
that belong to six (sub)families. The dominant Cricetidae are represented by a new genus and species: 
Aktaumys dzhungaricus and by a new species of  Karvdomys: K. dzerzhinskii. Each of the other rodent 
species: ?Sinosminthus gen. et sp. indet., Sayimys aff. obliquidens, Asiacastor aff. baschanovi and 
Tachyoryctoidinae gen. A, sp. 1, is represented by a few cheek teeth only (altogether 8% of the 
specimens). The composition of  the assemblage resembles Oligo-Miocene material from Anatolia, bnt 
the closest relatives ofmos t  of  the species are found in Central Asia. 

The stage of evolution of Ka~.domvs dzerzhinskii, Savimys aff. obliquidens and the 
tachyoryctoidine suggests an Early Miocene (MN4 rather than MN3) age for the assemblage. 

K e y w o r d s : Mammalia, rodents, Cricetidae, Tertiary, Early Miocene, Kazakhstan, Aktau Mts. 

Kurzfassung 

[Untermioz/ine Rodentia vom Aktau-Gebirge (Sª - -  Die mittleren Anteile der 
Chul 'adyr Formation enthalten sieben Arten ron  Nagetieren, die sechs (Sub-)Familien angeh6ren. Der 
am hS.ufigsten belegte Cricetide dieser Fauna wird einer neuen Gattung und einer neuen Art, Aktaumys 
dzhungaricus, und einer neuen Art, Karydomys dzet=hinskii, zugeordnet. Die anderen Nagetier-Taxa, 
?Sinosminthus gen. et sp. indet., Savimys aff. obliquidens, Asiacastor aff. baschanovi und 
Tachyoryctoidinae gen. A, sp. 1, sind jeweils nur durch wenige Einzelzghne nachgewiesen (insgesamt 
8% der gesamten Nagetier-Fauna). Die Zusammensetzung der Nagetier-Fauna stimmt mit den Faunen 
des Oligo-Mioz/ins Anatoliens zwar gut ª n/ihere Verwandte eines GroBteils der Arten rinden 
sich jedoch in Zentralasien. 

Aufgrund der Evolutionsniveaus der Taxa Karydomys dzerzhinskii, Savimys aff, obliquidens und 
tachyoryctoidine 1/iBt sich die Fauna biostratigraphisch aro ehesten ins Untermioz[in (eher MN4 als 
MN3 ) einstufen. 

Addresses of  the authors: D .  ELENA G. KORDIKOVA, Kapchagay Geological Expedition of  the Ministry of  Ecology and National Resources of  
the Kazakhstan Republic, Shevchenko l£ 480008 Almaty, Kazakhstan. E-mail: e 1 n @hotmail.com - HANS DE BRUI~, Institute of  
Earth Science, PO Box 80021 ; NL-3508 TA Utrecht, The Netherlands. E-mail: hdbruijn@earth.ruu.nl 
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Text-fig. 2. Geo- 
logical map of 
the south-eastern 
part of the Aktau 
Mountains. The 
position of locali- 
ties Aktau I (1) 
and Aktau III (2) 
is indicated by 
crosses with num- 
bers. Modified 
from KoP, of KovA 
& MAVRIN 1996 
and KORDtKOVA, 
HEIZMAr~ & MAV- 
RIN 2000. 

Introduct ion 

Four hundred and forty metres thickness of continental Terti- 
ary deposits are exposed in the southern slope of the uplifted 
anticline ,forming the Aktau Mountains, Dzungarian Alatau, 
South-Eastern Kazakhstan (text-figs 1, 2). 

KORDIKOVA 8~ MAVRIN (1996) and LUCAS, BAYSHASHOV, 
TYUTKOVA, ZHAMANGARA ~: AUBEKEROV (1997) distinguish 
three formations in this sedimentary sequence: the Akbulak 
Formation (= Kyzylbulak Formation of LUCAS, BAYSHASHOV, 
TYUTKOVA, ZHAMANGARA 8�91 AUBEKEROV 1997) of Mid to Late 
Eocene age, the Aktau Formation of Eocene to Oligocene age 
and the Chul'adyr Formation of Oligocene to Miocene age. 
There are a number of disconformities in this sequence. 
There seem to be major breaks between the Akbulak Fonna- 
tion and the Aktau Formation, and between the Aktau Forma- 
tion and the base of the Chul'adyr Formation. The Chul'adyr 
Formation has been subdivided into three members (KoRDI- 
KOVA & MAVRIN 1996). The Lower and Midd[e members of 
the Chul'adyr Formation are separated by a disconformity 
that seems to cover a large part of the Lower Miocene (MN 
1-3). We consider the Lower Member with Paraceratherium 
to be of Late Oligocene age and the Middle Member that has 
yielded a diverse assemblage of mammals (KORDIKOVA 2000; 
KORDIKOVA, HEIZMANN & MAVRIN 2000) tO represent the up- 
per part of the Lower Miocene (MN4). 

The rodents described below are part of the smaller mam- 
mal collection (KORDIKOVA 2000) from a lens of blue-green 
clay (stratum N129 of KORDIKOVA & MAVRIN 1996) in 
theMiddle Member. This lens is situated about five metres 

above the horizon that has yielded a diverse assemblage of 
larger mammals (KORDIKOVA, HE]ZMAYY & MAVR]Y 2000, un- 
published data) suggesting an Early Miocene age. 

The isolated rodent cheek teeth that will be discussed 
below were collected by wet screening in bags of plastic 
mesh. The fragment of lower jaw of a beaver (pi. 3 figs 7a 
and 7b) is a surface find from the same level, but at some 
distance from the main locality - in Aktau III. 

The rodent assemblage from the Middle Member of the 
Chul'adyr Formation contains seven species that represent 
six (sub)families: Cricetidae, Zapodidae, Tachyoryctoidinae, 
Ctenodactylidae, Castoridae and Sciuridae. Cricetid cheek 
teeth (two species) dominate the association with 144 speci- 
mens against 12 specimens of other rodents. Oligo-Miocene 
associations from Anatolia usually show a similar composi- 
tion, whereas those from China and Mongolia containa much 
larger share of ctenodactyloids and dipodids. The composi- 
tion of the association from the Chul'adyr Formation there- 
fore suggests affinities with Western Asia, a conclusion that 
is in accordance with the analysis of the insectivores (Ko•- 
DIKOVA 2000) and the larger mammals by (LOCAS, BAV- 
SHASHOV, TYUTKOVA, ZHAMANGARA & AUI3EKEROV 1997). 

Materials  and methods  

Comparative materials of different rodent taxa including 
Karydon~vs THEOCHAROPOULOS 2000 and Sayin~vs WOOD 
1937 were was studied in the lnstitute of Earth Science, 
Utrecht University. 
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The measurements have been taken with a Leitz Ortholux 
microscope, with mechanical stage and measuring scale, and 
are given in 0,1 mm units. The cheek teeth on the plates are 
approximately x 30 and figured as i f  they are from the left 
side. If  the original is from the right side the relevant number 
on the plate has been underlined. The dipodid M2 and ml  
(text-figs 3a, b) have been drawn and are approximately • 40. 

The material discussed below is housed in the collection 
of  the Kapchagay Geological Expedition of  the Ministry of  
Ecology and National Resources of  the Kazakhstan Republic. 

Sciuridae are represented by one rolled M3. Unfortunately 
none of  these taxa are well enough represented to allow a 
detailed comparison with their Chinese and Anatolian coun- 
terparts, but they serve to give a fair impression of  the com- 
position of the Early Miocene rodent fauna of  Kazakhstan. 

Family  C r i c e t i d a e ROCHEBRUNE 1883 
Subfami ly  i n s e r t a e  s e d i s  

Systematic paleontology 

The rodent association from the Chul 'adyr Formation of  the 
Aktau Mountains contains two cricetids: the most abundant 
of  these resembles the megacricetodontine Megacricetodon 
FAHLBUSCH 1964 and the myocricetodontine Sindemys 
WESSELS 1996 in having a symmetrically split anterocone in 
the M1 and in the overall dental morphology. However, there 
are dental characteristics in the Kazakhstan material that oc- 
cur in aberrant specimens of  species of  Megacricetodon and 
Sindemys only. Recent research on Megacricetodon and Sind- 
emys from Asia (QuI 1996) and the Indian Subcontinent 
(WESSELS 1996) shows that there is a large array of  small 
cricetid species with M1 with split anterocones for which the 
phylogenetic relationships are not understood. WESSELS 
(1996) interprets the similarity ofSindemvs and Megacriceto- 
don as parallel evolution in different groups. We are inclined 
to explain the similarity of  primitive megacricetodontines and 
myocricetodontines in terms of  common ancestry. Our work- 
ing hypothesis is that an unspecialized member of  this ances- 
tral group migrated from Asia to Europe (true Megacrieeto- 
don) while others migrated to the Indian Subcontinent and 
evolved into Myocricetodontines, which in turn migrated to 
Africa where they underwent a second radiation and possibly 
gave rise to the Dendromurinae and the Gerbillidae. The ex- 
treme stability of  the dental pattern among European Meg- 
acricetodon species throughout the Miocene seems to argue 
against the allocation of  the Kazakhstan material, showing 
double protolophules and metalophules in most M2, to that 
genus. Similarly, the long labial spur of  the anterolophule and 
the long mesoloph(ids) differentiate our material from the 
myocricetodontines. We therefore prefer to erect the genus 
Aktaumys on the basis of  this material and refrain from sug- 
gesting its allocation to a subfamily. 

The second abundant species in the association from the 
Chul'adyr Formation is a rather large democricetedontine that 
shows close resemblance to Karydomys symeonidisi THEOCriA- 
ROPOULOS 2000, the type species of  Karydomys THEOCHARO- 
POULOS 2000. This group of  democricetodontines was long 
known from a few teeth from Vieux Collonges described as 
Lartetomys zapfei MEIN & FREUDENTHAL 1971 as well as un- 
published scattered finds from the Early Miocene of  Anatolia 
that, judging by their size differences, represent various species 
(• pers. comm.) A good collection ofK.  zapfei has recently 
become known from Hambach (MN5, Germany, MORs, HOCHT 
VON DER & Wv'rZLER 2000: 155, text-figs 6v, w). 

Other than cricetids, the association from the Chul'adyr 
Formation contains a few teeth of  a species of  Savimys WOOD 
1937, a dipodid, Tachyoryctoides BOHLIN 1937 (= Aralomys 
ARGYROPULO 1939) and Asiacastor LVTSCHEV 1971. The 

Aktaumys n. gen. 

D e r i v a t i o n o na i n i s : Named after the Aktau Mountains. 

Ty p e s p e c i e s : Aktaumys dzhungaricus n. sp. 

D i a g n o s i s : Upper molars: the anterocone of the M1 is 
divided into two cusps of  equal size, lingual and labial branch 
of  the anteroloph of  the M2 well developed and of  about the 
same length. The labial spur of  the anterolophule and the 
mesoloph of  the M1 are usually long and reach the labial side 
of  the occlusal surface. M2 with double protolophule and 
often double metalophule. Mesoloph of  the M2 long and in- 
dependent of  the double connections between the lingual and 
labial cusps. M3 small and rounded. 

Lower molars: the anteroconid of  the rol is a single cusp. 
Shape of  the occlusal surface of  the mi  sub-triangular, less 
elongate than in typical Megacricetodon and in most primi- 
tive myocricetodontines. The mesolophids of  the rol and m2 
are usually long and often reach the lingual border of  the 
occlusal surface. 

D i f f e  r e n t i a 1 d i a g n o s i s : Aktaumys cheek teeth differ 
from those of  Megacricetodon in having: long transverse 
mesolophs(ids) in the first and second upper and lower 
molars, a long labial spur of  the anterolophule in most 
M1, double protolophules in all M2, double metalophules 
in most M2 and a shorter, more triangular, occlusal sur- 
face in the ml ;  
from those of  Sindemys in having: a long labial spur of  
the anterolophule in most M1, on average longer 
mesoloph(ids) in the first and second molars, never a true 
entostyl in the M1 and M2 and a strong ectomesolophid 
in many ml  and m2. 

Aktaumys dzhungaricus n .  gen. et sp. 

PI. 1 figs 1-17 

D e r i v a t i o n o m i n i s : After the Dzhungarian Alatau Moun- 
tains. 

H o l o t y p e :  M1 s in . -N KE-Akt4 (pl. 1 fig. 1). 

T y p e  l o c a l i t y :  Aktau I, stratum N129 ofKORDIKOVA & MAV- 
R1N (1996), Aktau Mountains, Dzhungarian Alatau, South-Eastern 
Kazakhstan. 

S t r a t i g r a p h i c a l  r a n g e :  Middle Member of the Chul'adyr 
Formation, MN4. 

R e f e r r e d  s p e c i m e n s :  16 teeth of M1, 26 teeth of M2, 7 
teeth of M3, 16 teeth of mi, 29 teeth of m2 and 9 teeth ofrn3. 
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Tab. 1. Aktaumys dzhungaricus n. gen. et sp. 
M a t e r i a l  and m e a s u r e m e n t s  

Length Width  

Range m e a n  N range m e a n  

MI 15.5-18.0 6.85 17 11.38 9.9-12.7 

M2 11.9-14.1 13.07 26 11.02 9.8-11.4 

M3 7.0-9.7 8.76 7 9.37 8.4-9.8 

mi 13.4-16.2 15.11 16 9.59 8.4-10.5 

m2 11.4-13.8 13.06 29 10.92 10.0-12.5 

m3 10.7-12.1 11.77 9 9.79 9.2-10.2 

D i a g n o s i s  a n d  d i f f e r e n t i a l  d i a g n o s i s  a s f o r  
the genus Aktaumys. 

Descr ip t ion  

MI:  Anterocone symmetrically divided into two cusps in 
eight specimens. In the other five specimens the valley 
dividing the cusps of  the anterocone is weak (pl. 1 fig. 
3). The labial spur of  the anterolophule is usually long 
and transverse, but may be absent. The mesoloph is al- 
ways long and reaches the labial border of  the occlusal 
surface. The protoloph and metaloph are directed poste- 
riorly and connect lingually to the posterior arm of  the 
protocone and hypocone respectively. 

M2: The lingual and labial branch of  the anteroloph are well 
developed and of  about equal length. The protolophule 
is always double. The metalophule is double in many 
specimens. These double connections between the lin- 
gual and labial cusps give the dental pattern a very 
modern aspect reminiscent of  the modern Cricetinae. 
The mesoloph is long. 

M3: The protolophule is directed forwards suggesting that 
protolophule I of  the M2 is the original protoloph. The 
dental pattern is reduced. 

ml :  q'he anteroconid is a single cusp that is situated on the 
median axis of  the occlusal surface. The metalophulid 
and hypolophulid are directed forwards. The mesolo- 
phid is long and reaches the lingual border of  the tooth 
in most specimens. The ectomesolophid is strong in 
eleven specimens, weak in ten others and absent in one 
mi .  

m2: The labial branch of  the anterolophid is much longer 
than the lingual branch. The metalophid and the hypolo- 
phid are slightly directed forwards. The mesolophid and 
the ectomesolophid are on average shorter than in the 
mi .  

m3: The labial branch of  the anterolophid is stronger than 
the lingual branch. The metalophulid is weak in some 
specimens and may eonnect with the mesolophid (pl. 1 
fig. 17). The mesolophid is short and the ectomesolo- 
phid is absent. 

D e m o c r i c e t o d o n t i n a e  LINDSAY 1987 

Karydomys  THEOCHARO•OULOS 2000 

Ty p e s p e c i e s : Kar),domys symeonidisi THEOCrtAROPOULOS 2000. 

Karydomys  dzerzhinsk i i  n. sp. 

P1. 2 figs 1-13 

D e r i v a t i o n o m i n i s : The species is named after the Russian 
zoologist E YA. DZERZHINSKI. 

H o 1 o t y p e : M1 sin. - N KE-Akt34 (pl. 2 fig. 1). 

Type  l o c a l i t y :  Aktau I, stratum N129 of KORD~KOVA & MA- 
VRIN (1996), Aktau Mountains, Dzhungarian Alatau, South-Eastern 
Kazakhstan. 

S t r a t i g r a p h i c a 1 r a n g e : Middle Member of the Chul'adyr 
Formation, MN4. 

R e f e r r e d  s p e c i m e n s :  7teethofM1, 13teethofM2,6teeth 
of M3, 8/9 teeth of rol, 2/3 teeth of m2 and 7 teeth of m3. 

D i a g n o s i s : Karydomys with cheek teeth that are on av- 
erage somewhat smaller than those of  the type species K. 
symeonidisi. Cusps of  cheek teeth not inflated. Lingual sinus 
of  M1 and M2 and labial sinus of  ml  and m2 not antero- 
posteriorly compressed. 

For d i f f e r e n t i a l  d i a g n o s i s  seeRemarks. 

Tab. 2. Karydomys dzerzhinskii n. sp. - 
M a t e r i a l  and m e a s u r e m e n t s  

Length 

range mean N 

MI 21.3-24.5 23.10 8 

M2 16.2-18.4 17.20 13 

M3 9.9-12.2 11.25 6 

mi 17.1-19.8 18.65 8/9 

m2 18.1-18.4 18.3 2/3 

m3 13.4-15.3 14.48 7 

Width  

range mean 

14.99 12.7-16.2 

14.45 12.8-16.2 

11.75 10.4-12.4 

12.62 11.7-13.7 

1 4 . 3  13.2-15.4 

12.42 11.7-13.6 

Descr ip t ion  

MI:  The anterocone is wide and situated somewhat lingually 
of  the paracone. The labial spur of  the anterolophule is 
always present, but shows a great deal of  variation in 
length. The protolophule II and the metaloph are direct- 
ed posteriorly. The protolophule I, which seems to be a 
neoformation, is strong in some specimens, but weak in 
others. The posterior spur of  the paracone is connected 
to the long mesoloph. The sinus is open lingually and 
not antero-posteriorly compressed. 

M2: The lingual and labial branch of  anteroloph are well 
developed and of  about equal length. The protolophule I 
and II are equally well developed and enclose a triangu- 
lar pit with the protocone as basis. The mesoloph is long 
in most specimens. The posterior spur of  the paracone is 
well developed in some specimens, but absent in others. 
The connection of  the posterior spur of  the paracone 
and the mesoloph is, in contrast to the situation in the 
M1, not well established. The metalophule is usually 
transverse, rarely posteriorly directed. The sinus is rath- 
er wide and open lingally. 

M3: The lingual and labial branch of  the anteroloph are 
weak. The single protoloph is directed anteriorly. The 
original longitudinal crest is well developed although 
the new entoloph is complete. The mesoloph is long and 
reaches the labial outline of  the occlusal surface. The 
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metacone is unusually well developed for a cricetid M3 
and is not incorporated into the posteroloph. 

ml: The large blade-like anteroconid of the rnl is situated 
on the median axis of the occlusal surface. The forwards 
directed metalophid and the anterolophulid meet at the 
anteroconid. The mesolophid is long and reaches the 
Iingual border of the occlusal surface. The ectomesoto- 
phid is well developed. 

m2: The labial and lingual branch of the anterolophid are of 
about the same length. The metalophid and hypolophid 
are directed forwards. The mesolophid and the ectomes- 
olophid ate both Iong and reach the border of the occlu- 
sal surface. 

m3: The labial branch of the anterolophid is longer than the 
lingual branch, but the latter is unusually well devel- 
oped compared to the configuration in other democrice- 
todontines. The metalophid is directed forwards. The 
hypolophid is in line with the posterior arm of the pro- 
toconid. The entoconid is incorporated into the com- 
plete ectolophid. 

R e rn a r k s : Karydomys &erzhinkii n. sp. is closer in size 
and tooth morphology to the type species K. symeonidisi 
THEOCHAROPOULOS 2000 than to the two other species allo- 
cated to this genus [K. boskosi THEOCHAROPOULOS 2000 from 
Karydia, Greece and K. zapfei (MEAN & FREUNDENTHAL 
1981) from Vieux Collonges, France]. Comparison of our 
material with the type material of K. symeonidisi shows that 
the Kazakbstan specirnens are in rnany details less special- 
ized. The main differences between K. dzerzhinskii and K. 
symeonidisi are that the teeth (especially the upper cheek 
teeth) are not antero-posteriorly cornpressed and that the 
cusps are not inflated. Moreover, the metalophule of the M2 
ofK. dzerzhinskii is almost invariably transverse and the met- 
acone of the M3 is well developed. In all these respects our 
species is clearly less derived than K. symeonidisi. K. dz- 
erzhinskii is therefore, at least structurally, a perfect candi- 
date for the ancestor ofK. symeonidisi. 

T a c h y o r y c t o i d i n a e  SCHAUB 1957 

The Tachyoryctoidinae, which are presumably the Central Asi- 
atic counterpart of the West Asiatic Spalacidae, contain three 
genera: Tachyo~ctoides BOHLIN 1937, Aralomys AR6VROPULO 
1939 and Eun~vsodon ARGYROPULO 1939 only. SCHAUB (1957) 
also included Argyromys SCHAUB 1957, a genus that is based 
on a single lower dentition described as Schaubeumys aralen- 
sis by ARGYROPULO (1939). Since this toothrow does not show 
the characteristic Tachyoryctoidinae increase in depth of the 
labial sincline frorn rnl through m3, the allocation of Argvro- 
mys to this subfamily does not seern to be justified. The' gen- 
era Aralomvs (type species: A. gigas AROYROPULO 1939) and 
Tachyo~ctoides (type species: /7. obrutshewi BOHLrN 1937) 
have very similar (lower) dentitions and are therefore tenta- 
tively considered congene¡ This lack of diversity of the 
family by no rneans reflects reality. Tachyoryctoides kokono- 
rensis LI & QuI 1980 differs in our opinion sufficiently frorn 
17. obrutschewi to justify generic distinction. Material kindly 
shown to one of the authors (H. D. B.) by Dr. V. ZAZnIOIN in 
1998 and the three teeth from the Chul'adyr Formation (pl. 3 
figs 8-10) that will be described below make it clear that the 

Tachyoryctoidinae were a diverse group in Central Asia dur- 
ing the Oligo-Miocene. The reason that the material available 
in collections has remained largely unstudied probably is that 
there are no adequate sarnples available. LINDSAY (1994) in his 
review of the fossil record of the Asiatic Cricetidae mentions 
Aralomys, Eumysodon and Argyron~vs briefly and suggests 
that they rnight be zapodids rather than cricetids, ornitting 
Tachyoryctoides and in particular T. kokonorsis LINDSAY 1994 
in his discussion. This species is based on a partial skull and 
the lower dentition of one individual that shows unmistakably 
that we are dealing with a cricetid. The Oligo-Miocene Tachy- 
oryctoidinae is a neglected, but diverse, subfarnily of the cri- 
cetids that seems to have good potential for biostratigraphy. 
The three teeth frorn the Chul'adyr Formation represent a new 
genus and species that will not be formally named because the 
material is scanty and should be studied within the context of 
a revision of the Tachyoryctoidinae. 

Genus A, species 1 
P1.3 figs 8-10 

M a t e r i a l  and m e a s u r e m e n t s :  MI sin. (39,0x28,0),M3 
sin (21,0 • 23,8), m3 dext (29,1 • 24,6). 

Type l o c a l i t y :  Aktau I, stratum N129 of KORDIKOVA ~,�91 MA- 
VRIN (1996), Aktau Mountains, Dzhungarian Alatau, South-Eastern 
Kazakhstan. 

S t r a t i g r a p h i c a l  range :  Middle Member of the Chul'adyr 
Formation, MN4. 

Description 

Cheek teeth lophodont. Lophs predominantly transverse and 
separated by valleys that are approximately as wide as the 
lophs. 
MI: The anteroloph is very strong and parallel to the other 

lophs. The metaloph is connected to the protocone and 
bifurcates lingually to connect with a strong mesocone. 
The longitudinal ridge is absent between the mesocone 
and the hypocone. The strong transverse metaloph 
forms lingually a continuous loop with the posteroloph. 
The labial end of the posteroloph is separated from the 
metacone by a narrow valley. 

M3: The dental pattern of the M3 is very derived. The pro- 
cone is incorporated into a strong anteroloph. The 'pro- 
toloph' is directed forwards and connects the paracone- 
rnetacone cornplex to the anteroloph. The rather weak 
longitudinal crest is complete and delimits a strongly 
forwards directed sinus. The rnetaloph is transverse 
and forms one lingually continuous loop with the poste- 
roloph. 

m3: The anterolophid is not connected to the protoconid, but 
touches the base of the metaconid. There is only one 
lingual sinus between the metalophid and the hypolo- 
phid that forrna V-shaped ridge with the protoconid at 
the apex. The sinusid is very deep and has been extend- 
ed at the expense of the posterior lingual sinus. This is 
the main characteristic of the Tachyoryctoidinae, sepa- 
rating this subfamily clearly from the West Asiatic Spal- 
acidea (HOFMEIJER 8r DE BRUIJN 1985). 
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D i s c u s s i o n : The three teeth described above are similar 
to 'Tachyoryctoides'kokonorensis in that they are lophodont 
and have a dental pattern that differs substantially from the 
basic cricetid arrangement. Other characteristics of  the Kaza- 
khstan specimens, such as the antero-posteriorly compressed 
configuration with narrow transverse valleys between the lo- 
phs, the strong mesocone in the M1 and the interrupted lon- 
gitudinal ridge in the M1, seem to us of  enough importance 
to eonsider these teeth generically different from 'T' kokono- 
rensis. 

We suggest that the Tachyoryctoidinae as known in the 
literature contains four genera: Eumysodon, Tachyo~ctoides 
(including Aralomvs), an unnamed genus with the species 
kokonorensis as the type, and an unnamed genus A with spe- 
cies 1 as the type. 

D i p o d i d a e WATERHOUSE 1842 

The recognition of  the subfamilies of  the Dipodidae as based 
on the extant representatives seems to lose all meaning when 
applied to pre-Miocene and dentally conservative fossil mate- 
rial. We therefore refrain from suggesting subfamily posi- 
tions. A further problem with the primitive Asiatic Dipodidae 
is that they seem to be oversplit, at least for us who have not 
seen the rich Chinese and Mongolian material, and the gener- 
ic differences seem in a number of  cases trivial. This trend of  
oversplitting was set as early as 1946 by BOHLIN who distin- 
guished Parasminthus from Plesiosminthus VIRET 1926 mere- 
ly because his material did not show groved upper incisors. 
Since the work of  BOHLIN material has been assigned to Ple- 
siosminthus of Parasminthus without reference to the inci- 
sors, so a revision of  the group is badly needed. 

The number of genera of  more-or-less primitive Dipodi- 
dae formally named is twelve: Plesiosminthus VmEr 1926, 
Heterosminthus SCHAUB I930, Parasminthus BOHLIN 1946, 
Aksyromys SHEVYREVA 1984, Allosminthus WANG 1985, He- 
osminth~s WANG 1985, Sinosminthus WANG 1985, Shamos- 

minthus HUANG 1992, Gobiosminthus HUANG 1992, Banyue- 
sminthus TOyG 1997, Primisminthus TONG 1997 and 
Bohlinosminthus LOPATIN 1999. 

?Sinosminthus sp. indet. 

Text-figs 3a, b 

M a t e r i a l  and m e a s u r e m e n t s :  M2dext . (12,3xl l ,1) ,ml  
dext. (13,3 x 9,1). 

L o c a l i t y :  Aktau I, stramm N129 of KORDIKOVA & MAVRIN 
(1996), Aktau Mountains, Dzhungarian Alatau, South-Eastern Kaza- 
khstan. 

S t r a t i g r a p h i c a l  r a n g e :  Middle Member of the Chul'adyr 
Formation, MN4. 

Descr ip t ion 

M2: This tooth is not much longer than it is wide, as in some 
species ffom the Early Miocene of  Anatolia. The lingual 
branch of  the anteroloph is well developed which is un- 
common in the family in general, but which is also seen 
in Sinosminthus, Heosminthus and Allosminthus. The 
protoloph is double, the metaloph directed posteriorly 
and the lingual sinus is rather shallow and open. In all 
these characteristics this specimen resembles Sinosmin- 
thus inapertus WaNG 1985. 

ml :  The anteroconid is small and does not influence the 
anterior outline of  the occlusal surface. The metalophid 
is complete and the mesolophid is long. The mesolophid 
and hypolophid meet the ectolophid at the small meso- 
conid. The hypoconulid is not well marked. All these 
dental characteristics may occur in almost any primitive 
dipodid and therefore do not contribute much to the 
generic identification of  our material. 

a b 
Text-fig. 3. Molars of ?Sinosminthus sp., Dipodidae: a) Right first lower molar; b) right second upper molar. 
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C t e n o d a c t y l i d a e  ZITTEL 1893 

Sayimys WOOD 1937 

Sayimys as understood here includes Prosayimys BASKIN 1996 
because the main characteristic of  the latter genus is that the 
lower molars have retained the rnetalophulid II (= posterior 
arre of the protoconid). In other respects the teeth of  Prosav- 
imys flynni BASKIN 1996 (the type of  Prosayimys) are very 
m u c h a s  those of  Sayimys. Since there is evidence that the 
metalophulid II, a character inherited from the ancestral 
stock, was gradually lost in different lineages that develop 
the Sayimys dental pattern we consider presence or absence of  
the metalophulid II unsuitable for generic distinction. 

the Chitarwata Formation and S. minor from the Murree For- 
mation of  Pakistan (both Lower Miocene). The lack of  a met- 
alophulid II in the rnl,  but its presence in the m2 is exactly as 
in the type material of S. obliquidens BOHLIN 1946 from 
Taben Buluk, China. The only difference between the materi- 
al from Kazakhstan and China is that our material is signifi- 
cantly smalIer. Since we have not seen the Chinese material 
we cannot  exclude the possibility that differences in measur- 
ing technique have influenced the values obtained. The differ- 
ence seems, however, significant, so we list our material as 
Sayimvs aff. oliquidens. 

C a s t o r i d a e  GILL 1872 

Sayimys aff. obliquidens BOHLrN 1946 
P1.3 figs 1-6 

M a t e r i a l  a n d  m e a s u r e m e n t s :  D4 (17,9 x 16,9), M2 
(20,2 x 20,1), M3 (21,5 x 22,0), d4 (20,5 x 12,8), ml (20,9 x 16,8), 
m2 (26,9 x 19,7). 

L o c a l i t y :  Aktau I, stratum N129 of KORDIKOVA 8,�91 MAVRIN 
(1996), Aktau Mountains, Dzhungarian Alatau, South-Eastern Kaza- 
khstan. 

s t r a t i g r a p h i c a I r a n g e : Middle Member of the Chul'adyr 
Formation, MN4. 

Desc r ip t i on  

D4: The dental pattern of  the D4 is very similar to the D4 in 
S. intermedius SEN & THOMAS 1979 (DE BRUIJN, BOON 
& HUSSA[N 1989) and Prosayimysflynni BASK~N 1996. 
The strong anteroloph is confluent with the anterior arm 
of  the protocone, the protoloph is transverse, the meta- 
loph curves posteriorly and connects with the posterolo- 
ph. The first labial re-entrant fold is wider and longer 
than the third labial re-entrant fold. 

M2: The first and third labial re-entrant folds are of about 
equal length and reach further lingually than in teeth of  
other species of  Sayimys showing a similar stage of  wear. 

M3: This tooth is very similar to its counterpart  in S. inter- 
medius. The second labial re-entrant fold is rather nar- 
row and reaches far lingually. A peculiar feature is that 
the sinus and the second labial re-entrant fold are both 
almost transverse and in line. 

d4: The anteroconid is isolated as in Sayimys minor DE BRUIJN, 
HUSSAIN & LE1NDERS 1981 and in S. intermediu,~. The 
metalophulid II is connected to the metaconid as in 
S. minor and P. flynni. 

mi:  The metalophid and hypolophid are more-or-less trans- 
verse as in other early species of  Sayimys. The metalo- 
phulid II is missing. 

m2: The rnetalophid is transverse, but the hypolophid is di- 
rected anteriorly. The metalophid II is well developed 
and connected to the basis of  the metaconid. 

Asiacastor LYCHEV 1971 

Asiacastor aff. baschanovi LYCHEV 1971 
( in LYCHEV & AUBEKEROVA 1971) 

M a t e r i a 1 : A fragment of a right lower jaw with broken incisor 
and P4 and with ml, m2. 

M e a s u r e m e n t s :  ml(36,0x32,3) ,m2(37,8x31,5) .  

L o c a l i t y :  Aktau III of KORD1KOVA & MAVRrN (1996), Aktau 
Mountains, Dzhungarian Alatau, South-Eastern Kazakhstan. 

S t r a t i g r a p h i c a l  r a n g e :  Middle Member of the Chul'adyr 
Formation, MN4. 

D e s c r i p t i o n  

The partial ? dentition presents a small castorid. The fo- 
ramen mentale is situated below the anterior part of  the rol .  
I: The section of  the lower incisor shows that the enamel 

band on its anterior side is concave. 
m l :  The occlusal surface shows five main flexids with an 

incomplete sixth flexid in the parastriid. The hypostriid 
and the metastriid are in line. The mesostriid and the 
poststriid are longer and reach further labially than the 
parastriid and the metastriid. 

m2: The m2 shows five parallel flexids because the addition- 
al flexid in the parastriid is absent. The dental pattern is 
otherwise as that of  the na 1. 

D i s c u s s i o n : The specimen from Aktau III differs from 
the type material of  A. baschanovi from the Akmola atea in 
having an additional flexid in the paraflexid of  the ml .  Our 
specimen is smaller than the type material of  A. major LY- 
CHEV 1971 and the labial outline of  the protoconid and the 
hypoconid are more rounded in that species. Moreover, the 
hypoflexid and the metaflexid are in line in our specimen 
which is not the case in the lower molars ofA. major. 

S c i u r i d a e  GRAu 

D i s c u s s i o n : The Sayimys teeth described above show a The squirrels are represented in the association from the Mid- 
stage of  evolution that is intermediate between P. flynni from dle Member  of  the Chul 'adyr  Formation by one rolled M3 
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only. A[though this tooth is damaged its straight posterior 
outline, short posterior part and small size suggest that it 
represents a species of  Tamias ILLIGER 1811. 

The age of the assemblage 

Biostratigraphical correlations over long distances based on 
rodent fauna are never very precise because of  the limited 
geographical ranges of  most species. In the case of  the rodent 
faunule from the Chul 'adyr Formation we are fortunate to 
have Karydomys dzerzhinskii showing a stage of  evolution 
that is clearly less atranced than that of  K. symeonidisi from 
the locality Karydia (MN4, Greece) and Sayimys sp. showing 
a stage of  evolution similar to S. aff. obliquidens from Taben 
Buluk - a locality that was traditionally considered to be of  
Early Miocene age, but that has recently been placed in the 
latest Oligocene (RussELL & ZHAI 1987). Comparable Say- 
imvs specimens have not yet been found on the Indian Sub- 
continent, but the stage of  evolution of  Sayimys sp. is clearly 
intermediate between the material from the Chitarwata For- 
mation and the Murree Formation (both Early Miocene in 
age). Aktaumys resembles the primitive representatives of  the 
megacricetodontines and myocricetodontines, two groups that 
have never been found in pre-Miocene deposits. The tachyo- 
ryctoidine is unique, but shows more similarity to T. kokono- 
rensis from the Early Miocene of  China than to the species 
from the Late Oligocene of  the Aral Formation. Finally, the 
lower teeth ofAsiacastor aff. baschanovi show characteristics 
that suggest that they are older than the material from the 

Mid Miocene age deposits of  the Akmola and the Pavlodar 
Irtysh river areas (Lu & AUBEKEROVA 1971 ). 

Although the rodents from the middle members of  the 
Chul'adyr Formation do not allow a precise correlation with 
either the Chinese or the European faunal sequences, there is 
good evidence that they are of  Early Miocene age and possi- 
bly represent the MN4 in Kazakhstan, although this is some- 
what older than biostratigraphical estimates based on the In- 
sectivora and Carnivora from the same member (KORDIKOVA 
2000, KORDIKOVA, HEIZMANN & MAVRIN 2000). 
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P l a t e  1 

Figs 1-17. Aktaumys dzhungaricus n. gen. n. sp. 

1-3: MI sin. 
4-6: M2 sin 
7-9: M3 sin. 
10-12: ml  sin. 
13-15: m2sin.  
16, 17: m3 sin. 
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P l a t e  2 

Figs 1-13. Kar3~domvs dzerzhinskii n. sp. 

1-3: M 1 sin. 
4-6: M2 sin. 
7, 8: M3 sin. 
9, I0: mi  sin. 
11: m2 sin. 
12, 13: m3 sin. 
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P l a t e  3 

Figs 1-6. 

Figs 7a, b. 

Figs 8-10. 

Sayimys aff. obliquidens BOHLIN 1946. 
1 : D4 sin. 
2: MI sin. 
3: M3 sin. 
4: d4 sin. 
5: m i  sin. 
6: m2 sin. 

Asiacastor aff. baschanovi LYCHEV 1971. 
7a: A fragment of  right mandible with p4-m2. 
7b: rol, m2 sin. of  same specimen reversed. 

Tachyo~yctoides gen. A, sp. 1. 
8: MI sin. 
9: M3 sin. 

10: m3 sin. 
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