


























































morphological variations and lines of divergence are so remarkable that their inclusion 
in the single Family Ctenodactylidae is not fitting. They grouped the Central and East 
Asian Eocene ctenodactyloids in two new families, Cocomyidae and Yuomyidae. 
Following this, Flynn et al. (1986) redefined Chapattimyidae with all known Eocene 
rodents from India and Pakistan. However, the authors excluded Cocomyidae from 
Ctenodactyloidea. Despite such frequent reshuffles in the familial status of lndo­
Pakistan rodents, problems have persisted and inadequacy of data has been the main 
reason for this uncertainty. However, since the work of Hartenberger (1982a) and 
Dawson et al. (1984), more complete materials have been found and substantial new 
data gathered. This prompted us to review the familial assignments of lndo-Pakistan 
and certain Central and East Asiatic Eocene rodents (Table 10). 

Presently three families, viz., Ctenodactylidae, Yuomyidae and Chapattimyidae 
are included in the superfamily Ctenodactyloidea. Ctenodactylidae, as diagnosed before 
Wood (1977), is characterized by hystricomorphous skull, sciurognathous jaw, and 
nonmolarised or submolarised premolars with talonid shorter and significantly narrower 
than trigonid (Fig. 6). Yuomyidae and Chapattimyidae are also hystricomorphous and 
sciurognathous but their premolars are distinctly molarised as in the Middle Eocene 
rodents of the Indian subcontinent. 

Unfortunately, most Indo-Pakistan rodents are represented by unassociated 
dentitions and cranium is known only for Birbalomys. As such there is no way to 
ascertain if they were hystricomorphous. However, on the basis of hystricomorphy in 
Birbalomys and the allied taxa from Central Asia, viz., Advenimus, the same has been 
inferred for the whole assemblage. 

The lndo-Pakistan ctenodactyloids can not be grouped in the Family 
Ctenodactylidae because of remarkable dissimilarities in their premolar structure, and in 
this respect they are closer to yuomyids and chapattimyids. The diagnostic characters of 
Yuomyidae and Chapattimyidae are nearly identical, but as also demonstrated by 
Hartenberger (1982a) and Dawson et al. (1984), the similarities are mainly in the 
primitive characters and the two are distinct otherwise. Chapattimyids differ from 
yuomyids in P4/4 which is smaller or subequal to MUI, P/4 oval (in yuomyids it is 
waisted, i.e., talonid is significantly wider than trigonid), inflated metaconule, complete 
metaloph etc. A comparative analysis of diagnostic dental characters indicates that 
most of the lndo-Pakistan rodent genera are endemic to the region and favours their 
attribution to the Family Chapattimyidae. At least three taxa, viz., cf. Advenimus 
bohlini, cf. Petrokoslovia sp. indet. I and cf. Petrokoslovia sp. indet. 2 show close 
affinities with the Central Asiatic forms and are, therefore, classified in the Family 
Yuomyidae. Birbalomys, Basalomys, Chapattimys and Gumbatomys are referred to 
Chapattimyidae whose diagnosis has been emended in this work after Hussain et al. 
(1978) and Flynn et al. (1986). 

Flynn et al. 's (1986) report of Miocene chapattimyids (Subfamily Baluchimyinae) 
from Pakistan has further focussed on evolution in the South Asian rodents from Eocene 
to Miocene. The authors have convincingly demonstrated through a cladogram that the 
Eocene chapattimyines were ancestral to the Miocene baluchimyines. This has endorsed 
the validity of the Family Chapattimyidae and supports the attribution of the Middle 
Eocene rodents from India and Pakistan to this endemic family. 
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Comments on Eocene rodents from Pakistan; 

Except for the absence of Birbalomys ibrahimshahi and cf. Advenimus bohlini, 
the Middle Eocene rodent assemblage from Pakistan is identical with that reported in 
this paper. In view of the specific similarities in the rodent assemblages of India and 
Pakistan, the absence of certain species in Pakistan may be logically attributed to 
sampling bias. In abundance and diversity of rodent taxa, the East Babbian Gala 
locality of J & K, India is closely comparable with Chorlakki in Pakistan. Hartenberger 
(1982a) opined that the P4/ described by Hussain et al. (1978, Plate 4, Fig. 10) as 
Ischyromyidae indet. should be referred to Rodentia indet. P3/. Although little can be 
said about the familial status of this tooth, it certainly looks more like a P4/. 

De Bruijn et al. (1982) described three isolated cheek teeth from the Early Eocene 
Mamikhel Clay (basal part of the Chharat Group) of Barbara Banda, Kohat. Of these, 
one (LP4/, de Bruijn et al. 1982, Fig. 3) was referred to the Cocomyidae as genus A 
and species I, the other (RMI-2/, Fig. 4) to species H of the same genus and the third 
one (RP!4, Fig. 6) to the Paramyidae, genus and species indetenmnate. 

De Bruijn et al.'s (1982) identification of LP4/ as a cocomyid was logical but 
Flynn et al.'s (1986) review of ctenodactyloids and recent reports of new Early Eocene 
rodents from Mongolia by Dashzeveg (1990b) necessitate its reexarnination. The tooth 
in question is nonmolarised as its lingual and buccal aspects possess single cusps. In this 
respect, it differs from P4l's of all known ctenodactyloids and Cocomys DAWSON et al. 
1984, and resembles that of Alagomys inopinatus DASHZEVEG 1990b (Alagomyidae), 
from the Lower Eocene of Mongolia (Dashzeveg 1990b). The P4/ of A. inopinatus is, 
however, at least 50 percent smaller. Besides this, it is bunodont and lacks lophs; its 
lingual and buccal cusps are separated from each other by a valley. In comparison to 
this, the P4/ from Pakistan is lophodont with distinct protoloph and metaloph, and a 
trigon which is higher than anteroloph and posteroloph. These features suggest that the 
P4/ from Pakistan is more derived. The antiquity of A. inopinatus is also evident from 
its upper molars which are triangular and lack hypocones. The P4/ of Cocomys is 
submolariform and not nonmolariform as it lacks just one of the buccal cusps and in this 
feature the LP4/ from Pakistan is more primitive than Cocomys. It is thus apparent that 
the LP4/ from Pakistan belongs to a taxon intermediate between Alagomys DASHZEVEG 
1990b and Cocomys. 

The RMl-2/, described by de Bruijn et al. (1982, Fig. 4) as cocomyid genus A 
and species H, is distinctly lophodont. It can not be associated with the LP4/ (genus A, 
species 1) from the same locality as the latter is too robust (de Bruijn et al. 1982). 
Besides being robust, the LP4/ (length, 0.82 mm; width, 1.4 mm) is also about 7 percent 
wider than RMl-2/ (length, 1.17 mm; width, 1.3 mm). This corroborates the view that 
the two belong to different species. Although the available evidence is insufficient to 
ascertain if the two species are congeneric, the lophodont nature of both teeth support 
this possibility. de Bruijn et al. (1982) inferred that since RMl-2/ shows ctenodactyloid 
characteristics it must have had nonmolariform P4/4. However, this may not 
necessarily be correct as the ctenodactyloids described in this paper invariably possess 
molarised premolars. 

RP/4 described by de Bruijn et al. (1982, Fig. 6) as a paramyid possesses a well 
developed entoconid, a distinct hypoconid, and an incipient hypoconulid. The peaks of 
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all the posterior cusps are connected by a transverse ridge which make it look 
molariform. de Brnijn et al. (1982) referred this tooth to Ischyromyoidea on the basis 
of absence of metalophulid and hypoconulid. It may be mentioned here that 
hypoconulid and metalophid are also indistinct in certain teeth referred in this paper. It 
is possible that the so called ischyromyoid tooth is deciduous as also indicated by its 
shape and increasingly brachydont nature. Dashzeveg (1990a) compared it with the 
cOITesponding tooth of Tsagamys subitus from the Lower Eocene Naran-Bulak 
Formation of Mongolia and opined that it belongs to Ctenodactyloidea. 

Flynn et at. (1986) included all the Early Eocene rodent material (LP4/, RMI-21 
and RP/4) described by de Brnijn et al. (1982) from Pakistan in the Family 
Chapattimyidae. However, their reference of LP41 (cocomyid genus A, species I of de 
Brnijn et at. 1982, Fig. 3), in particular, to the Chapattimyidae is mistaken. The 
available evidence is grossly insufficient to determine the familial status of this tooth 
and since it does not resemble the corresponding tooth of Cocomys and no other 
characters are known, it can not be retained in Cocomyidae either. Therefore, until the 
additional evidences are forthcoming it would be appropriate to refer it as Rodentia 
indet. Regarding the familial status of RMI-21 (de Brnijn et al. 1982, Fig. 4), little can 
be said as it shows the diagnostic characters of all ctenodactyloid families and since no 
additional clues are available it is best to refer this tooth as Ctenodactyloidea indet. 
Likewise, the RPI4 described by de Brnijn et at. (1982, Fig. 6) as a paramyid and 
referred by Flynn et at. (1986) to Chapattimyidae should also be regarded as 
Ctenodactyloidea indet. as suggested by Dashzeveg (1990a). Thus the familial 
relationships of the Early Eocene rodents from Pakistan (de Brnijn et at. 1982) are 
unclear, but they do appear to be more primitive than Cocomys and are perhaps 
intelmediate between alagomyids-orogomyids and the cocomyids. 

Comments on Central and Eastern Asiatic Eocene rodents : 

Dawson et at. (1984) classified the Eocene ctenodactyloids of Kazakhstan, China 
and Inner Mongolia in two new families, the Cocomyidae (with Cocomys, 
Tamquammys SHEVYREVA 1971 and Tsinlingomys LI 1963) and Yuomyidae (with 
Yuomys Lr 1975, Advenimus and Petrokoslovia). On the basis of shorter and 
significantly narrower P/4 talonids in Tamquammys and Tsinlingomys, Flynn et al. 
(1986) preferred to classify these genera in the Ctenodactylidae. Further, the authors 
removed Cocomys from the Ctenodactyloidea because of its protrogomorphous skull. 
Flynn et al. (1986) suggested that Cocomyidae could alternatively be treated as a 
monotypic family under the Ctenodactyloidea. In view of the fact that hystricomorphyl 
protrogomorphy are superfamilial characters, the exclusion of Cocomys from 
Ctenodactyloidea and the transfer of Tamquammys and Tsinlingomys in 
Ctenodactylidae are supported here. 

Seemingly unaware of Flynn et at. 's (1986) work Dashzeveg (1990a) divided the 
Cocomyidae into two subfamilies, Cocomyinae and Advenimurinae and referred 
several new Early Eocene rodents from Mongolia to the Cocomyinae. The author 
differentiated these subfamilies on the basis of buno-brachydonty of molars and the 
premolar strncture which he showed molariform in Advenimurinae and nonmolariform 
(sometimes with molarised P/4) in Cocomyinae. The former subfamily was diagnosed 
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by brachydont molars with bunodont cusps, and the latter by slightly higher and 
lophodont teeth. Dashzeveg (1990a) also transferred Advenimus to Advenimurinae and 
synonymized Saykanomys with Advenimus. This study supports synonymy of 
Saykanomys with Advenimus and that of Saykanomys chalchae with Advenimus 
bohlini DAWSON 1964. However, the subdivision of the Family Cocomyidae by 
Dashzeveg (1990a) is unwarranted and so is the attribution of Advenimus to the 
Advenimurinae under the Family Cocomyidae. Since hystricomorphy/protrogomorphy 
are the superfamilial characters, it is illogical and inconvenient to club forms with these 
characters in a single family. Slight hypsodonty and lophodonty in molars, the main 
diagnostic characters of Advenimurinae, are inadequate to differentiate the new 
subfamily. Besides this, most advenimurine characters, viz., hystricomorphous skull 
and molariform P4/4 etc., are closer to Yuomyidae and not to Cocomyidae as has been 
assumed by Dashzeveg (l990a). The subdivision of Cocomyidae and reference of 
Advenimus etc. to Advenimurinae are, therefore, not supported here. In the present state 
of knowledge, Advenimus is best placed in the Yuomyidae. Among other genera 
referred to the Advenimurinae by Dashzeveg (l990a), Boromys DASHZEVEG 1990a and 
Chkhikvadzomys SHEVYREVA 1984 can easily be accomodated in the Yuomyidae and 
Tsinlingomys has already been assigned to the Ctenodactylidae by Flynn et al. (1986). 
Hence, the subfamily Advenimurinae is abandoned here and its contents are referred to 
the Family Yuomyidae. 

Dashzeveg (1990a) described new rodents, Sharomys singularis, S. parvus, 
Kha/'omys mirandus, K. gracilis, Tsagamys subitus and Ulanomys mirificus from the 
Lower Eocene Bumban Member of the Naran-Bulak Formation of Mongolia and 
classified them under the subfamily Cocomyinae (Cocomyidae). Most of these taxa are 
characterized by a large hystricomorph type of infraorbital foramen. This implies that 
they possessed at least an incipiently hystricomorphous skull. Besides this, their P4/4's 
are submolariform and can not be described nonmolariform as has been done by 
Dashzeveg (1990a). This is because in P4l's of most taxa only one of the labial or 
lingual cusps (Le., metacone or hypocone) is missing or is rudimentary and rest of the 
cusps and even conules are distinct. It may be emphasized here that a nonmolariform 
P4/ has only one major cusp each on its labial (paracone) and lingual (protocone) 
aspects; P4fs without or with a poorly developed hypocone or without a metacone are 
partially molarised and are, therefore, referred submolariform. Lower teeth or at least 
P/4 are not known for S. parvus, K. mirandus, K. gracilis and U. mirificus but, 
wherever known, the P/4 is either submolariform (T. subitus) or molariform (S. 
singularis). Its structure is characterized by the trigonid which is significantly longer 
but more or less as broad as the talonid. In this respect, it resembles Cocomys as well as 
ctenodactylids (Fig. 6). But these taxa do not fit into the Cocomyidae because the 
family is essentially protrogomorphous. Taking into account the aforementioned points, 
the familial characters of Sharomys, Kharomys, Tsagamys and Ulanomys come 
closest to the Ctenodactylidae and not to the Cocomyidae as has been shown by 
Dashzeveg (1990a). However, still these forms are distinct from the presently known 
ctenodactylids (except Tamquammys and Tsinlingomys) in at least two features. 
Firstly, in new forms, fourth premolars are submolariform in contrast to nonmolariform 
in ctenodactylids. Secondly, their lower premolars possess trigonids that are either 
slightly wider or slightly narrower than talonids; in ctenodactylids trigonids are 
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considerably wider than talonids (Fig. 6). A new subfamily Sharomyinae is, therefore, 
proposed here under the Family Ctenodactylidae to include forms with at least 
incipiently hystricomorphous skulls and submolariform premolars. Sharomyinae novo 
includes Sharomys, Kharomys, Tsagamys, Ulanomys, Tamquammys and 
Tsinlingomys. It is differentiated from the Ctenodactylinae which includes all 
OIigocene-Recent ctenodactyIids, on the basis of submolarised P4/4 (nonmolarised in 
Ctenodactylinae) and P/4 with talonid shorter but more or less as wide as trigonid. 
Tamquammys, also included in Cocomyinae by Dashzeveg (1990a) was earlier 
transfelTed in to Ctenodactylidae by FJynn et al. (1986). It has been included here in 
Sharomyinae novo on the basis of submolariform P4/4. Likewise Tsinlingomys is also 
attributed here to Sharomyinae to vacate Ctenodactylinae exclusively for OIigocene­
Recent forms. The Family Cocomyidae is thus left only with Cocomys and is presently 
monotypic. Consequently, its diagnosis stands emended and is now the same as of 
genus. 

Dashzeveg (1990b) reported two additional new Lower Eocene rodents, 
Alagomys inopinatus and Orogomys obscurus from the Naran-Bulak Formation of 
Mongolia and referred them to new families, Alagomyidae and Orogomyidae 
respectively. Although uncertain about the relationships of these families, the author 
stated that they marked the begining of the phylogenetic history of rodents. Orogomys 
obscurus DASHZEVEG 1990 is now considered as a junior synonym of /vanantonia 
SHEVYREVA 1989 and its present status is enigmatic (J.-L. Hartenberger, pers. cormn.). 
Recently another new primitive rodent, Tribosphenomys minutus MENG et al. 1994 
has been reported from the transitional Palaeocene-Eocene sequence of Inner Mongolia, 
China (Meng et al. 1994). Size-wise and morphologically, Tribosphenomys MENG et 
al. 1994 is comparable with Alagomys DASHZEVEG 1990 but differs in possessing a 
molariform P4/, a pronounced labial shelf in upper cheek teeth, larger metaconule, 
stronger hypocone and having a paraconid on Mll. Little can be said about the affinities 
of Alagomyidae because firstly, it is still known by limited material and secondly, no 
cranial elements are yet known. However, it is amply evident that the alagomyids 
represent the basal rodents, for both Alagomys and Tribosphenomys are undoubtedly 
more pristine than Cocomys which was considered the most primitive prior to the 
discoveries by Dashzeveg (1990b). Dashzeveg's (l990b) conclusion that Heomys can 
not be considered as ancestral to rodents as suggested by various workers is convincing. 

Evolution and radiation of early rodents in Asia: 

In Asia, the most primitive rodents are represented by the Alagomyidae in the 
transitional Palaeocene-Eocene Ulan Bayan beds (Nomogen Formation) of Inner 
Mongolia, China (Meng et al. 1994) and in the Lower Eocene Bumban Member 
(Naran-Bulak Formation) of Mongolia (Dashzeveg 1990a). The orogomyids also occur 
associated with the alagomyids but they are somewhat derived in features like 
possessing a hypocone and better developed trigone on MU and M21 (Dashzeveg 
1990a). Besides this, the status of Orogomyidae is presently uncertain because of the 
synonymy of Orogomys obscurus with /vanantonia (J.-L. Hartenberger, pers. comm.). 
The cocomyids which are perhaps even more derived than orogomyids (as indicated by 

their premolar structure) are known from the Early Eocene deposits in China. The 
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Fig. 12.- Phylogenelic relationships of early rodents. 

familial relationships of the Early Eocene rodents from the Indian subcontinent are not 
clear but they do appear to be intermediate between alagomyids and the cocomyids. 

During the Middle Eocene, the Central and East Asiatic rodents were dominated 
by the Yuomyidae and the South Asiatic by the Chapattimyidae which has been dubbed 
as vicars of Yuomyidae and Ctenodactylidae (Flynn et al. 1986). Contrary to the 
earlier suggestions of Wood (1977) and Hartenberger (l982a), there were no true 
ctenodactylids during the Eocene times in the Indian subcontinent but they were present 
in China, Inner Mongolia and Kazakhstan being represented by sharomyines. The 
alagomyids reached the Indian subcontinent during the Lower Eocene and gave rise to 
the Early Eocene forms (known from Barbara Banda, de Bruijn et al. 1982) and 
cocomyids which represent the ancestral stock for the chapattimyids. The ?yuomyids of 
the Indian subcontinent could be a result of parallel evolution (from cocomyids) 
independent of their rise in the Central and Eastern Asia. Yuomyidae has close links 
with the Chapattimyidae and Ctenodactylidae but its lineage is untraceable beyond 
Eocene. It is likely that yuomyids left no descendants past Eocene (Dawson et al. 
1984). The descendents of the Eocene chapattimyines are clearly recognizable; they are 
the baluchimyines reported recently from the early Miocene deposits near Dera Bugti, 
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Baluchistan, Pakistan (Flynn et al. 1986). As also pointed out by Dawson et at. (1984) 
the similarities in the premolar stIUcture of cocomyids and ctenodactylids indicate that 
the Ctenodactylidae may also have evolved from Cocomyidae. Sharomyines could have 
been a good link between cocornyids and the latter ctenodactyloids. 

With the understanding that eurymyloids are the likely ancestors of rodents it has 
become obvious that rodents originated in central Asia because eurymyloids are so far 
known only from Palaeocene of China and Inner Mongolia (Li 1977; Vianey-Liaud 
1985). From Central Asia first radiation of rodents during the late Palaeocene could 
have given rise to the Ischyrornyidae ( = Paramyidae) in the North Atlantic continents 
and the Alagomyidae in Asia. In the Lower Eocene, contemporaneous families 
Paramyidae and Alagomyidae-Orogomyidae-Cocomyidae evolved in North America 
and Central Asia, respectively. From North America Paramyidae spreaded and reached 
Europe. In Central Asia, Alagornyidae, Orogomyidae and Cocomyidae evolved forming 
an early stock of rodents. From Central Asia, these early rodents spreaded and reached 
the Indian subcontinent during the Lower Eocene (de BIUijn et al. 1982). In early 
Middle Eocene, Chapattimyidae descended from the ?cocomyids. They evolved, 
diversified and spreaded in whole of the northwestern part of the Indian subcontinent 
during the Middle Eocene. At about the same time, cocomyids gave rise to yuomyids in 
the Central and east Asia. The phylogenetic representation of the Early and Middle 
Eocene rodents is shown in figure 12. 

The presence of Lower Eocene rodents in Pakistan indicates that a migration route 
existed between the Indian subcontinent and the Central Asia during that time. This 
strengthens the view that at least the northwestern part of the subcontinent was in 
contact with the Asian plate during the Lower Eocene and possibly even earlier 
(Hartenberger 1982b, Jaeger 1988, Jaeger et al. 1989, Kumar 1993). 
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GENUS & 
IN D I A PAKISTAN 

SPECIES West East Triyath Chor- Sh'k-Sindk- Cben· Talta-
Babbian Babbian 

K=- H-GSP H-GSP Pan-
kbatuti pur pani 

Gala Gala 
Bmkh roti 57 144 Iakl:i oba ban 

Birbaiomys woodi - X X ? X X X - X ? - X 

B. sondaPri - - - - X - - X X X - -
B. ibrahimshahi - - - - X - ? ? ? ? ? ? 

Basa1cmys 
wmdermeuJeni X - - - X X - X X ? - -
B. ij/sli - - - - X X - X X X - X 

B.fa.x>cati - - - - X - - - - - - ? 

Chapatti71tys Wilsol1i - - - - X - - - X X - -
C. ckbruijnj - - - - X - - - - X - -
Gwnbatonrys asifi - - - - X - - - - X - -
Cl Acivenimus 
boh/fm' - - - - X - ? ? ? ? ? ? 

Cf. PetrokoskNia 
sp. indct. 1 - - - - X - - X - - X -
Cf. PetTokoslavia 
sp. indet. 2 - - - - X - - - - X - -

Table 1.- Locality-wise distribution of the Middle Eocene rodents in India and Pakistan (X, present; ?, presence 
uncertain; - . no data available). 

Length Width Mean 
Sample crown 

Tooth 
Oboetved range Mean 

size area 
Mean Observed range 

(LXW) 

DP4I 1.70-1 RO 1.74 08 2.22 2.00 - 2.40 3.86 

P41 1.70-2.10 1.88 15 2.42 2.00 - 2.70 4.58 

MlI 1.95 - 2.50 2.16 20 2.57 2.10- 3.00 5.58 

M2I 1.90 - 2.75 2.25 31 2.62 2.20 - 3.00 5.92 

M31 2.30 - 2.70 2.52 14 2.43 2.10 - 2.70 6.13 

DP/4 1.86 - 2.10 1.98 07 1.51 1.33 - 1.70 3.00 

P/4 1.80-2.40 2.05 15 1.57 1.30 - 2.20 3.25 

Ml1 2.00 - 2.60 2.39 19 2.13 1.80 - 2.30 5.11 

Ml2 2.10 - 2.80 2.49 34 2.37 1.90 - 2.80 5.93 

Ml3 2.10 - 3.00 2.61 16 2.28 1.90 - 2.60 5.98 

Table 2.- Summary of measurements (in mm) of upper and lower teeth of Birbalomys woodi. 
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Length Width Mean 
Sample crown 

Tooth 
Observed range Mean 

size 
Mean Observed range 

area 
(LXW) 

DP4! 1.60 - 1.70 1.68 05 2.05 2.00 - 2.20 3.44 
P4! 1.60 - 1.80 1.72 05 2.11 2.00 - 2.30 3.63 
MlI 1.80 - 2.40 2.16 11 2.53 2.20 - 2.80 5.50 
M2J 2.00 - 2.50 2.28 14 2.60 2.20 - 2.90 5.95 
M3! 2.00 - 2.50 2.23 05 2.20 2.00 -2.40 4.92 

DP!4 - 1.80 01 1.60 - 2.88 
P!4 1.60 - 1.90 1.78 05 1.56 1.40 - 1.65 2.78 
Mll 1.90 - 2.50 2.26 21 2.03 1.70-2.30 4.60 
MI2 1.70 - 2.60 2.25 21 2.05 1.50 - 2.40 4.66 
MI3 2.30 - 2.80 2.57 04 2.20 2.00 - 2.30 5.68 

Table 3.- Summary of measurements (in mm) of upper and lower teeth of Birbalomys sondaari. 

Length Width Mean 
Sample crown 

Tooth 
Observed range Mean 

size 
Mean Observed range 

area 
(LXW) 

DP4! 1.65 - 2.00 1.78 03 2.23 2.10 -2.40 4.00 

P4I 1.80 - 2.45 2.12 07 2.81 2.50 - 3.10 5.99 

MII 2.05 - 2.60 2.34 15 2.86 2.50 - 3.30 6.72 

M2J 2.25 - 2.95 2.48 18 2.89 2.53 - 3.45 7.22 

M3! 2.20 - 2.85 2.55 06 2.50 2.20 - 2.70 6.40 

DP!4 2.00 - 2.15 2.05 05 1.57 1.42 - 1.70 3.23 
P!4 2.00 - 2.50 2.26 06 2.00 1.60 - 2.50 4.58 

Mll 2.20 - 2.70 2.46 07 2.13 2.00 - 2.30 5.25 

MI2 2.40 - 3.00 2.71 05 2.55 2.40 - 2.90 6.94 

MI3 3.00 - 3.20 3.10 03 2.53 2.50 - 2.60 7.86 

Table 4.- Summary of measurements (in mm) of upper and lower teeth of Birbalomys ibrahimshahi. 
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Length Width Mean 
Sample crown 

Tooth 
Observed range Mean 

size 
Mean Observed range 

area 
(LXW) 

DP41 1.20 - 1.40 1.33 03 1.77 1.60 - 1.90 2.35 

P41 1.26 - 1.55 1.48 08 1.88 1.68 - 2.00 2.79 

MII 1.20 -1.80 1.55 12 1.90 1.40 - 2.20 2.97 

M2I 1.30 - 2.00 1.67 22 1.94 1.30 - 2.30 3.28 

M3/ 1.60 - 1.90 1.84 06 1.98 1.89 - 1.90 3.64 

P/4 1.55 - 1.90 1.75 12 1,41 1.20 - 1.60 2.46 

Mll 1.50 - 2.10 1.79 16 1.53 1.10 - 1.80 2.76 

Ml2 1.90 - 2.05 1.96 06 1.78 1.56 - 2.00 3.50 

Ml3 1.80 - 2.30 2.01 07 1.69 1.50 - 1.83 3.40 

Table 5.- Summary of measurements (in mm) of upper and lower teeth of Basalomys vandemleuleni. 

Length Width Mean 
Sample croM! 

Tooth 
Observed range Mean 

size 
Mean Observed range area 

(LXW) 

DP4I 1.00 - 1.10 1.05 02 1.35 1.20 - 1.50 1.42 

Ml1 1.30 - 1.40 1.35 02 1.45 1.40 - 1.50 1.95 

M2I 1.30 - 1.45 1.38 03 1.47 1.40 - 1.50 2.03 

M31 1.70 -1.70 1.70 02 1.60 1.60 - 1.60 2.72 

DP/4 - 1.10 01 0.80 - 0.88 

P/4 1.20 - 1.50 1.35 02 1.05 0.90 - 1.20 1.44 

Ml2 1.60 - 1.80 1.66 05 1.54 1.50 - 1.70 2.56 

M!3 1.50 - 1.80 1.63 03 ~,48 1.35 - 1.70 2.44 

Table 6.- Summary of measurements (in mm) of upper and lower teeth of Basalomys ijlsti. 
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Length Width Mean 
Sample crown 

Tooth 
ObseIVed range Mean 

size 
Mean Observed range 

area 
(LXW) 

P4! - 1.30 01 1.60 - 2.08 

MlI 1.30 -1.50 1.40 02 1.80 1.70 - 1.90 2.53 

M21 - 1.50 01 1.90 - 2.85 

P!4 1.40 - 1.90 1.70 04 1.47 1.20 - 1.70 2.54 

MI2 1.80 - 1.85 1.82 02 1.85 1.80 - 1.90 3.38 

Ml3 1.65 - 2.00 1.82 03 1.60 1.40 - 1.80 2.93 

Table 7.- Summary of measurements (in mm) of upper and lower teeth of Chapattim),s wi/soni. 

Length Width 
Mean 

Sample crown 
Tooth 

Observed range Mean 
size 

Mean Observed range 
area 

(LXW) 

MlI - 1.85 01 1.85 - 3.42 

M21 1.40 - 1.80 1.65 03 1.72 1.60 - 1.80 2.85 

M3! 1.65 - 1.85 1.75 02 1.68 1.60 - 1.75 2.94 

P!4 1.70-1.85 1.78 03 1.43 1.40 - 1.45 2.56 

MI2 - 1.85 01 1.65 - 3.05 

Ml3 - 2.20 01 1.70 - 3.74 

Table 8.- Summary of measurements (in mm) of upper and lower teeth of Cf. Advenimus bohlini. 

Length Width Mean 
Sample crown 

Tooth 
Observed range Mean 

size 
Mean Observed range 

area 
(LXW) 

P4! 1.60 - 1.90 1.75 02 2.25 1.90 - 2.60 3.99 

MlI - 2.20 01 2.80 - 6.16 

M21 - 2.30 01 2.50 - 5.75 

P!4 2.20 - 2.30 2.25 02 2.00 1.90 - 2.10 4.50 

Table 9.- Summary of measurements (in mm) of upper and lower teeth of Cf. Petrokoslovia sp. indet. 1. 
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Familyl Distnbution 

Superfamilyl Genera Paloocene- Early Middle Late 
Order Eocene Eocene Eocene Eocene 

AJagomyidae Tribosphenomys China · · · 
A/agomys · Mongolia · · 

Orogomyidae Orogomys · MongoHa · · 
Cocomyidae Cocomys · China · · 
CtcnodactyHdac Sharomys · Mongolia · · 
(Sharomyinae) Kharomys · Mongolia · · 

Tsagamys · Mongolia · · 
Ulanomys · Mongolia · · 
Tamquamys · · Kirgiz, China, · 

& Kazakhstan 
Tsin/ingamys · · China · 

Yuomyidae Yuamys · · Mongolia & China 
China 

Petrokoslovia · · Kirgiz, India, Kazakhstan 
Kaukhstan, 
Pakistan & 
Mongolia 

Advenimus · China China, India, · 
& Kazakhstan 

Boromys · · Mongolia · 
Chkhivadzomys · · Kazakhslau · 

Chapattimyidae Birbalomys · · Indo-Pakistan · 
Basa/amys · · Indo-Pakistan · 
Chapattimys · · Indo-Pakistan · 
Gumbatamys · · Indo-Pakistan · 

Ctenodactyloidea 'indel Ml·2/ · Pakistan · · 
'indel. P/4 · Pakistan · · 

Rodentia 'indel. P4! · Pakistan · · 
#indet. P41 · · Pakistan · 

Table 10.- Distribution and the revised familial status of Eocene rodents from central, eastern and southeastern 
Asia. 

* de Bruijn et al. 1982, p. 253, fig. 4 (MI-2/); p. 254, fig. 6 (P/4); p. 252, fig. 3 (P41). 

# Hussain et at. 1978, p. 102; Hartenberger 1982, p. 28. 
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LEGENDS OF PLATES 

PLATE 1· 

Figs. 1-9.- Birbalomys woodi, dentition in occlusal views. 1, LUVP 15005/1a 
holotype, left maxilla with P3/-M3/; 2, 15005/1b paratype, right mandible with P/4-
Ml3; 3, LUVP 15005/1d paratype, right maxilla with Ml/-M3/; 4, VPLIRS 10131, 
isolated RDP4/; 5, 17023, isolated LMl1 (reversed); 6, 17116, isolated RM2/; 7, 17011, 
isolated RM3/; 8, WIMF/A 1159, left mandible with Mll-Ml3; 9, 1158, right mandible 

with Mll-Ml3. (Scale = I mm). 

PLATE 2 

Figs. 1-10.- Birbalomys sondaari (all except 1 & 5 paratypes). 1, WIMF/A 873, 
RDP/4; 2, 1198, *LP/4; 3, 1199, *LMll; 4, VPLIRS 1012, RMl2; 5, WIMF/A 1197, 
RMl3; 6,935, LDP4/; 7, 1182, LP4/; 8,1187, *RMl/; 9, 1188, *RM2/;1O, 951, LM3/. 

Figs. 11-20.- Birbalomys ibrahimshahi (12-19 paratypes). 11, VPLIRS 10196, 
*LDP4/; 12, WIMF/A 1176, *LP4/; 13, LUVP 17125, RMl/; 14, VPLIRS 10164, 
*LM2/; 15, WIMF/A 952, RM3/; 16,912, RDP/4; 17, 1124 *LP/4; 18, 980, RMI1; 
19, 1109, RMI2; 20, 1127 *LMl3. 

Figs. 21-24.- Basalomys vandermeuleni (all paratypes). 21, VPLIRS 101110, 
RP4/; 22, WIMF/A 1168, RMl/; 23, 1169, RM2/; 24, 1170, RM3/. 

All isolated teeth in occlusal views; * = Reversed; Scale=1 mm 

PLATE 3 

Figs. 1-5.- Basalomys vandemleuleni (all paratypes). 1, WIMF/A 1149, LP/4; 2, 
1148, LMll; 3, 1147, LMl2; 4, 1146, LMl3; 5,943, *LDP4/. 

Figs. 6-13.- Basalomys ijlsti (all except fig. 10 paratypes). 6, WIMF/A 1177, 
*LDP4/; 7, 852, RMl/; 8, 1258, RM2/; 9, 954, RM3/; 10, 1255, RDP/4; 11, 1241, 
*LP/4; 12,938, RMI2; 13,901, RMI3. 

Fig. 14.-Basalomys lavocati, WIMF/A 1113, LP/4. 

Figs. 15-20.- Chapattimys wilsoni (18-20 paratypes). 15, WIMF/A 1191, RP4/; 
16,1156, RMl/; 17,1157, RM2/; 18,911, LP/4; 19, 1180, LMl2; 20,1277, *RMI3. 

Fig. 21.- C. debruijni, paratype, WIMF/A 1126, LMl3. 

Fig. 22.- Gumbatomys asifi, WIMF/A 1233, LMl3. 

Figs. 23-28.- Cf. Advenimus bohlini. 23, WIMF/A 1141, RMl/; 24, 1142, RM2/; 
25,1143, RM3/; 26,854, LP/4; 27,947, LMl2; 28, 887, *RMl3. 
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Figs. 29-32.- Petrokoslovia sp. indet. 1. 29, WIMF/A 883, *RP4/; 30, 1235, 
LMll; 31, 1210, LM2/; 32,1218, LP/4. 

Figs. 33-35.- Petrokoslovia sp. indet. 2. 33, VPLIRS 10199, LP/4; 34, 101109, 
LP4/; 35, 10133, LM2/. 

Figs. 36.- Rodentia indet., VPLIRS 10173, LP4/. 

All isolated teeth in occlusal views, * = Reversed; scale = 1 mm. 
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