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Abstract. Miocene deposits in four areas of Pakistan (the Potwar Plateau, Trans-Indus
area, Sulaiman foothills, and Baluchistan) have produced a rich and diverse record of
cricetid rodents that spans an interval of about 12.5 Ma (20 to 7.5 Ma). This interval
apparently spans the "cricetid vacuums" of Europe (about 18-20 Ma) and North America
(about 17-19 Ma); the Pakistan record fills a critical gap in the history of Palearctic
cricetid rodents and enriches our understanding of their evolution. A new species of
Eumyarioninae cricetid, Eumyarion kowalskii, n. sp., is described from the Sulaiman
foothills of Pakistan. E. kowalskii probably gave rise to Prokanisamys and the rest of the
Rhizomyidae. In addition to Eumyarion, the Eucricetodontinae cricetids are represented
in Pakistan by two species of Primus; the Democricetodontinae are represented by three
species of Spanocricetodon and eight species of Democricetodon. The Megacricetodon-
tinae are represented in Pakistan by four species of Megacricetodon and two species of
Punjabemys. The Myocricetodontinae are represented in Pakistan by two species of
Myocricetodon and three species of Dakkamyoides. The Dendromurinae are represented
by one species of Potwarmus, one species of Paradakkamys and two species of Dakka-
mys. The Miocene record of these six informal taxonomic groups of cricetid rodents in
Pakistan represents an important chapter in the history of muroid rodents.

Key words: Miocene, cricetid, Pakistan.

Everett H. LINDSAY, Department of Geosciences, University of Arizona, Tucson, Arizo-
na, 85721 U.S.A.

I. INTRODUCTION

Neogene sediments in Pakistan have produced a diverse and robust record of muroid rodents,
including cricetids, rhizomyids, and murids. This record was reviewed, along with the less robust
record of ctenodactyloid, sciurid, gerbillid, and glirid rodents, by JACOBS et al. (1989). Subsequent
to that review, additional rodents from the Zinda Pir Dome in the Sulaiman foothills of central
Pakistan were reported by DOWNING et al. (1993). Sediments in the Zinda Pir Dome overlap and
bridge the Siwalik sedimentary sequence of the Potwar Plateau, and the early Miocene sequence
in the Bugti Hills of Baluchistan (FRIEDMAN et al. 1992). These sediments also aid in the correlation
of fossils from the Murree Formation in the Trans-Indus area and the Manchar Formation in eastern
Baluchistan. Baluchimyine rodents similar to those reported from the Bugti area by FLYNN et al.
(1986) were reported from locality Z108 in the Chitarwata Formation of the Zinda Pir Dome by
FLYNN & CHEEMA (1994). Higher in the Chitarwata Formation, locality Z113 has yielded the
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cricetid genera Eumyarion THALER, 1966 and Primus DE BRUIN et al., 1981, neither of which is
known from Siwalik deposits. The overlying Vihowa Formation in the Zinda Pir Dome has yielded
cricetid rodents similar to those from the Kamlial Formation in the Potwar Plateau (Fig. 1).

In this contribution the Eumyarion material from the Zinda Pir Dome is described, and a brief
summary of the cricetid rodent record in Pakistan, as presently interpreted, is presented.

Specimens described below are the property of the Government of Pakistan, assigned to the
Pakistan Museum of Natural History (PMNH). Terminology for cricetid teeth follows LINDSAY
(1988).
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Fig. 1. Localities in Pakistan yielding Miocene cricetid rodents.
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II. SYSTEMATIC PALEONTOLOGY

Cricetidac ROCHEBRUNE, 1883
Eumyarioninae UNAY, 1989
Eumyarion kowalskii new species
(Fig. 2)

T y p e. PMNH Z113/679, right M1/ from locality Z113 in the Chitarwata Formation, Zinda
Pir Dome, Pakistan.

Diagn osis.Arelatively large and robust member of the Eumyarioninae with propo-
rtionally wider and shorter cheek teeth (especially in lower molars) than most other species of
Eumyarion. Accessory lophs (e. g., paraloph, posteriorspur of paracone, entoloph, and freely
terminating posterior arm of hypoconid) are absent in E. kowalskii, in contrast to most other species
of Eumyarion. M1/ with weakly bicuspid anterocone joining paracone labially by narrow antero-
loph and protocone lingually by long anterior arm of protocone; M3/ with metacone indistinct or
absent and central mure continuous, formed by union of protocone, protoloph, mesoloph, metaloph
and hypocone; M/1 with relatively small anteroconid, joining metaconid on lingual margin and
long anterior arm of protoconid labial to midline; metalophid prominent, joining protoconid
centrally or posteriorly; posterior arm of protoconid directed posteriorly as mure; posterior arm of
hypoconid never terminating freely; M/3 with entoconid minute or indistinct, with prominent
hypolophid and posterior cingulum that continue anterior to the metaconid on the lingual side of
tooth as a lingual cingulum.

Differential diagnosis. Eumyarionkowalskii, new species, is larger
and more robust than most other known species of Eumyarion (e. g., E. microps DE BRUIN &
SARAC, 1991, E. intercentralis DE BRUIIN & SARAC, 1991, E. leemani HARTENBERGER, 1966,
E. medium LARTET, 1851, E. bifidus FAHLBUSCH, 1964, E. weinfurteri SCHAUB &ZAPFE, 1953,
and E. carbonicus DE BRUIN & SARAC, 1991); it is closest in size and inflation of cusps to
E. montanus DE BRUIUN & SARAC, 1991, the largest previously known species of this genus.
E. kowalskii is similar to E. montanus in having reduced or lost the posterior spur of the paracone
in the upper molars, and the mesoloph (and mesolophid) are usually short. E. kowalskii differs from
E. montanus in having a more distinctly bicuspid (and possibly less inflated and narrower)
anterocone, plus absence of paraloph (=anterior arm of protocone fide DE BRUIIN & SARAC 1991)
on M1/; the protoloph of M/2 always joins the posterior arm of the protocone; metalophid I is never
present on M/1; ectolophid absent on M/2.

Ety molo gy Named forProfessor Kazimierz KOWALSKI, in recognition of his nume-
rous contributions to our knowledge of small mammal evolution and biogeography.
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Fig. 2. Eumyarionkowalskii, new species. a,Z113/680, leftM1/; b, Z113/697, left M2/, ¢, Z113/713 (reversed),
right M3/; d, Z113/712, right M3/; e, Z113/698, right M2/; f, Z113/679 (type), right M1/; g, Z113/737, left
M/1;h,Z113/736 (reversed), right M/2;1,Z113/721, 1eft M/3;j,Z2113/726 (reversed), left M/3; k, Z113/729,
right M/2; 1, Z113/739, right M/1. Bar length equals 1 mm.

Hy podig m Locality Z113, type plus 16 M1/, 16 M2/, 6 M3/, 8 M/1, 8 M/2, 6 M/3;
locality Z135, 1 M3/, 1 M/2.

A ge and distributio n EarlyMiocene;Chitarwata Fm. (upper member),
Zinda Pir Dome, Pakistan.

Descriptio n Medium sized cricetid rodent with cheek teeth having moderate
height of crown and slightly inflated cusps; unilateral hypsodonty not developed.

M1/ - occlusal outline oval, longer than wide, with anterocone occupying labial 2/3 of anterior
width, joining paracone labially by short anteroloph, joining protocone lingual to midline by long
anterior arm of protocone; anterocone weakly bifurcated (in early to moderate wear), lacking an
anterior groove or anterobasal cingulum; protocone and hypocone subequal, with long anterior
arms directed obliquely toward the anterior midline, forming the mure; posterior arms of protocone
and hypocone short, joining the protoloph and posterior cingulum, respectively; paracone with
prominent, relatively long and straight protoloph that joins posterior mure and posterior arm of
protocone; metacone with relatively short and curved metaloph that joins the posterior cingulum
labial to the midline; posteriorly-directed spur of paracone indistinct or absent; mesoloph short (15
specimens) or long (one specimen); enterostyle absent (10 specimens) or minute (three specimens);
lingual anterior cingulum absent; labial and lingual cingula absent (11 specimens) or very short
(five specimens); posterior cingulum short and straight, joining posterior base of metacone; lingual
sinus narrow and steep-walled, weakly flexed anteriorly near midline; lingual root wide, thinning
in middle (five of eight specimens), becoming bifurcated (one specimen).

M2/ — occlusal outline subrectangular with rounded corners, longer than wide; labial cusps
placed opposite center of lingual cusps; anterior arm of protocone relatively short, joining anterior
cingulum lingual to midline; posterior arm of protocone very short, joining protoloph and posterior
mure near midline; anterior arm of hypocone prominent, relatively long, directed obliquely toward
midline and continuing anteriorly on midline as posterior mure; posterior arm of hypocone directed
transversely and continuing as curved posterior cingulum; protoloph long and relatively straight,
joining posterior arm of protocone and mure near midline; metaloph relatively long and straight,
weakly joining hypocone (seven specimens) or short, curved, and joining posterior cingulum (six
specimens); posterior spur of paracone indistinct or absent; mesoloph short (nine specimens) or of



