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& IRID AND GERBILL ID RODENTS FROM THE MIDDL E
M IOCENE QUANTOUGOU FAUNA OF LANZHOU, GANSU

QIU ZhuDing
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Abgtract The present paper describes one gpecies of dormouse Microdyromys wuae Qiu, 1996 and
two new ediesof gerbils Mellalomys gansus 9. nov. and Myccricetodon plebius §p. nov. oollected
from the upper Xianshuihe Formation at Quantougou, Gausu, followed by a discusson of the
Quantougou Fauna biochronology , biogeography and paeoeoology. Cerbilsin thisfauna represent the
earliest record of the family Cerbillidae in China. Faund oorreation indicates that the Quantougou
Fauna resembles the midde Miocene Tunggur Fauna of Nei Mongol ( Inner Mongolia) both
chronologicaly and ecologicdly. The occurrence of gerbils at Quantougou suggests that the
Quantougou Fauna was adapted to a more xeric open habitat than the Tunggur Fauna.

Key words Lanzhou, Gansu, Xianshuihe Formation, Middle Miocene, Qiridae,
Cerbillidae

1 Introduction

Quantougou , about 2km northeast to the village Xianshuihe (Hsenshuiho) , Yongdeng
County , Gansu is an important middle Miocene mammalian locality in northwestern China.
Four species of smal mammals and three gecies of larger mammals have long snce been
described from thislocality (Young, 1927 ; Schaub, 1930, 1934 ; Pearson, 1928 ; Hopwood ,
1935). In 1991, a team made up of the Provincid Museum of Gansu, the Ingitute of
Cultura Relics and Archaeology of Gansu, and the IV PP conducted a screerrwashing at the
classc locality to determine the evolutionary history of small mammalsin the Qinghai- Xizang
(Tibet) Pateau and explore the reationship between the evolution of mammas and
orogeness of the plateau. Nearly 1 000 identifiable gpecimens of micromammals were
collected from about 150kg of sediments of the upper Xianshuihe Formation, including
maxillary and mandiblar fragments, representing 11 genera and seven families of small
mammals The description of the Erinaceidae, Zgpodidae, Dipodidae, Cricetidae and
Ochotonidae has been previoudy published by Qiu (2000;2001). This paper discusses the
Qiridee and Cerbillidae, and their implications towards the Quantougou Fauna
biochronology , bhiogeography and paeoecology.

2 Systematics

diridae Thomas, 1897
Microdyromys De Bruiju, 1966

Microdyromys wuae Qiu, 1996
(A.1,1 2

Material Two P4 (0.70 x0.90mm) , 1m2(1.00 x1.10mm) ; V 12589.1 3.

Dexcription The occlusal surface of the teeth is concave.

The P4 has along and continuous protoloph and metaloph , which are paralld and join
the endoloph. The anteroloph is low , short and isolated from the paracone labially , and
connected with the endoloph lingualy. The posteroloph is thin, but long, and joins the
endoloph. The centroloph isisolated and longer than half the width of the tooth. Three roots
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are present.

The m2 is wider anteriorly and double-rooted. The metalophid is strong, posteriorly
curved and weak near the metaconid. The meslophid is long and connected with the
entooconid. The centrolophid exceeds half the width of the tooth in length. The anterolophid
isthin and connected with the protoconid and metaconid. The posterolophid is distinct and
connected with the hypoconid and entoconid. Digtinct anterior and posterior extra ridges are
present. Additionally, there is a weak extra ridge between the metadophid and the
centrolophid.

Remarks The gecimens can be asigned to Microdyromys on the bads of concave
occlusa surface of the teeth, the complex occdusd structure with short extra ridges, parale
protoloph and metadoph joining the endoloph on the P4, length being nearly equivalent to
width on the m2 and lacking endolophid. Two eciesof Microdyromys are known from the
Miocene depostsof China, M. wuaefrom Tunggur , Ne Mongol and M. orientalis from
Xiacaowan, Jiangsu. The Quantougou ecies is identified by sze and morphology as M.
wuae, but differs by the absence of a clear extra ridge between the meslophid and
centrolophid on the m2 (Qiu, 1996) , andisdistinct from M. orientalisin having a smaller
P4 and more smple occlusa pattern (Wu, 1986) .

Gerbillidae Alston, 1876
Mellalomys Jaeger , 1977

Mellalomys gansus sp. nov.
(A.1,3 8)

Etymology In commemoration of the province Gansu.

Holotype A right maxillary fragment with M1; V 12595 (1.75 x1.10mm).

Paratypes Eght maxillary fragments including 4 M1, 5 M2, 1 M3; 3 mandible
fragmentsincuding 2 m1, 1 m2, 2 m3; 26 iolated teeth (2 M1, 8 M2,3 M3,8 m1, 3
m2,2m3) ; V 12596.1 37.

Measurements (Table 1)

Table 1 Dantal measurements of Mellalomys gansus (mm)
Length Width

Tooth N Mean Range Mean Range
M1 7 1.70 1.65 1.75 1.12 1.05 1.15
M2 12 1.18 1.15 1.25 1.03 0.95 1.10
M3 5 0.75 0.70 0.80 0.75 0.75 0.75
ml 10 1.46 1.30 1.65 0.96 0.95 1.05
m2 4 1.13 1.10 1.20 1.04 1.00 1.10
m3 4 0.96 0.85 1.00 0.83 0.80 0.85

Diagnosis Cugs more prominent relative to lophs, but the anterior arms of the
protocone and hypocone on the upper molars rather thick. M1 with bifid anterocone divided
by a shalow vertica groove, closely located principle cugps, short protoloph and metaloph ,
weak posteroloph and cingula, and posteroectosnus amost absent; M1 and M2 without
mesloph and a clear paracone gur , straight or dightly curved longitudinal crest present ; ml
usualy with a thick lingual branch of anterolophid, but without a cugp-like lingua
anterolophid; undeveloped hypoconulid on m1 or m2; m2 and m3 with sngle anterior root.

Dexription  The main cugs, egecialy on the lower molars, are arranged in row with
the lingua cugps placed anteriorly to the labia ones; the cugps are more prominent than the
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lophs; on the upper molarsthe anterior armsof the protocone and hypocone are stronger than
their posterior ones, on the lower molars the anterior arms of the protoconid and hypoconid
are weaker than their posterior ones; a mesloph and a meslophid is absent on dl the
molars; the upper molars are three-rooted and the lower molars are two-rooted.

M1: The anterocone islarge, with larger labial and smaler lingual lobes separated by a
shallow vertica groove that disgppears before reaching the base of the crown; a weak anterior
stylar shelf on the anterior face of the anterocone is present on 3 secimens. The
anterolophuleis lower and poorly developed, but joins the anterior arm of protocone to the
lingua lobe of the anterocone. There is no distinct paracone-pur, but a swollen posterior
wall of the paracone is present on ome gecimens. The transverse protoloph is short and
joins the posterior arm of protocone. The longitudina crest is short, straight, or dightly
curved. The metaloph is short , posteriorly directed, and connected to the posterior arm of
the hypocone. The posteroloph is weak and fails to reach the labia edge of the tooth. The
posteroectosnusis extremey narrow. The snusistransverse. A cugr-like or weak cingulum
ispresent on LmMe Peci mens.

M2: The occlusal outline is subtriangular , with rounded corners and a distinct narrow
posterior portion. The anteroloph is weakly developed and lucks a lingual branch on two
gecimens. The anteriorly-directed protoloph is short and joins the posterolabia part of the
protocone. The longitudina crest is low, short, and straight. The posteriorly-directed
metaloph is connected to either the posteroloph or the hypocone. The posteroloph is weak
and contacts the posterior wall of metacone. A clear postero ectosnusisabsent. The dnusis
transverse.

M3: The lingua branch of the anteroloph is nearly absent ; the protoloph is directed
anteriorly and joins the anteroloph ; the longitudinal crest is very short and located lingually ;
and the metacone isfused with the hypocone.

ml: The anteroconid is dnglecugped and acute with the labiad and lingua arms
descending to the base of the protoconid and metaconid. The lingua arm may be ether
swollen or cugr-like. The anterolophulid is present as a low connection in two gecimens,
discontinuouson one and absent on the remaining gpecimens. A very weak metaophid is
present on about half of the gpecimens, usualy joining the anterior arm of the protoconid.
The longitudina crest isweak , low , and discontinuouson 4 out of 10 teeth. The hypolophid
is indiginct, such that the entoconid is placed closer to the longitudina crest. The
posterolophid is pronounced and extends to the lingual margin of the tooth. The snusd is
wide and anteriorly-directed with a narrow labial cingulum.

m2: A labid branch of the anterolophid is present. The metaophid is short and joins
the anterolophid. The longitudina crest is low, short, and straight. The hypolophid is
indigtinct and the posterolophidisstrong, bearing a hypoconulid on 3 pecimens. The snusd
is anteriorly-directed.

m3: The protoconid is more prominent than the metaconid. The longitudina crest is
low and connected the protoconid with the hypoconid. The entoconid is reduced completely
and melded with the hypoconid and the posterolophid to form a strong crest that joins the
base of the metaconid.

Comparisonsand discussion  Except for the anterior root being sngle on the m1 and
m2 , the gecimens described corregpond in structure to the diagnossof Mellalomys as given
by Jaeger (19773) : the third molars are not strongly reduced; the anterocone of M1 is not
strongly divided; a longitudina crest is normaly developed; and a cugr-like or swollen
lingual branch of anterolophid is present on the ml. The genus Mellalomys is new for the
fosdl record in China.

Two geciesof Mellalomys are documented in the Miocene—M . atlasi from northern
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Africaand M. lavocati from Pakistan (Lavocat , 1961 ; Jaeger , 1977a; Lindsay , 1988;
Wessls, 1996) . The new gpecies M. gansus differsfrom M. atlasi inits M1 having a
narrow posteroectosnus, upper molars lacking a clear paracone-gpur , ml without a lingua
accesory cup near the anteroconid and without a pronounced hypoconulid, and m2 and m3
with a 9ngle anterior root. M. gansus can be distinguished from M. lavocati by its less
bifid anterocone on M1, relatively curved longitudind crest , narrower posteroectorsnus on
M1 and M2, and by its weaker cingula. In the development of cingula, paracone ur , extra
cuyps, and hypooonulid, the Quantougou taxon exhibits features close to that of M.
lavocati , but more primitive than that of M. atlasi.

Myocricetodon Lavocat , 1952

Myocricetodon plebius sp. nov.
(A. 1,9 12

Etymology Plebius (Latin) = ordinary, for the ordinary morphology of the new
ecies.

Holotype A left M1; V 12597 (1.60 x 1.00mm) .

Paratypes 1 M2,1ml,1m3;V 12598.1 3.

Measurements (length x width) M2:1.20x1.00mm; ml: 1.50x0.90mm; m3:
0.80 x 0. 75mm.

Diagnosis M1 with a sngle-cugped anterocone, relatively stronger anterior arms of
protocone and hypocone, without posteroectosnus, entostyle or distinct cingulum; ml with
dngle-cugped anteroconid and individualized hypoconulid , without ectostylid and longitudinal
crest , but an anterolingual-posterolabia valley lies between the paired cugps.

Description  The cugps are prominent compared to the low and weak crests.

M1: The anterocone is Sngle-cuped with a lingua ridge descending from the antero-
loph, and alabid branch of the anteroloph is absent. The anterolophule islow , short , and
connects the anterior arm of the protocone with the anterocone. The transverse, short
protoloph joins the posterior arm of the protocone. The short and posteriorly directed
metaloph is connected to the posterior arm of the hypocone. The short longitudina crest is
robust and nearly semicircular. A meloph, posteroloph, and cingulum are absent. The
snusistransverse. The tooth is three rooted.

M2: The occlusal outline is long and narrow. The labia branch of the anteroloph is
diginct , but the lingual one is absent. The anteriorly-directed protoloph joins the anterior
arm of the protocone. The longitudina crest is short and straight , connecting the posterior
arm of protocone with the anterior arm of the hypocone. A mesloph is absent. The
transverse metoloph joins the hypocone. The posteroloph is undeveloped. A cingulum is
absent.

ml: The main cugps are arranged in rows and the internal cugs placed closly to the
external ones. The anteroconid is dngle-cugped, high, and sharp, with a low, narrow
anterclophid, the lingua branch of which is dightly swollen and the labial branch is
connected to the base of the protoconid. The anterolophulid, metaophid, hypolophid and
the arms of the main labid cugs are undeveloped. A longitudina crest is absent and an
anterolingua-posterolabia valey separates the protoconid and metaconid from the hypooconid
and entoconid. The hypoconulid is prominent. The snusd is directed obliquely anteriorly.
The tooth is two-rooted.

m3: The protoconid is smaler than the metaconid. The longitudina crest is straight ,
low , and joins the protoconid to the hypoconid. The entoconid is crest-like and connects the
metaconid with the hypoconid.

Comparison and discussion  The described teeth are characterized by the absence of a
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mesoloph and meslophid , smple anteroconeon the M1, strong reduction of the longitudina
crest , arrangement of cugsin rows, and the presence of a diginct hypooonulid on the m1l.
Thesefeatures digtinguish the teeth from the smal cricetids in the same fauna, as wdl as
Mellalomys gansus , but corregpond well with the diagnossof Myocricetodon.

Myocricetodon is quite diverse, with more than 10 gecies recognized in western
Europe, northern and eastern Africa, in addition to western and southern Asa (L avocat ,
1952, 1961 ; Jaeger, 1977a, b; Wessls et a. , 1987; Wesxs, 1996; Lindsay, 1988;
Tong and Jaeger , 1993) . The new species M. plebius can be readily distinguished from M.
seboui , M. ouaichi and M. eskihisarensis by itslack of an entostyle on the M1 and M2;
from M. sivalensisinits Smpler M1 anterocone and absence of a longitudinal crest on the
ml; and from M. cherifiensis in the absence of cingulum and” new” longitudina crests.
M. trerki isalarger gpecies with a complicated anteroconid and a pronounced ectostylid on
the ml. M. plebius moreor lessresembles M. parvus, M. irhoudi and M. ouedi in sze
and arrangement of cugs; distinctions from these taxa include the absence of a* new”
longitudina crest connecting paracone with hypocone on the M1, and the s mple anteroconid
and anterolophid on the m1. M. ternanensis is dmilar to the new taxon in having an
anterolingual-posterolabial valley sparating the anterior pair of main cugpsfrom the posterior
one, but it is smaler with a disctinct connection between anteroconid and protoconid.

Joecies of Myocricetodon agppear to be greatly differentiated. Myocricetodon plebius
sems to share characters with M. irhoudi, M. ouedi and M. ternanensis in the Smple
anterocone on the M1, very reduced normal” longitudind crest , arrangement of cusps, and
the absence of an entostyle on the upper molars. The* normd” longitudinal crests are less
reduced and the accesory cugpsof the ml anteroconid are less developed on M. plebius than
on M. irhoudi and M. ouedi, here interpreted as being primitive features for the new
gecies. The ml, which is the only pecimen of M. ternanensis, is comparable to that of
M. plebius. A minor distinction is the absence of an anterolophulidon M. plebius, which
may imply a derived condition for the Chinese taxon.

An indeterminate Pecies of Myocricetodon is reported but undescribed , from the later
Miocene Bahe Formation in Shaaxi , China (Zhang et al. , 1999) .

3 Conclusons

Material of glirid rodentsis rather scarein this collection, but represents another record
of the genus Miocrodyromys in China snce its discovery at Shong, Jiangsu, and Tunggur ,
Nel Mongol (Wu, 1986; Qiu, 1996) .

Extant gerhillid rodents are adapted to a xeric steppic or desert environment and widedy
distributed in the Mongolia- Xinjiang Plateau and Qinghai- Xizang (Tibet) Plateau in China.
Fossl records of these anima s are documented in dgpodtsfrom the later Miocene henceforth
in the Palearctic of this country. The two genera of myocricetodontines from Quantougou,
Mellalomys and Myocricetodon , represent the earliest record of the family Gerhbillidae in
China.

In addition to the Qiridae and Gerhillidae described here, Erinaceidae, Zgpodidae, Di-
podidae, Cricetidae and Ochotonidae, including atogether 11 genera and 12 gecies, are now
known from the Quantougou fauna (Table 2) . The collection made in 1991 has added more
materia and expanded the taxa in the Quantougou Fauna. Nevertheless, unless the fauna
represents a ecia biotope, the taxonomic list is not cond dered complete, because some taxa
commonly known in the Neogene of North China, such as Talpidae and Soricidae among the
Insectivora, and Sciuridae within the Rodentia, are ill not recorded in the fauna. Thisis
probably due to a tagphonomic biasor the small amount of sedimentsprocessed from thisloca

lity.
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The Quantougou fauna shows close dfinities to the Tunggur Fauna, a middie Miocene
local faunain Nei Mengol. It shares 9x of the seven familiesand most of the genera with the
Tunggur. Table 2 lists the occurrence of the taxa from Quantougou in Tunggur. The main
diff erences between the two faunas are the absence of gerbillidsfrom Tunggur and the addi-
tional presence of two geciesof cricetidsat Quantougou. The strong S milarities between the
Quantougou and Tunggur faunas implies that the age of the Quantougou fauna is very close
to that of the Tunggur Fauna, which was defines the Chinese Tunggurian land mammal age,
congdered middle Miocene or MN8 equivalent (Li et al. 1984 ; Qiu and Qiu, 1990) .

Table2 Lig of the Quantougou Micromammalian fauna and taxa occurrence in_Tunggur Fauna

Taxa in Quantougou F. Occurrence in Tunggur F.
Erinaceidae Micechinus ? gobiensis *
Qiridee Microdyromys wuae *
Zgpodidae Heterosmi nthus orientalis *
Dipodidae Protal actaga grabaui *
P. major *
Cricetidae Plesiodipus lesi *
Megacricetodon sinensis *

Ganocricetodon cheni

Paracricetul us schaubi
Gerhillidae Mellalomys gansus

Myocricetodon plebius
Ochotoni dae Ochotonidae indet . *

Moreover , differences in the rodent compostion and comparisons of taxa between the
two faunas indicate a time gap and habitat distinction between the two faunas. Comparions
of Heterssminthus and Megacricetodon demonstrate that H. orientalis and M. sinensis
from Quantougou are more derived than those from Tunggur (shorter mesolophs on the
upper molars and on average longer ectomesolophid on the lower molarsin H. orientalis,
and more reduced mesoloph and mesolophidin M. sinensis). However , characters exhibited
in the Microdyromys wuae and Protalactaga major of Quantougou sem to be more
primitive than those of Tunggur (the former hasfewer extra crests and the latter is smaller
and has more bunodont cugps) . Thus, the precise biochronology of the two faunas remains
equivocal .

It isinterpreted that the Quantougou and Tunggur faunas reflect a temperate xeric or
subxeric forest-grasdand mosaic, Smilar to the present-day Palearctic Region with the joint
occurrence of Erinaceidae, Qiridae, Zgpodidae, Dipodidae, Cricetidae and Ochotonidae.
However , the gopearance of gerbilsin the Quantougou fauna and the difference in cricetid
compostion between the two faunas evidently indicate the two faunas distinct habitats. Small
mammals in disribution differentiation in North China existed during the middie Miocene
and the Quantougou Fauna reflects a generally more xeric open environment than the
Tunggur Fauna.

Among the 10 genera of small mammas in the Quantougou Fauna, four
( Heterosminthus, Plesiodipus, Ganocricetodon and Paracricetulus) are endemic forms
corfined to East and/or Centrd Asda, but the others occur in Europe ( Micechinus ?,
Microdyromys, Megacricetodon and Myocricetodon ) or Africa ( Protalactaga,
Microdyromys, Megacricetodon, Mellalomys and Myocricetodon) , or West Asa
(Mioechinus ?, Protalactaga and Myocricetodon) and South Asa ( Megacricetodon,
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Mellalomys and Myacricetodon). The close taxonomic relationships of the Quantougou
Fauna with Europe and Africa indicate that digpersa or immigration of small mammals
occurred throughout the Afro- Eurasan landmasses during the middie Miocene. However , a
definitive concluson of zoogeographic relationships and phylogenetic éfinities requiresfurther
comparion and study of the gpeciesof smal mammalsfrom these regions.
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( Explanations of Plate )

1 2. Microdyromys wuae Qiu, 1996
1. P4(V 12589.1) ; 2. m2(V 12589.3, |nverse)
3 8. Mellalomys gansus 9. nov.

3. M1, Holotype (V 12595, inverse) ; 4. M2 (V 12596. 14, inverse) ; 5. M3(V 12596. 4, inverse) ; 6. m1(V
12596.26) ; 7. m2(V 12596.34) ; 8. m3(V 12596. 11)
9 12. Myocricetodon plebius $. nov.
9. Ml Holotype (V 12597) ; 10. M2 (V 12598.1, inverse) ; 11. m1(V 12598.2, inverse) ; 12. m3(V 12598. 3)
: 28  (All ocdusd view, x28)






