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Abgract Thispaper describes three new peciesdf Gerbillidae in two genera- Myocricetodon | antianen-
sis . mov. , M. liui 9. mov. , and Abudhabia baheensis . nov. from the late Miocene Bahe Forma
tion & Lantian, Shaanxi Povince. M. lantianensis and M. liui show relative amilarity to M. plebius
from the midde Miocene of Quantougou, Gansu and M. sivalensis from the midde Miocene Swadiks,
Pakigan in dentd pattern, and were closdy dlied to the two Adan midde Miocene gerbils, respectively.
Abudhabia baheensis is thefirg record of the sutfamily Taterillinae in China, and is consdered to be the
nog primitive ecies o the genus o far known. The Lantian gerbils represent the eagern extenson o
digribution of the two genera. Their presence ot only indicates the close biogeographic dfinitiesof Eagt
Adawith North Africa and Suthwes Europe during the late Miocene, but a9 suggeds the exigence of
an open and xeric regon between eagern Ada and rorthwestern Africa, where interchange of smal mam
mals, via the Arabian Peninsua took place.

Key words Lantian, Shaanxi , late Miocene , Bahe Formation, Gerhillidae
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1 Introduction

Gerhils are suggested to descend from a line of Myocricetodontinae in the early Miocene (Jae-
ger, 1977; AHynn et d. , 1985). Smilar to jerboas, they are adapted to a xeric environment and
the extant sand rats are digributed mainly in semi-desert or desert regons of Africa, the Arabian
Peninsula and Ada. Extant gerbilsin China, with three genera ( Meriones , Brachiones , and Rhonr
bomys) and seven species, occur in the Mongpliar Xinjiang Aateau and the adjacent arid areas south
o the plateau (Wang, 2003) . There are differences of opinion in regard to the phylogenetic classfi-
cation of gerbilswithin muroids. Before higher-level sysematics is sttled , the authors follow nogt
paeontolog &s in conddering gerbils as a famly-levd taxon and in recognizing three sulfamilies in
the Gerbillidee (Jaeger , 1977; Tong, 1989, Chdline et d. , 1977; Wesds, 1999) , i. e. the
Myocricetodontinae Lavocat , 1961 , the Taterillinae Chaine et a. , 1977, and the Gerhillinae Al-
don, 1876.

Only afew fossl genera and peciesdof Gerbillidae , with a handful of gpecimens are known in
China, and the olded record is Mdlalomys gansus and Myocricetodon plebius from the middle Mio-
cene of Quantougou, Gansu (Qiu, 2001) . Other taxafrom the Neogene deposts are Pseudomeriones
abbreviatus from the late Miocene or Hiocene of Qingyang, Wayeopu , and Lingtal in Gansu, Yushe
in Shanxi , Huade and Qagan Nur ( Godege) in Nei Mongpl (Teilhard, 1926; Young, 1927;
Shaub, 1934; Li, 1981; Fahlbusch et d. , 1983; Zheng and Zhang, 2000; Qiu and Sorch,
2000; Li et d. , 2003) , and Pseudomeriones complicidens from the Hiocene of Ningkdan, Gansu
(Zhang, 1999) . All these documented taxa, representing two sutfanilies, Myocricetodontinae and
Gerbillinae , are known only in the northern/rorthwestern parts o China.

This paper dedswith two genera of gerbillids, of which Abudhabia represents evidently Tate-
rillinae , a sutfamily firg known from the Neogene of China. The materiad was oollected from Larr
tian, Shaanxi Province by the team members of a joint project supported by the Chinese Academy of
Siences and the Hnnish Academy of Stiences during the field season of 1997 2000 by means of
<creenrwashing. Asociated with the gerbil s are 10 formsof small mamma s and ome large mammal' s
from 6 locdities of the Bahe Formation (Qiu et a. , 2004) . The authors (Qiu et d. , 2004) pre-
sented a detailed description of the genus Progonomys from these localities , which arguesfor an ear-
ly late Miocene age for the lower portions of the Bahe Formetion , corregponding to early Baodean of
Chinese Land Mammd Age or correlated with late Valesan or MN10 of Europe. For the geologica
background of these locdities, the reader is referred to the paper by Zhang and others (2002) , and
the paper by Kaakinen and Lunkka (2003) .

2 Sydemdics

Ger billidae Alson, 1876
Myocr icetodontinae Lavocat , 1961
Myaocricetodon Lavocat , 1952

Myocricetodon lantianensis sp. nov.
(Fg. 1,1 3

2002 Myoccricgtodon d. M. trerki Zhang et d. , p. 170, table 1 [part]
2003 Myccrictodon . M. trerki Quet d. , p.446, table 1 [part]
Etymology Named dter the Lantian area, from where the new goecies was oollected.
Holotype A right M1(1.65x1.10 mm) ; V 14034.
Type locality Loc. 12, Lantian Gounty , Shaanxi Province (China) .
Sratum typicum Bahe Formetion, early Baodean , early late Miocene.
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Paratypes Loc. 12: 4 iolated teeth (1 M1, 1.65x1.05; 1 M2, 1.30%x0.90; 2 ml,
1.50x0.95mm) ,V 14035.1 4. Loc. 19: apogerior part of M2, V 14035.5. Loc. 6: an arr
terior portion of ml, V 14035. 6.

Diagnosis A srdl gecieswith broad snge cuged anterooone and dightly reduced longitu-
dinal crex on M1; nolars dmilar to M. plebius, but M1 with narrow pogerior portion and wide arr
terooone, M1 and M2 with cugs-pair arrangement nearly in rows and nore reduced longitudina
crest , ml with reduced lingual branches of anterolophid and hypoconulid.

Description  M1: Theocclusa outline is éliptica , with a relatively narrow pogerior portion.
The anterocone is Snge-cugped and broad. The lingua and labia main cups are dightly dternately
arranged , with the anterior limit of the paracone being amps oppodte the pogerior limit of the pro-
tooone , and the anterior limit of the metacone anpg opposte the midine of the hypooone. The hy
pocone and the metacone are fused conpletely. The anterolophule is thick and connects the anterior
arm of the protocone with the anterocone. The short and developed protoloph joins the pogterior arm
o the protocone , and delimits a deep anterior furrow between the protocone and paracone. The lorr
gtudina cres is robug, joined to the connection of protocone and paracone. Three roots are
present.

M2: The occlusa outline is long and narrow. The anterocone is reduced to a robug labia
branch of the anteroloph. The cugp-pairs of the protocone and paracone , and of the hypocone and
metacone form anterolingual ly-pogerolabially directed ridges a a noderately worn sage. The ante
rolophule is dort and weak , connecting the anterior arm of the protocone with the anteroloph. The
longtudind creg is reduced and interrupted , and shows a tendency to join the paracone from the
anterior arm of the hypocone. Three roots are present.

ml: The three mls are dl eroded or damaged. The high and sngecuged anterooonid is
placed near the metaconid and has a grong labia branch of anterolophid , connecting to the base of
the protooonid. The main cugs are nore or less arranged dternately. The anterolophulid , metao-
phid and hypolophid are undeveloped. The longitudina cres islow and short , connecting the proto-
oonid to the hypoconid. The entoconid joins directly the longitudind crest. The pogerolophid is
prominent and connected to the base of the entooonid. The sSnudd is directed obliquely anteriorly.
The tooth is two-rooted.

Comparison and discussion The denta characters of the gecimens described alove fit the
diagnods of Myocricetodon as emended by Jeager (1977) : small Sze myocricetodonti ne with reduc
tion of mesloph(id) and longitudina crest , snplicity of connections between protocone and parar
oone.

The new ecies Myacricetodon |antianensis can be readily diginguished from M. seboui Jae-
ger, 1977, M. ouaichi Jaeger , 1977 , M. eskihisarensis Wessdls et d. , 1987 and M. chinjiensis
(Lindsay , 1988) by its lack of an enterosyle on the M1 and M2; from M. sivalenss Lindsay,
1988 in its M1 having a snpler anterocone and missing a clear cingulum and accesory cugs; from
M. trerki Jaeger, 1977 by its srdler 9ze, ml having rorma placement of protoconid and hypo
oonid and weakly developed cingula. Myocricetodon |antianensis nore or less resembles M. cher-
ifiensis Lavocat , 1952, M. parvus (Lavocat , 1961) , M. irhoudi Jaeger, 1977, and M. ouedi
Jaeger , 1977 ; didinctions from these taxa include the sze difference, the presence of a nore dis
tinct* normal” longitudina cregt , the absence of & new” longtudina cres connecting paracone
with hypooone on the M1 , and the dnple anteroconid and anterolophid on the ml. The new gecies
is noreor less conparable to M. ternanensis Tong et Jaeger , 1993, but differsfromit in larger sze
and having a less didinct connection between the anteroconid and protooonid. Myocricetodon |an-
tianensis is rather dmilar to M. plebius Qiu, 2001 from the middle Miocene Quantougou Formetion
o Gansu, Chinain dentd patern, but dightly different in M1 having nore reduced pogerior por
tion , a broad anterocone, better fused cugp-pairs, M1 and M2 having nore reduced longitudinal
cregs, ml having a reduced lingua branch of the anterolophid and a weaker hypooonulid.
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Fg.1 1 3. Myoccricgtodon lantianensis 9. nov. 1. r M1, Holotype (V 14034) ;
2. 1 M1 (V 14035.1) ; 3. | M2 (V 14035.2)
4 8. Myocricetodon liui 9. nov. 4. r M1, Holotype (V 14036) ; 5. | M1 (V 14037.1) ; 6. | M2
(V 14037.2) ;7. rml (V 14037.3) ; 8. r m2 (V 14037.4) , dl ocdusd view

The dmilarity of the Lantian taxon to M. plebius seems to imply that the two Chinese gecies
have close dfinities. The extendon of anterooone in M1, the better fused cugp-pairs and the nore
reduced longtudind cressin M1 and M2, and the reduction of lingual branch of anterolophid and
o hypooonulid in ml are here interpreted as being derived features for the new Fecies.

Myocricetodon liui sp. nov.
(Fg. 1,4 8)

2002 Myoccrictodon d. M. trerki Zhang et d. , p. 170, table 1 [part]
2003 Myoccricgtodon . M. trerki Qu et d. , p. 446, table 1 [part]

Etymology Dedicated to Profesor Liu Dongsheng, in recognition of his pioneer invedigation
on the Bahe Formation that produces the new ecies.

Holotype A right M1(1.95x1.10 mm) ; V 14036.

Type locality Loc. 12, Lantian Gounty , Shaanxi Province (China) .

Sratum typicum Bahe Formetion , early Baodean , early late Miocene.

Paratypes Loc. 12: 4 ilated teeth (1 M1, 1.85x1.10; 1 M2, 1.25%x0.95; 1 ml,
1.55x0.95; 1 m2,1.15x1.00 mm) , V 14037.1 4.

Diagnosis A smdl gecieswith bilobed anterocone, arall enterosyle and reduced longitudi-
na cred on M1, and broad labia cingulids on m1 and m2; nolars dmilar to M. svalensis, but
with nore reduced longitudina crest , nore prominent cingula and accesory cugps, M1 and M2 ber
ing narrower in its pogerior portion, and narrower posteroectos nus.

Dexription  M1: The anterocone is unequally bilobed with labid lobe larger and higher than
lingual lobe in the type gecimen, and shows a shalow anterior irflection in the other gecimen.
The lingual and labia main cugps are arranged in rows. The protocone and hypocone are placed rel-
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aively close to lingua sde. The anterolophule is narrow and low , connecting the anterior arm of the
protocone with the pogerior wal of anterocone. The protoloph and the metdoph are short , with the
|atter pogeriorly directed and joining the pogeroloph. The longitudina cregt is low and weak , corr
dging of two parts- the pogerior arm of the protocone and the anterior arm of the hypooone. There
is adiginct anterior cingulum and a prominent lingual cingulum that bears an evident enterogyle. A
very narrow pogeroectosnus is present. There are three roots.

M2: The anteroloph is conplete , with a griking labia branch, extending transversaly to the
anterolabia corner of the tooth , and a very weak lingua branch, as a cres , doping to the base of
the crown. The protooone is nearly fused with the paracone , the hypooone and metacone are rather
reduced. The anterolophule isthin but diginct. The longitudina creg is absent. The clear pogero
loph is extended to the hypooone to close a deep pogderoectosnus. A lingud cinguumisvigble be
tween the protocone and the hypooone. There are three roots.

ml: The dnge-cuged anteroconid is high and sharp with a very saollen labial branch of its
anterolophid. The main cups are dternating. The anterolophulid is short and thick , joining the arr
teroconid to the connection between the protoconid and the metaconid. The longitudina cred is cont
plete , narrower anteriorly and connecting the protoconid to the hypooonid. The entoconid is directly
oconnected to the longitudina cres. The pogerolophid is prominent and connected to the base of the
entoconid. A labia cingulum extending from the anterolophid to the hypoconid is developed and
bears a smdll tubercle close to the protoconid. The dnudd is dightly directed obliqudy anteriorly.
Two roots are present.

m2: The lingual and labial walls of the teeth are pardlel. The lingua branch of the anterolo-
phid is absent and the labid branch is prominent. The longitudinal creq is conplete and curved ,
joining the protoconid to the hypooonid. The entoconid is directly connected to the longitudina
cred. The pogerolophid bears a marked hypooonulid. The labial cingulum is continuous from the
anterolophid to the base of hypoconid , bearing a cuspulid near the protoconid. Two-rooted.

Comparison and discussion  The above described gecimens, representing another new e
ciesd Myocricetodon from Lantian , are characterized by the bilobed anterooone of M1 and grong la
bia anterolophid of ml , the reduction of & norma” longitudina cres and the absence of & new”
one, and the presence of accesry cugs.

This new taxon Myoacricetodon liui can be diginguished from M. lantianensis and M. plebius
by itslarger d9ze, arrangement of cugsin rows, development of cingulain the nolars, rdativey la
bia placement of protocone and hypocone in upper nolars and lingud location of protoconid and hy
pooonid in lower nolars, M1 and M2 having nore reduced longtudina creds that condg of two
partsin M1, and M1 having bilobed anterooone and accesory cugps, ml with grong labia branch
o anterolophid. It is readily diginguished from M. irhoudi , M. ouedi, M. ternanensis, M.
cherifiensis, M. parvus and M. trerki by the presence of a reduced’ rorma” longtudina cres.

Myacricetodon liui is Smilar to M. seboui , M. ouaichi , M. eskihisarensis and M. chinjien-
sis in the presence of an enterogtyle in M1, but the accesry cug in the new gecies is much less
griking and mising an enterogyle-protocone connection. The new ecies nogly resembles M.
sivalensis in dental pattern, egpecidly in hilobed anterooone of M1, the cugp arrangement , the
presence of diginct cingula and accesory cugs. Differences from the Swalik gecies are the nar
rower pogerior portion of M1, the nore reduced longtudina cres that consgs of two parts, the
nore prom nent cingulawith sronger accesory cups, and the narrower pogeroectosnusdaf M1. The
smilarities and differences probably suggest thet the two goecieswere closdly dlied and M. sivalenr
sis was near the ancestry of M. liui.
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Taterillinae Chaline et al. , 1977
Abudhabia De Bruijn et Whybrow, 1994
Abudhabia baheensis sp. nov.
(Ag. 2)

2002 Abudhabia 0. mov. Zhang et d. , p. 170, table 1
2003 Abudhabia 9. mov. Quet d. , p.446, table 1

Etymology Named dter the Bahe Formeation from which the new gpecies was found.

Holotype A Idt maxillary fragment with M1 and M2; V 14038 (M1, 2.00 x1.30; M2,
1.30x1.25 mm).

Type locality Loc. 12, Lantian Gounty , Shaanxi Province (China) .

Sratum typicum Bahe Formetion, early Baodean , early late Miocene.

Paratypes Loc. 12: 50 iolated teeth (14 M1, 7M2,3M3,11ml, 11 m2, 4 m3, ome
are damaged) , V 14039.1 50; Loc. 19: 12 islated teeth (1M1,3M2,1M3,2ml1,5m2) ,
V 14039.51 62; Loc. 13: aldt maxillary fragment with an M1, 2 ilated teeth (1 M2, 1 m1) ,
V 14039.63 65; Loc. 6: 1 ml, V 14039.66; Loc. 37: 1 M2, V 14039.67; Loc. Ms32: 1
m2, V 14039. 68.

Measurements (Tadble 1)

Tablel Measurements d moars d Abudhabia baheensis sp. nov. from

Locs. 12 (type locality) , 19, 13, 6, 37 and Ms 32 (mm)
Length Width
Tooth Loc. N Mean Rerge N Mean Range
M1 12 12 1.99 1.90 2.05 14 1.33 1.25 1.45
19 1 1.35
13 1 2.00 1 1.35
M2 12 8 1.39 1.30 1.50 7 1.26 1.20 1.30
19 3 1.37 1.30 1.40 3 1.32 1.25 1.40
13 1 1.35 1 1.25
37 1 1.40 1 1.30
M3 12 3 0.73 0.70 0.75 3 0.97 0.95 1.00
19 1 0.75 1 1.00
mil 12 9 1.88 1.80 1.9 10 1.25 1.20 1.30
19 2 2.00 1.90 2.10 2 1.25 1.20 1.30
37 1 2.10 1 1.25
6 1 1.85 1 1.20
m2 12 11 1.38 1.25 1.50 11 1.28 1.20 1.35
19 4 1.4 1.40 1.45 3 1.35 1.30 1.40
Ms 1 1.35 1 1.25
m3 12 4 0.85 0.80 0.9 4 0.9 0.90 1.00

Diagnosis A grdl ecieswith closly connected cugp-pairs and variable remnant of longitu-
dinal cres on nolars, a short anterior ridge , low connection between the anterocone and the proto-
oone, and trace of pogerior cingulumon M1 ; a rather pronounced anterior cingulum and relatively
wide poderior portion on M2 and m2; and a less reduced M3 and m3.

Description  (Materid from the type locdlity)

M1: The transverse ridges are nmoderately eevated , and transverse valleys are rather deep. The
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anterior ridge shows a didinct anterior furrow in early stages of wear. The midde ridge , formed by
anteropogeriorly conpressed and closgly connected protocone and paracone , is condricted and shows
a deep anterior irfolding and a shdlower poderior irflection at the midde part of the tooth. The
pogerior ridge is a fused hypooone and metacone , joined pogeriorly and showing a deep anterior
cldt between the two cups. The middle ridge is the longes and the anterior one, the sorted | is
about two-thirds or less the length of the middle one. The lingua main cugps (protocone and hypo-
oone) are dightly anterior in podtion relative to the labia ones, and protrude anteriorly lingua to
the midine of the tooth in nogt of the gpecimens. The protruson of protocone touches the base of
the lingua anterocone in al the gecimens; a short connection between the anterocone and the pro-
tooone is present in well-worn pecimens. The protruding of hypooone gpproaches the pogerior base
o protocone inone-third of gecimens; thus, connection between the two cugps (remnant of longitu
dind crest) oould be seen by very late wear in these teeth. A very weak anterior cingulumisvisble
in afew teeth, and trace of a pogerior cingulum is present in little worn gpecimens. Three rooted.

M2 is subrectangular and narrower pogeriorly than anteriorly. The anterior ridge shows equaly
deep anterior infolding and poderior sculpting between its two parts. The poderior ridge, joined
pogeriorly by the hypooone and the metacone , has a degp anterior cleft. The lingual main cugps are
larger than and dightly anterior to the labid ones. The hypocone protruding is variably developed
and gpproaches the base of the protocone in 4 of 8 cases. The protocone-protruding is incorporated
with the anteroloph that may represent a reduced fuson of anterocones. The lingual branch o the
anteroloph is either absent or a very weak dort cres doping to the base of the crown , while the la
bia branch (anterior cingulum) is srong and extends to the anterolabial corner of the tooth. Trace
o a pogerior cingulum can d< be seen in little worn gecimens. Three rooted.

M3 is subtriangular in outline and wider than long. The protocone and paracone form a strong
anterior transverse ridge , showing a digtinct pogerior irfolding. The metacone isathird small cug
part of a reduced poderior ridge that may include an indiginct hypocone. Trace of the lingud
branch of anteroloph isvighle in two of the three teeth. There is a large anterior root and a srdler
pogerior one.

ml: The anteroconid is grong and dnge-cuged with a griking poderolabiadly directed cres
descending to the base of the protoconid. The labid main cugs are dightly poderior in postion to
the lingual ones. The principle cug-pairs are connected closely, but ot fused in early gage of
wear. Both the cugr-pairs are joined anteriorly and show a deep pogerior valey between the two
cups, and a srdl and shdlow anterior sculpting on the pogerior ridge. A low anterolophulid , corr
necting the anteroconid with the metaconid , is present in al the pecimens. An indiginct low crest
between the bases of protoconid and entoconid (remnant of longitudina crest) is present in 6 of 10
teeth. This becomes a thin protoconid-entoconid connection by very late wear. The pogerolophid
(poserior cingulum) extending from the hypoconid bears a prornounced round hypoconulid stuated
in the midde of the pogerior border and separated from the entoconid. Two-rooted.

m2 is dightly narroner pogeriorly than anteriorly. The two oblique ridgesformed by fused prin
cipa cusgs and the valley between the two ridges are smilar to those of ml in shgpe and arrange
ment , but the pogerior ridge is relatively shorter than the anterior one. A low and narrow longitudi-
na creg joins the pogerior ur of the protoconid directly to the entooonid or the connection joining
entoconid and hypooonid in dl the pecimens. There is a well-developed labia branch of anterolo-
phid (anterior cingulum) descending to the anterolabial base of protoconid. The pogterolophid bears
a smdl hypooonulid , which is reduced relative to that of ml. Two-rooted.

m3 is subtriangular and dightly longer than wide. The anterior ridge is dmilar to that of m2 in
shape , but srdler. The hypooonid and the entoconid merge into a srong pogerior cuy , connected
with the protoconid and digplaced towards the lingual Sde. The labid branch of the anterolophid is
low , but evident. There are two roots.

(Compari ons with the materia from the other locdities)
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Fg.2 Abudhabia baheensis 9. rov. , occlusal view
1. A It maxillary fragment with M1 and M2, Holotype (V 14038) ; 2. r M1 (V 14039.1) ; 3. r M2
(V 14039.2) ; 4. r M3 (V 14039.3) ; 5. | M3 (V 14039.4) ; 6. | ml (V 14039.5) ; 7. |
m2 (V 14039.6) ; 8. | m3 (V 14039.7) ; 9. r mL (V 14039.8) ; 10. r m2 (V 14039.9) ;
11. r m3 (V 14039. 10)

The sanples of this taxon from the other locadities at Lantian are relatively sval. Except for an
ml from Loc. 19 and armother m1 fromLoc. 13, dl the pecimensfdl within the range exhibited by
the materia from the type locdity both asto sze and pattern. The two firg lower nolars are bigger
than those of Loc. 12. In addition, the labia branch of the anteroloph on the M2sfromLoc. 19is
relatively weaker.

Comparison and discussion  The gecimens described corregpond in nmorphology to the diagr
noss of Abudhabia as emended by de Bruijn (1999) : The ml aways has the pogterior cingulum de-
veloped as an i®lated cugp. The M2 and m2 have remnants of the anterior cingulum. Cugp-pairs of
the M1, M2 and m2 form transverse ridges. The ml has aternating main cugps and an anteroconid
with a pogerolabidly directed cres asin nog cricetids.

TheLantian gerbil is sraler than the type ecies Abudhabia baynunensis (de Bruijn and
Whybrow , 1994) . It differsfrom the latter in having less rounded cupson nolars, narrower antero-
oone(id) and closed connection of cugo-pairs on M1 and ml, a remnant of longitudind crest in
ome o thefirg two nolars (egpecialy on M2 and m2 , but there is no trace of longitudina connec
tion on the second nolarsof A. baynunensis) , in M2 and m2 being wider in posgterior portion with
alophate labia branch of anteroloph(id) (not a cuspid asin A. baynunensis) , and in having a less
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reduced M3 and m3.

O the five named gecies of Abudhabia , the new taxon is nog dmilar to A. pakistanensis in
having anterior protruding on the labid cugppsof M1 and M2, showing remnant of longtudina cres
on M1, the labid branch of anteroloph of M2 being lophate , but it differsfrom the latter in smaller
gze with weaker anterior cingulum and shorter anterior ridge on M1.

Abudhabia kabulense , conddered to be a young goecies of the genus (Sen, 1983; WessHs,
1998) , resembles the new eciesin having poorly developed' pogerocentral cug” on M1, an anr
terior protruson of the labia cupsaof M1 and M2, and showing connections between cugr-pairsin
wel-worn M1 and M2. The two pecies differ by the larger sze, the poor development of anteroloph
(id) of M2 and m2, and the nore reduced M3 and m3 of A. kabulense.

Munthe (1987) described a gerbil named Protatera yardangi from the late Miocene of Sahabi |
Libya , which was quegtioned by FAynn and Jacobs (1999) , and de Bruijn (1999) suggested referra
to Abudhabia. Judgingfrom Munthe’ s description, Abudhabia yardangi has a remnant of longitudi-
na creg on thefird nolars. It isado smilar to A. baheensis in having a poorly developed® pos
terocentra cug” on M1, but differsfrom the Chinese gerbil in larger 9ze and nore prorounced arr
terior cingulum on M1.

Abudhabia radinskyi is a rather derived taxon of Abudhabia, which is dmilar to Tatera in
overd| momphology of cheek teeth (Hynn et d. , 2003) . The new fpecies A. baheensis can be ex
sly diginguished from the Afghani gan gerhil by its much smaller nolar dimensons, having longtu
dind connections, narrower anterocone(id) on the firg nolars, much sronger anterior cingula on
the second nolars, and less reduced M3 and m3.

Abudhabia baheensis from Lartian represents the fird record of the subfamily Taterillinae in
China. The genus shows great smilarity in morphology armong the species across northern Africa and
Ada. The differences of smaler sze, narrower anterocone(id) , less reduced longitudind cres ,
nore pronounced anterior ¢ingulumon M2 and m2 , and less reduced M3 and m3 are here interpret-
ed as primitive features. The evolutionary tendency of the genus Abudhabia seems to be characte-
rized by anincrease in dze, a reduction of longitudind connection , a great development of the ante-
rior ridge in M1, reduction of anterior cingulum in M2 and m2 , and snplicity of M3 and m3. The
snple anterooone of M1, the presence of remnant of longtudind cres on the firg nolars, the dis
tinct longitudinal connection and grong anterior cingulum on M2 and m2 , and the less reduced M3
and m3 o the new gpecies might corfirm the derivation of taterillines from myocricetodonti nes.

3 (Gonclugons

The Bahe Fauna contains two genera and three eciesof Gerbillidae. The presence of gerbil-
lids in thisfauna indicates an arid and open environment in the Lantian area , probably smilar to the
uthern parts of Mongplia- Xinjiang Hateau today , where their relatives are gill comnon. Such an
environment is a9 suggesed by the diverdty of Dipodidae and the joint occurrence of Ochotonidae.
It islikely that the climete at Lantian was drier during the early late Miocene than the present day.

At the present , it is difficult to assess a nmore precise age of the Lantian Fauna usng the ger
bils, because of the inadequate knowledge of hiochrorology for these animals. The presence of
Abudhabia , however , suggeds that the fauna is not older than late Miocene , because al the known
Abudhabia are of late Miocene age (A. pakistanensis, A. baynunensis and A. yardangi) or near
the Miocene/Riocene limit (A. kabulense) in age. The Lantian sample seems to be the ol degt for
its nore primitive characters in denta pattern. An earlier late Miocene age is a9 suggested by the
presence of Myoacricetodon lantianensis , which is close to M. plebius from the midde Miocene of
Quantougou , Gansu, but nore derived. In addition, A. pakistanensis is dated paleomagneticaly to
8.6 Ma (L. J. Aynn, perond communication) , © the Lantian sarples are likely older. This may
be cond gent with the joint occurrence of Progonomys (Qiu et d. , 2004) and Protalactaga thet is
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commonly known in the middie Miocene depodts of China.

Myocricetodon and Abudhabia are widely digributed in the late Miocene. They are groups
krown from northern Africa to western and southern Ada, and to eagern Asa (Fg. 3). ThelLanr
tian sample represents the eagtern extenson of its digribution. The presence of the Lantian gerbils
not only indicates the close biogeographic dfinitiesof Eas Adawith North Africa and Suthwes Eir
rope during the late Miocene , but d grongy suggests the exigence of a xeric open region between
eagern Asa and rorthwegern Africa, where interchange of svdl mammals, via the Arabian Peninr
sula was possble.

o Abudkabia
© Myocricetodon

FHg.3 Gaogrgphic didribution of Myocricetodon and Abudhabia discussed in the text Locdlities: 1. Lart

tian, China; 2. Quantougou, China; 3. Swaiksd Pakigan; 4. Kabul Basn, Afghanigan; 5. Baynd

nah, United Arab Emirates; 6. Yeni Eskihisar, Turkey; 7. Sshabi , Libya; 8. Jebd Semmene, Tunisa;
9. Amama, Algeria; 10. Oued Zra, Morocco ; 11. Ao Mojon, San; 12. La Tour , France
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