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SCIURIDS FROM THE LATE MIOCENE L UFENG HOMINOID
LOCALITY , YUNNAN

QIU ZhuDing
(Irstitute of Vertebrate Paleontology and Palecanthropdogy , Chinese Academy d Sdencss Beijing  100044)

Abgract The Siuridae from Shihuba, a late Miocene homimoid locdity at Lufeng, Yunnan Province
are described.  The fauna contains seven gecies of Sciuridae, including one new genus and four new
Pecies. One o the stiuridsis a ground squirrel @ Sciurctamias wangi 9. rov. ; three are tree squirrels:

Tamiops . , Calosdiurus 9. and Dremomys primitivus 9. rov. ; and three are flying squirrds:

Miopetaurista asiatica 9. rov. , Hylopetodon dianense gen. e 9. mov. and Reromyinee gen. & 9.

indet. The sciurid fauna is characterized by its dominance of tree and flying squirrds, and reflects a
rather humid and forged environment. Biogeographicaly , the fauna is endemic to ©utheagern Ada, and
isobvioudy Orienta in character.

Key words Lueng, Yunnan, late Miocene, Sciuridae

1 Introduction

The micromammalian assemblage from Shihuiba, a Neogene locality that produced rich remains
o homimoids in Lueng Gounty, Yunnan was reported by Qiu and others in 1985. Detailed
descriptions o me taxa of the Shihuiba Fauna —tupaiids, insectivores, platacanthomyids,
rhizomyids, cricetids, murids, and leporids, have been published (Qi , 1986; Qiu, 1986, 1989,
1995; Qiu and Han, 1986; Qiu and Sorch, 1990; Sorch and Qiu, 1990) . In this paper the
siurid meterid is described. It represents a rather diverse Neogene sciurid faunafrom Suth China.

The micromammaian fauna has been oollected from the upper part of the Shihuiba Formation
(Baddey et d., 1988) . The fosdliferous sediments are svamp deposts and mainly condg of
lignite and carbonaceous dlty sand. On the bads of srdl mammds, the fosst-bearing beds have
been generdly asdgned to the late Miocene ( = Baodean Chinese Land Mamma Age) , or an
equivalence of upper MN11 or lower MN12 ( = early Turolian European Land Mamma Age) (Qiu
and Sorch, 1990; Qiuand Qiu, 1995; Qiu, 1995) . Corrdation to the biogratigraphic sequence of
rhizomyids from Swalik faunas of Pakistan suggesed an age of about 8 Ma for the Shihuiba Fauna
(Aynn and Qi , 1982). Subsequent revison of the magnetic polarity time scale adjused this
edimate to about 9 Ma (Aynn et d. , 1998) .

2 Sydemdics

Siuridae Gray, 1821
iurinae Baird, 1857
Sciurotamias Miller , 1901

Type species  Sciurus davidianus Milne- Edwards, 1867 ; Recent.

Diagnosis(emended) Mid-szed sciurid rodentswith heavily built cusps and cregts. On M1-2
the protoloph is conmplete and bears no protoconule; metdoph is congricted at or fails to reach the
protocone and probably bears an indiginct metaconule ; the two lophs converge towards the protocone
rather than having pardle orientation. On mi1-2 the entoconid is noderately developed ; entoconid
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oorner is curved; a narrow bucca vdley is dammed by a draight, but weak ectolophid and
meoonid; mengylid is absent; a wide notch is present between the metaconid and entooonid ;
anterolophid is connected with the protoconid. m3 is expanded pogeriorly.

Remarks Sciurotamias is dmilar to Spermophilinus from the Neogene of Europe in 9ze and
in ome characters of the teeth , but different from the latter in that the protoloph and metdoph are
nore converged toward the protocone on the M1-2 , in lower nolars the anterolophid is connected
with the protoconid , and the m3 is digtinctly expanded poseriorly.

Sciurotamias wangi sp. Nov.
(Fg.1)

Synonymy  Sciurctamias 9. Qu et a. , 1985.

Etymology Named in horour of the outdanding zologs and my friend Pof. Wang
Yingxiang from the Kunming Ingitute of Zoology , Chinese Acadermy of Sciences, wiho helped me a
greet deal in the sudy of the Shihuiba sciurid fauna.

Holotype A right fragmentary mandible with p4m2 fromL. 1l (p4: 1.90 x 1. 65mm; mi:
2.25x2.20mm; m2: 2.65 x2.25mm; p4m2: 6.70mm) ; VPPV 13141.

Paratypes L. I:1damaged m3;L. II:1dp4 (1.55x1.40mm) , 1 p4(1.60 x1.50mm) ,
1mi/2 (2.10x2.20mm) ; L. V: 1 P4 (1.95x2.30mm) , 1 M1/2 (2.10 x 2. 70mm) , 1 do4
(2.70x1.30mm) , 2 m1/2 (2.10x2.25mm, 2.05x%2.00mm) ; V 13142.1 9.

Diagnosis Cugs and creds relatively dender built ; on M1/2 metaconule absent , meogyle
probably present ; on p4 pogerior portion expanded and rounded.

FHg.1 Scurctamias wangi 9. rov. , occlusa view
1. ml-3 on a damaged right mandible , Holotype (V 13141) ; 2. P4(V 13142.7) ; 3. M1/2 (V 13142.8) ;
4. dp4 (V 13142.9) ; 5. m1/2 (V 13142.1) ; 6. m1/2 (V 13142.5) ;
fig.1 isfigured asright, x12, andfigs. 2 6 asldt, x16; figs. 2, 4 are reversed
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Desription P4 is U-shgped with a weak parasyle and heavily built principa cugs and
grong cregs. The protocone is prominent. The protoloph and metaloph are low, and dightly
oonverge toward the protocone. The metaloph is condricted before reaching the protocone. There is
neither a protooonule ror a diginct metaconule. A tiny meogyle is present, connecting to the
paracone. M1/2 are diginctly wider than long with a rather expanded protocone. The protoloph and
metaloph converge toward the protocone, with the metaloph failing to reach the protocone. The
anteroloph and pogeroloph are conplete, but low and narrow. A protoconule is absent. A sl
megyle is present , joining the paracone.

The protoconid and metaconid of dp4 are close. The entooconid is conpletely incorporated into
the pogerointernd cres joining the metaconid to the hypoconid. The bucca valey is very shalow.
The p4 is larger than dp4, with protoconid and metaconid less close, and with an obscure
entoconid. The m1/2 are trgpeznid shape with a large entoconid merged in the pogerointerna creg.
There is a didinct motch between the entoconid and the metaconid. The entoconid corners are
curved. The drong anterolophid, bearing no anteroconid, joins the protoconid and with the
metalophid closes the narrow trigonid basn. The bucca valey is wide and shallow. A low and
longtuding ectolophid is present , bearing a amal mesoconid. The m3 is expanded pogeriorly.

Comparison and discussion  The gecimens are referred to Sciurctamias due to possesson of
the following characters: mid-Szed squirrel with quite heavily built cups and creds; protoloph and
metaloph dightly oconverged towards protocone, and bearing neither protoconule ror didinct
metaconule on M1/2; m1/2 having nmoderate developed entoconid , curved entoconid corner , weak
ectolophid and mesooonid , o meosylid but a wide notch between the metaconid and entoconid
anterolophid joining the protoconid.

Sciurctamias is an extant genus corfined to China and includes two living fecies, S.
davidianus and S. forresti. S. davidianus is characterized by its dight larger sze with heavier
build of dentition and a swollen metaloph a the postion of metaconule, without any trace of a
meogyle on M1/2 , and nore pronounced entoconid on m1/2. The Shihuiba taxon is more smilar to
S. forresti than to S. davidianus in Sze and gructure (less heavily built dentition, very weak
metaconule and a tiny mesostyle on M1/2 , less pronounced entoconid on m1/2) , but differsfrom S.
forresti in cugps and cress being weaker , nore prominent megyle on M1/2, less expangon of
anteroloph on P4, and nore expanded pogerior portion of p4.

Teilhard (1940) described a Heidocene eciesdf Sciurctamias, S. praecox fromLoc. 18 of
Zroukoudian. It differsfrom the Lufeng squirrel in having a better developed metaconule on M1/2 ,
a larger mesooonid and lower trigonid basn on m1/2.

Zheng (1993) described two ecies, S. davidianus and S. teilhardi from the e stocene of
Quizhou and Schuan provinces. The Lufeng gpeciesis dmilar to S. telhardi in dentd patern, but
can be diginguishable from it by having lower height of crown with less robug cugps and lophs.

Tamiops Allen, 1906

Tamiops sp.
(Fg.2,1 3)

Material Layer 1: 1 m1/2(1.40 x 1.45mm) , 1 m3(2.05 x1.80mm) ; L. V: 2 M1/2
(1.50x1.70mm, 1.55x1.80mm) , 1 m1/2 (1.45x1.50mm) ; V 13143.1 5.

Description  M1/2 are subquadrate with the protocone moderately expanded anteropogteriorly.
The protoloph and metaloph are low and converge nore or less toward the protocone, with the
metaloph dightly congricted before reaching the protocone. There is neither a diginct protoconule
nor a metaconule, but a svelling a the postion of the protoconule and metaconule is present. mi/
2 are dightly elongated with a delimited and congicwous entoconid. The entoconid corner is
angular. The anterolophid bears a week anteroconid and closes a high but smdll trigonid basn with
the metdophid. The bucca valey is narrow and directed dightly anteriorly. An ectolophid and
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mesooonid are absent, but a mepgylid can be sen connected to the metaconid. The m3 is
noderately expanded pogeriorly , with the entoconid incorporated into the pogerolophid.

Remarks This taxon is the smdles squirrel in this asociation and can be referred to the
extant Adatic griped squirrd on the bads of its sval dimendons and dentd norphology. It is
characterized by m1/2 having a diginct entoconid and a narrow bucca valey, plus no ectolophid
and mesooonid , which ties this squirrel to the genus Tamiops rather than Eutamias. The squirrd is
ocomparable in dze and shape to the extant T. swinhoei tha inhabits the Yunnan area, but the
meteria is not large enough for gecific determination.

FAg.2 Tamiops 9. 1. M1/2 (V 13143.3) ; 2. m1/2 (V 13143.5) ; 3. m3(V 13143.2)
Callesciurus 9. 4. DP4 (V 13144.1) ; 5. P4 (V 13144.3) ; 6. M1/2 (V 13144.4) ; 7. M1/2 (V 13144.5) ;
8. dp4(V 13144.6) ; 9. m3 (V 13144.2)

All occlusal view and figured as l€ft, x 16; figs. 2,3,5,6, 7, 9 are reversed

Callosciurus Gray, 1867
Callosciurus sp.

(Fg.2,4 9)
Material L. |:1DP4 (1.55x1.50mm) ,1m3 (2.80x2.25mm) ;L. Il: 1 P4 (2.20 x
1.90mm) , 2M1/2 (2.20 x2.20mm, 2.15x2.50mm) ; L. V: 1 do4 (1.70 x 1. 90mm) ; V
13144.1 6.
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Desription  DP4 has a noderatdly developed paragyle and expanded anteroloph. The
protooone is dight conpressed and located anteriorly to the midine. The protoloph and metaloph are
prominent and nearly parald in arrangement. There is neither a protooonule nor a metaconule. The
anteroloph connects to the protocone at a very low podtion. The poderoloph is low, but is
oongicwudy snollen at the protocone. P4 is trgpemid shape with a very large and expanded
anteroloph. The protocone is conpressed lingud-buccaly and less prominent than the metacone.
The protoloph and metaloph are week and nearly parald in orientation. M1/2 are subquadrate with
the protoocone expanded anteropogeriorly. The protoloph and metaloph are thick , but low , and subr
pardld in orientation. The protoloph is conplete , while the metaloph fails to reach the protocone.
A protoconule and diginct metaconule are absent. A minute meodyle is present in one of the two
teeth. The anteroloph joins the protocone in a very low podtion. The paragyle on M1 is expanded
anteriorly , 9 that the anterior valey is broad.

The protoconid and metaconid of dp4 are closly oppresed. Both the anteroconid and a
mesooonid are absent. The entooonid is sub-merged in the pogeroloph which joins the hypooonid to
the metaconid. The m3 is greatly expanded pogeriorly. The trigonid basn is low and the metdophid
in this tooth fails to reach the metaconid.

Remarks Thistaxon islarger than the albove Tamiops 9. It iscloseto Sciurctamias in Sze,
but differs in M1/2 being not wider than long, with a nore exanded anteroloph, and lower
connection of the anteroloph with the protocone

The squirrel is characterized by having the protocone conpressed lingua-labidly , the
noderately developed protoloph and metaloph nearly parald |, the protoloph turning forward at the
protoocone , the metaloph failing to reach the protocone , the low connection of the anteroloph with the
protooone, and the diginct expandon of anterior velley. It is moe dmilar to the extant genus
Callosciurus in Sze and dental norphology , but more preci se assgnment should await nore conplete
evidence.

Dremomys Heude, 1898

Type species  Sciurus pernyi Milne- Edwards, 1867 ; Recent.

Diagnosis (emended) Mid-sized sciurid rodents with robust and blunt cusps. On M1/2 the
protoocone is located didinctly anteriorly; metacone protruding labidly nore than the paracone;
lingual walls of the paracone and metacone precipitous; weakly developed protoloph and metaloph
sub-pardlée in orientation; protoloph continual and bearing no protoconule ; metaloph condricted at
or failing to reach the protocone ; protocone pogteroloph union congpicuoudy expanded. On mi1/2 a
prominent entoconid and smdl meogylid are present ; narrow bucca valey is dammed by a weak
and oblique ectolophid ; the mesoconid is absent. The m3 is expanded pogeriorly.

Dremomys primitivus Sp. nov.
(Fg.3)

Synonymy . Dremomys . Qiu et d. , 1985.
Etymology Named in aludon to its nore primitive features in comparion with the living

oecies.
Holotype A rignt M1/2 fromL. V (1.90 x2.30mm) ; V 13145.
Paratypes L. 1: 3M1/2; L. Il: 1 DP4, 1 M3, 1 dp4, Im3; L. Ill: a fragmentary

mendible withm1/2; L. V:3P4,1M1/2,2M3,1ml/2;L. VI: 2M1/2,1pd4, 1 m/2;V
13146.1 19.

Diagnosis Cusgs and creds of relaively dender built; lacking a metaconule on M1/2;
entoconid prominent and entoconid corner didinctly angular on mi/2.

Measurements (Table 1)
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mesooonid are absent, but a mepgylid can be sen connected to the metaconid. The m3 is
noderately expanded pogeriorly , with the entoconid incorporated into the pogerolophid.

Remarks This taxon is the smdles squirrel in this asociation and can be referred to the
extant Adatic griped squirrd on the bads of its sval dimendons and dentd norphology. It is
characterized by m1/2 having a diginct entoconid and a narrow bucca valey, plus no ectolophid
and mesooonid , which ties this squirrel to the genus Tamiops rather than Eutamias. The squirrd is
ocomparable in dze and shape to the extant T. swinhoei tha inhabits the Yunnan area, but the
meteria is not large enough for gecific determination.

FAg.2 Tamiops 9. 1. M1/2 (V 13143.3) ; 2. m1/2 (V 13143.5) ; 3. m3(V 13143.2)
Callesciurus 9. 4. DP4 (V 13144.1) ; 5. P4 (V 13144.3) ; 6. M1/2 (V 13144.4) ; 7. M1/2 (V 13144.5) ;
8. dp4(V 13144.6) ; 9. m3 (V 13144.2)

All occlusal view and figured as l€ft, x 16; figs. 2,3,5,6, 7, 9 are reversed

Callosciurus Gray, 1867
Callosciurus sp.

(Fg.2,4 9)
Material L. |:1DP4 (1.55x1.50mm) ,1m3 (2.80x2.25mm) ;L. Il: 1 P4 (2.20 x
1.90mm) , 2M1/2 (2.20 x2.20mm, 2.15x2.50mm) ; L. V: 1 do4 (1.70 x 1. 90mm) ; V
13144.1 6.
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low , weak , and pardld , with the former condricted at the protocone and the latter failing to reach
the protocone. There is neither a diginct protoconule nor a metaconule.  The anteroloph is long in
one tooth and short in the other three. DP4 is srdler than P4 with weaker cugs and creds. The
M12 are subguadrate with a noderately developed protocone located didinctly anterior. The
metacone is diglaced dightly poderolabidly. The protoloph and metdloph are low and weakly
developed , D that the lingual wallsdf the paracone and metacone are markedly precipitous. The two
lophs are sub-pardld inorientation , with the metaloph failing to reach the protocone. A protoconule
and metaconule are absent. There is no indication of a megyle, but a low connection between the
paracone and metacone is developed in dl the teeth. The union of protoconepogeroloph are
didinctly thick and expanded. The M3 is little expanded pogeriorly and lack a diginct metdoph.

The protoconid and metaconid of p4 are closdly dtuated. There is an indiginct anteroconid and
alow entoconid that is submerged in the narrow and conpressed pogerolophid and separated from
the metaconid by a notch. An ectolophid and a megylid are absent. The dp4 is dmilar to p4 in
gructure, but smdler and lacking an anteroconid. The ml1/2 are trgpemid shgpe with a well
delimited entoconid and a amall mesogylid connected with the metaconid. A narrow notch between
the entooonid and the mesylid is present. The entoconid corners are angular. The grong
anterolophid , bearing no anterooonid , joins the protoconid in a low podtion and closes the narrow
trigonid bagn labidly. The buccal vdley is narrow and oriented dightly obliquely. The ectolophid is
weak and low. A meoonid isabsent. The m3 is greatly expanded pogeriorly. A narrow , relatively
high and open trigonid basn, and a notch separated the entoconid from the mesosylid is ill seenin
this tooth &ter nmoderate wear.

Comparison and discussion  The teeth of these squirrds are close in dze to those o
Sciuratamias and Callomomys mentioned above , but differ from them in dentd norphology. They
can be diginguished from the former by having a narrower M1/2 with less heavily built cusps and
cregs, a nore anterior location of the protocone, with diginct precipitous lingua wadls of the
paracone and metacone , plus well developed union of the protocone pogteroloph , and by m1/2 with
a diginct entooonid, angular entooonid corner , narrower buccd valey , and prominent mesosylid.
They differ from Callomomys 9. in M1/2 having a nore anteriorly located protocone , conspicuoudy
developed protocone-pogeroloph union, weaker protoloph and metaloph, higher connection of the
anteroloph with the protocone , nore precipitous lingud walls of the paracone and metacone , and in
m3 with a higher trigonid and lacking a notch separating the entoconid from the meogylid. The dze
and norphology of these teeth prevent assgnment of the taxon to any genus other than the extant
Dremomys.

Living Dremomys are nontane fores dwellers digributed on ©outhern Asa. Four eciesdof the
genus, D. lokriah, D. gularis, D. pernyi and D. rufigenis are found in the Yunnan area. The
L ufeng ecimens are conparable to those of living goecies in sze and norphology , especidly D.
gularis. Miror differences are less heavily built cugs and cregs of the fosdl form, which may be
interpreted as a retained primitive feature.

The new Pecies from Shihuiba represents the oldes record of this genus. Fosdl meterid of
Dremomys . D. pernyi is reported from the Heidocene of Schuan and Quizhou provinces
(Zheng, 1993) . It differs from the new ecies in having mewhat more heavily built cugps and
cregs, obscure meogtyle on M1/2, and pogeriorly directed bucca valleyson ome of the mi/2.

Pteromyinae Brandt, 1855
Miopetaurista Kretzoi, 1962

Type species  Sciurus gibberosus Hofmann , 1893.
Diagnosis See the emended diagnos's by Daxner- Hock and Mein (1975) .
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Miopetaurista asiatica sp. nov.
(Fg.4)

Synonymy  ?Forsythia 9. Qiu et d. , 1985.

Etymology Named in alusgon to itsfirgd disoovery in Asa.

Holotype A very damaged left upper jaw with root of P3 and PAM2 fromL. Il (P4M2:
10.10mm; P4:3.30 x 3.40mm; M1: 3.25x3.85mm; M2: 3.50 x 3.85mm) ; V 13147.

Paratypes L. Ill: 1 damaged mandible with | and p4m3 (ml damaged; p4mil:
14.30mm; p4: 3.25 x 3. 00mm; ml: 3.15 x - nm; m2: 3. 90 x 4, 00mm; m3: 5. 10 X
4,10mm) ;L. V:1M2 (3.50 x4.15mm) ; V 13148.1 2.

Diagnosis Mid-g9zed Miopetaurista ecies. The P4 nearly equa to M1 in length, but
narrower width. Hypooone relatively delimited on PAM2 ; hypooonule prominent on M1-2 , but weak
on P4; mengyle absent on upper cheek teeth. Meoonid and meogylid svall. Enamd in basns
sl dom rugpes.

Dexription  The mandible preserved part of the horizontal ramus. The diagema is broad
width and short (albout 12 mmlong) . The mental foramen islarge, round and placed midway in the
bend of the diazema. The horizontal ramus measures 11mm below p4. The symphyssis broad.

Hg.4 Miopgtaurista asiatica 9. rov. , occdusd view, X8
1. Root of P3 and PAM2 on a damaged right upper jaw , Holotype (V 13147) ;
2. p4m3 on a broken |t mandible (V 13148. 1)

The P3 is snderooted. The occlusal outline of the P4 is trgpezoid shepe due to the expansion
and development of the paragyle. The protocone is nmoderately developed and the hypooone is
indiginct. The protoloph and the metdoph are approximetely parald , condricted at the protocone.
The metaconule is much larger than the protoconule. The anteroloph and the poseroloph are low and
weak , with the latter bearing a bulge near the indiginct hypooone. The mesodyle is absent. The
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lingual wall is dight concave. The M1/2 are subquadrate with a weakly developed protocone located
relatively anteriorly and a nore or less deimited hypooone Stuated close to the protooone. The
protoloph and metdoph are pronounced and nearly pardld , with the former bearing a srdl
protooonule and congricted jug labiad o the protocone. A metaconule is absent. There is o
indication of a meogyle. The anteroloph and the pogeroloph are low and weak , with the latter
bearing a marked hypoconule , which joins to the metaloph on the M2 of the type secimen. The
enamd o the ridges is rardly crenulated except for a short accesory lophule extending anteriorly
from the protoconule. The surface of the basns is not rugpse ether. On the lingua wal two
irflections are present between the anteroloph and the protocone , and the protocone and hypocone.

The cheek teeth on the mandible are very worn. The p4 is transversaly narrower anteriorly than
pogeriorly. The protoconid and metaconid are closdly Stuated. The entoconid is set off from the
metaconid and incorporated in a narrow pogerointerna creg. The presence o a megylid close to
the metaconid is indicated by wear. On ml an evident megylid is present , connected with the
metaconid in late sages of wear. The entoconid is diginct , and sgparated from the meogtylid by a
motch in late wear. The m2 is rhomboid shgpe with the same dructure seen on the lingual portion of
the mL. A smdl meooonid ispresent. The buccal valey is narrow and directed dightly anteriorly.
The pogerolophid is narrow. The talonid basn is grooth. The m3 is subtriangular and noderatey
expanded pogeriorly. The entoconid is submerged in the grong pogerointernd cres. The mesooonid
is larger than the meogylid. The surface of the talonid basin is shooth.

Comparison and discussion  This squirrel is asigned to Miopetaurista based on dze of
cheek teeth , approximetely parald protoloph and metdoph on PAM2 , weak or absent conules on
M1-2 , rhomb shgpe of m1-2 occlusa surface with ddimited entoconid and less sculptured ename in
the badns. It differs from Aliveia (De Bruijn e d., 1980) , Forsythia (Mein, 1970) ,
Pliopetaurista (Kretzoi , 1962) , Albanensia (Daxner- Hock and Mein, 1975) , Hylopetes (Thomas,
1908) , Blackia (Mein, 1970) , Meinia (Qiu, 1981) , Parapetaurista (Qiu and Lin, 1986) and
Shuanggouia (Qiu and Lin, 1986) from the Neogene of Eurada in the above denta features.

Miopetaurista , including sx gecies, is alarge-Szed flying squirrd previoudy known from the
lower Miocene to lower Hiocene of Europe (De Bruijn, 1999) . The new fecies M. asiatica is
cloeto M. gibberosa, M. lappi and M. gaillardi in Sze, but differsfrom the former in having a
relative wider lower cheek teeth , and from the latter two in the presence of a delimited hypooone and
awdl developed hypooonule on upper nolars, plus the absence of a hypolophid on lower nolars. In
addition, the mesooonid and the megylid in the new ecies are less prominent. The Adan
gecies eems to have a smdller Sze and has less conplicated denta pattern than M. neogrivensis ,
i. e. P4 without meogyle and with only one accesory lophule between the metaloph and the
pogeroloph, plus m3 lacking a hypolophid. It is readily diginguished from M. crusafonti by a
gnple dental pattern of P4 and lower nolars. The former is larger than M. dehmi and different
from the latter in having a hypoconule and missing an accesory lophule between the protoloph and
the metdoph on M1-2, plus the mesoconid and meogylid on p4Am3 are less developed. M.
asiatica resembles M. thaleri in smefeatures, e. g. the presence of an anterior accesory lophule
o the protoconule and a hypooonule on M1-2, and the weak megylid connected with the
metaconid on m1-2 ; but the former is diginctly svdler than the latter and has an anterior lophule of
the hypooonule on M1-2 and lacks a hypolophid on the lower nolars.

Gonpared with the European Miopetaurista, in genera , the Chinese gecies sows greater
dmilarity in dental character with the later goecies (e. g. , M. crusafonti and M. thaleri) than
the early gecies. These characters are the nore deimited protoocone , the nore diginct bulge of the
pogeroloph (hypoconule) and the less developed mesoconid and mesostylid.  However |, teeth of the
new ecies show less development of creds in the basn, a characteridic that may occur in early
ecies o the genus in Europe.

Neogene flying squirrds known from North America are® Sciuropterus™ from the Miocene
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(James, 1963; Lindsay , 1972) , which was tranderred to Petauristodon by Engesser (1979) and
assigned to Miopetaurista by De Bruijn and others (1980) . Although the American flying squirrels
are smdler than Miopetaurista of Eurasa and show miror differences, such as the better developed
protoconule and metaconule on M1-2 , they diglay a very close resemblance to the latter in denta
norphology. It is an unslved problem to explain the amilarities and the phylogenetic rdationships
o thee squirrds from the two oortinents. Andyss o faund conpogtion and sedimentary
environment dermondrate that Miopetaurista inhabited tropica or subtropical foret areas. Cold
climate and rigorous ecologc environment would be a barrier to digpersd o these animds.
Therefore, | concur with Engesser’ s assgnment , a least until the assumption of interchange of
Miopetaurista isfirmy egablished.

Hylopetodon gen. nov.

Etymology  Hylopetodon- Hyl opetes toothrlike. Referring to its close resemblance to the extant
genus Hylopetes in dental pattern.

Type species Hylopetodon dianensis . nov.

Diagnosis Hying squirrel with rather large-9zed cheek teeth. P4 nearly equa to M1 in
length. P4M2 with weak hypooone and without mesosyle; protoloph and metaloph convergng
toward the protooone. Metaconule prorounced on P4, double on M1-2. Metdoph absent on M3.
Mesooonid and meogylid prominent , with the latter connecting to the metaconid. Entoconid
prominent and separated from the megylid by a degp notch. The anteroconid , anterlabial cingulum
and valey are absent. Cheek teeth with irregular low crests and rugose enamd in the badns.

Differential diagnosis  Hylopetodon is dmilar to Aliveria, Albanensia, Piopetaurista,
Forsythia, Shuanggouia and Hylopetes in having the protoloph and metaloph of P4M2 convergng
toward the protocone, but its dental pattern does ot fit the diagnossfor any of them. It differsfrom
Aliveria in larger 9ze and having a double metaconule on M1-2 , in the absence of metdoph on M3,
in lacking an anteroconid and free megylid on p4m2, and in enamel grongy crenulated. The
new genus resembles to Albanensia in the mesogylid connected with the metaconid on lower molars,
and in the absence dof the labid branch of the anterolophid and the* anterosnusde” , but it is
di gingui shed from the latter by its smaller P4 relaive to M1, and in M3 lacking a metdoph. It is
larger than Piopetaurista, and differs in having a svdler P4 reative to M1, ro trace o a
hypolophid on m3 and enamel nore crenulated on the basns. The new form is much larger than
Forsythia in d9ze. In addition , its protocone and hypooone are not as conpressed as in the European
genus, and there is o metadloph on M3 ror arf’ anterosnusde” on m3. It differsfrom Shuanggouia
in larger dze, smdler P4 relaive to M1, and M3 lacking a metaloph. Hylopetodon shows a
suprisngly close resemblance to the extant Hylopetes in dentd pattern, such as the occlusd outline
o the cheek teeth, the nearly equal Sze of P4 and M1, the convergng protoloph and metaloph on
P4-M2 , the absence of a metaloph on M3, the mesoaylid connected with the metaooni d on the lower
nolars, and the diginct poderiorly expanded m3. Neverthdess, the new form can be eadly
diginguished by its much larger dze, presence of a double metaconule on M1:2, absence of an

anterodnudde” on lower nolars, and nore crenulated enamd on the badns.

Hylopetodon dianense sp. nov.
(Fg.5)

Synonymy . Hylopetes . Qiu et d. , 1985.

Etymoogy Dian—abbreviated formof Yunnan Province, dter the name of type locdity.

Holotype A crushed skull with dl the teeth, but It P3fromL. 1l (P3M3:14. 10mm;P3:
1.65%x1.70mm;P4:3. 70 x 3. 75mm; M1:3.55 x4, 50mm;M2:3. 55 x 4. 50mm; M3:4. 00 x
4.10) ; V13149.

Paratypes L. I: 1veryworn m2; L. II: 2m (4.25x4.60, 4.25 x4, 10mm) , 1 m3
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Fg.5 Hylopetodon dianense gen. et 9. rov. , occlusal view
1. Right P3M3 on a crushed skull , Holotype (V 13149) , x10; 2. p4m2 on a broken right mandible
(v 13150.7) , x10; 3. m (V 13150.3) , x14; 4. m3(V 13150.5) , x14

(4.75%4.40mm) ; L. I1: 1 m3 (4.40%x4.15mm) ; L. V: 1 M1/2 (3.50 x 4.50 mm) ,
1 damaged mandible with p4 (3. 80 x 3. 70mm) , ml (4. 00 x 4. 00mm) , and damaged m2
(4.35x -mm) andm3; L. VI: 1M 1/2 (3.30x4.30 mm) , 1 m3 (5.10x4.40 mm) ; L.
mix: 1 dp4(2.90x2.25 mm) ; V13150.1 10.

Diagnosis Asfor the genus.

Dexcription  The skull and the mandible were poorly preserved and can provide hardy any
information except for the disance between the two upper nolar rows (about 9.6 mm a M1) , and
between the upper incior and P3 (about 17 mm long) .

P3isadnge cup and is Sngerooted. The occlusa outline of the P4 is subtriangular due to
the expangon and prominence of the paragyle. The protocone iswell developed and the hypooone is
weak. The protoloph and the metdloph converge toward the protocone, and are condricted at the
protooone. A protoconule is absent , but the metaconule is grongy developed. The anteroloph and
the pogeroloph are low and weak. The megyle is indiginct. An accesory lophule from the
pogerolabia dde of the protocone and the pogerolingual Sde of the metacone join the metaconule
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repectivdly. The lingud wal is dight rugpose. M1/2 are subquadrate with a relativey sl
hypooone located a the pogerointernd ocorner of the teeth. The protoloph and metdoph converge
toward the protocone and are condricted jugt labial of the protocone , with the former bearing a dim
protooonule and the later bearing a double unequal metaconule. The anteroloph and the pogeroloph
are low and weak. The medyle isminute, or is replaced by a smdl cres from the paracone. The
teeth have irregular low cregs on the badn and rugose enamel a0 occurs on the lingua wdl. A
diginct accesory lophule from the protocone is present between the protoloph and the metdoph. M3
is not very expanded pogeriorly. The hypooone , metacone and metdoph are absent. The protoloph
bears no protoconule. A tiny megyle is present.

The dp4 is Smilar to p4 in dentd features, but is reatively longer with weaker cugps and
lophs. The p4 is narrower anteriorly than poderiorly. The protoconid and metaconid are closdly
stuated and are sparated by a high and anterior open trigonid basn. The entoconid is ddimited. A
gmall anteroconid is present. The mesooonid is promounced. The medylid is didinct , which is
oonnected to the metaconid and segparated from the entooonid by a very deep motch. The
pogerolophid is thin, but bears a prominent hypoconulid. The bucca valey iswide. There are
irregular low cregts on the talonid bagn. The ml is dmilar to p4 in norphology , but less narrow
anteriorly and the narrow trigonid basn is closed by the metdophid and the srong anterolophid.
There is o labia branch of the anterolophid ror arf* anterosnusde” on thistooth. The m2 is rhomb
shepe in outline and dmilar to ml in gructure. The m3 is subtriangular with the talonid basn
expanded pogeriorly. The entoconid is submerged in the pogerointernd cres. The notch between
the metaconid and the mesosylid is degper than on ml. Ename on the talonid basin is crenulated.

Discusson  The dmilarities of the new genusto Hylopetes in denta pattern might sugged that
the two generawere closdly dlied. Nevertheless, the gigantic teeth with a double metaconule on M1
2 and absence of an anterolabia valley on lower cheek teeth would exclude Hylopetodon from direct

ancegry of Hylopetes.
Pteromyinae gen. et sp. indet.
(Fg.6)
Material and measurement L. Il: 1 M3 (4.40x4.60 mm) ; L. Ill: 1 m/2(5.00x4.20

mm) , 1 mandible fragment withm3 (5.70x4.30 mm) ;L. V: 1 damaged m1/2 (4.00 x - mm) ;
L. VI:1do4 (4.10x3.10 mm) , 1 m3 (5.30%4.50mm) ; V 13151. 1 6.

FHg.6 PReromyinae gen. & . indet. , ocdusd view, in reverse, x14
1. M3 (V 13151.1) ; 2. m1/2 (V 13151.3) ; 3. m3 (V 13151.6)

Dexription  The M3 is dightly expanded poderiorly. The metacone and hypocone are
absent. The protoloph bears no protooonule, but extra lophules occur in front of and behind the
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protoloph. The metaloph extending from the protocone and isflexed pogeriorly short of the protocone
to meet the pogeroloph. There isatiny and iolated medyle, and a very short mesloph directed
lingually from the megyle. Extra cresson the taon basn are diginct.

The dp4 is dightly damaged. It is narrower anteriorly than pogeriorly due to the close postion
o the protoconid and metaconid. The mesoconid and the hypoconulid are prorounced, but the
meosylid islow and smal. Enamd in the basn iswell crenulated. The occlusal surface of ml/2 is
rhomb shgpe with a very low trigonid basn. The entoconid and the mesoconid are well developed.
The meogylid is low and double, with the larger one connected to the metaconid and the sl
lophulate one separated from the metaconid by a narrow and degp motch. The pogerolophid is
drong. The buccd valey is wide. The trigonid badn is very low and enclosed by a conplete
metaophid and a low anterolophid. There are irregular low creds on the taonid basn. An
anterolabia c¢ingulum from the labia branch of anterolophid joins the labid wall of the protoconid ,
an' anterosnusde’-like valey ispresent. The m3 is subtriangular with the tdonid basn expanded
pogeriorly. The entoconid is submerged in the pogerointernd cret. The rotch between the
metaconid and the doubled meosylid is narrow and diginct. The labia branch of the anterolophid
is preent and the” anterosnudde”-like valey is diginct. Enamel on the talonid badn is
crenulated.

Remarks The goecimens described were origindly referred to Albanensia 9. (Qiu et d.
1985) . It is true that the teeth are dmilar to Albanensia in Sze, in having a metaoph on M3,
mesogylid connected with metaconid on the lower nmolar , and with diginct crenulated enamel on the
badns. Neverthdess, the pecimens do not corregpond to the diagnods of Albanensia as given by
Daxner- Hock and Mein (1975) in having a labid anterolophid and’ anterosnuside” .

The taxon is characterized by a large dze, having a low double meosylid, a labid
anterolophid and an anterolabid valey. It differs from Hylopetodon and Pliopetaurista in having a
metadloph on M3, a low double meogylid, and a labid anterolophid and* anterosnusde” on the
lover molar. It is different from Miopetaurista in having a double mesgylid joined to the
metaconid.  Therdfore, the precise determination of this taxon mug wat until nmore materid is
recovered.

3 onclugon

The Shihuiba sciurid fauna is composed of seven genera and ecies, representing two
sulfamilies; it is a rdativdy diverse sciurid fauna from the Neogene depodts of Eas Ada. Anong
the saven forms, Tamiops, Callosciurus, Dremomys and Sciurctamias are extant genera, and one
genus ( Hylopetodon) and four gpecies (D. primitivus, S. wangi , M. asatica and H. dianense)
are described as new.

Except for Miopetaurista, present in the Neogene of Europe and wedern Ada, and for
Sciurctamias in the Aeidocene of rorthern China, dl the other taxa of the Shihuiba Fauna are
known only from sutheagern Ada. High endemicity of the fauna and poor krowedge of
phylogenetic relations for these animal's make it difficult to determine precisaly the age of the fauna.
However , the high diversty of the fauna and the habitat preferences of sciurids are conductive to
undergand the paleoecology of the Lufeng hominoid fauna.

The fauna includes three adgptive types of sguirrds. Sciurctamias represents a ground
squirre , which mainly inhabits rocky and nountain diffs. Tamiops, Callosciurus and Dremomys
are tree squirrd s digributed in foresed areas throughout mog o the Orienta today. They live either
in afores of broadlee treesor in a mixed fores of coniferous trees and broadled trees. Judging from
the dental characteridics, Miopetaurista, Hylopetodon and Reromyinae gen. indet. belong to the
flying squirrels. All of the living flying squirrel s are arboreal and usually require ome high trees. It
is likely that the Lufeng sciurid fauna indicates a rather humid and foresed environment of a tropic/
subtropic area, which might be warmer and noigter during the late Miocene than this areais during
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the present day. This ssems corroborated by the lignite deposts that produced the remains of
squirrels, and by faund |, flora and chemica andyds (Sun and Wu, 1980; Qiu et d. , 1985;
Baddey et a. , 1988) .

Different adaptive types of squirrels are d known from the Neogene of North China, such as
the ground squirrels Atlantoxerus, Prospermophilus and Sinatamias , the chipmunk Eutamias, the
tree squirredl Sciurus , and the flying squirrd  Pliopetaurista from the late Miocene and early Hiocene
o Ertemte and Bilike faunas (Qiu, 1991; Qiu and Sorch, 2000). The ground sguirres and
chipmunks, representing taxa of temperate arid seppe , are commonly known from other localitiesin
that area (Qiu, 1996; Qiu and Wang, 1999) . However , none of these taxa (at the genus level)
occur in the Shihuiba Fauna. Sciurids are well recorded in the Neogene of Europe and usudly are
important eements in the faunas. Remains of flying squirrds, in particular, are d9 found
frequently in lignite depodts, but none of them shows dfinities with the Shihuiba Fauna except
Miopetaurista. It seems that this sciurid fauna demongrates o close dfinities with either the
northeagern Adan or the European faunas. Thisis a o true for the middle Swaliks sciurid fauna of
the Indian suboontinent. It is clear that the Shihuiba sciurid fauna is endemic to outheagern Ada,
and isobvioudy Orienta in character.
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