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R ERE IR R T
BAE X 2 Y
FEH HRE THEE

(1 PER¥RETEHIYESE ARHRET L5 100044)
Q XEBEMERMNIAEAARFREEYE HEBREBH  70803-3216)

BE CRTEVEAENABERHE EXAMEBER—FBF M —Y ALY
(Stenostylops xiangensis gen. et sp. nov.). HEBUEKATFENEKH LGk X8 Tk
BREMDAER. FCROAHLRXRASTHA ZH RN B BT HRTHRRY R,

XK@R W EA, RAaHi, ek

PEESES Q915873

1976 47, JRI B 4 T A [ 2 2 B4 K BN (TR 1 6 i BA) 9 OF R % R R ZE BT R L3
HH AR EERFE LA T BEE, ZEFMT IR (L E5E, 1979), MI13HER
BERBMHE AWMU FREMN LR G F RS S EALHARLEE. BTEHEH,
WAEE TR TE-EREHT. BREEEAVSNEMPIRMATE, ANRIEEX
HK—ABR¥M. AT R, TRELYE LEREMEY A —FHNE X,

1 WAL

L8 B Arctostylopida Cifelli, Schaff and McKenna, 1989
LB F  Arctostylopidae Schlosser, 1923
BHER (FTM) Stenostylops gen. nov.
I FRR AP ARIE. )
MBI  BIE A& (Stenostylops xiangensis gen. et sp. nov.).
aEM X—FERH.
W BHER W) Stenostylops xiangensis gen. et sp. nov.
(B I:81)
E8fRE —Z%& EH5 P3~M3(V 12434).
FREM BEAkEEER 8, BRFHREYA.,
BAE LB P3~M3SMERTIF, SMEE, THKAT R, P3~P4 BT RKER %

1) PEMEREESWE (RS KZ952-11-410) 78,
KR EE. 2000-08-14
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B, FAGEEPRERENHE. MI~M2 EHEHRE, BRESE, TKR.
X Stenos, (&) WA, stylops HEE Y. BE LI EER, F M HAEKH —
KALKEE. xiang, ¥, IR E BITRIFR, BIAL G =B e 4 .

1 WMEERESE RN N LBRP3~M3(V 12434) GEE W)

Fig.l Upper cheek teeth P3I~M3(V 12434) of Stenostylops xiangensis
gen. et sp. nov. (Crown view)

#id BB P3~M3 I B RRE, SMEKTF, SN KT E, H EMETRAER
ML, XEFRRHYRTE(R )., THEF. P3ER=ZABIEEK, BIRER
ZENERIERTIEZ . FIMRHREAT, Ml REAE. SME LR LEMBT
WRERATH. FREX, MNERE, 2 VI, FHRITEMRREFEEIIINE LT
AR, TIMEHEMBT AL, EARFUANE. PAGHRLMER, BHEHN=ZA
. BFHELLP3 . B TEMILPIE, FRILEP FHER. KR VE, XAKKT
60°. JRKRFURMIRKRIEH WA R, 5 54 AT RA G MRER, 5508 B RERN=A
M, RRBFEE, RREFEEIMIE 2/ 3 i mF a5 A, BT G EEHHEHE
HFUEAR. 5 P3ARRETHRETBMA LEARK (MRS E) 5 B,

£1 HEEER GTRFM) A LEE(V 12430 AR
Table 1 Measurements of upper cheek teeth (V 12434) of Stenostylops

xiangensis gen. et sp. nov. (mm)
5t (tooth) P3 P4 Mi M2 M3
¥ (length) 3.1 3.2 3.7 43 39
& (width)** 1.8 2.1 24 3.0 2.5

*ERME. * SEBSFRHNERRE T RBNRZ AN EBERE.

EBEETRR. Ml BTRMBTHRAESR. B TEEFRE, T2 LUSMEN RN
ATMZBE. BEANE —BME%. & TFREMER, RRITEMRREH 55 EM
BAEARER. THREAAAFARRNEY. BEWFT4RE, LER, ERHEHKRE.
FRHENAER HENBRESRRIE. FRTSRERREEZHARR. FihaeEd
HAEEETKERA TR, M2 RSN, L M1 KBE (& 1), BAM ML, R HEHK
AR, FRIESITSHBER B U, EAME I Y P E. BT RS, Bh#FERA W
E M1 FEAFEPRER, ENARERRANAHEE. M3 EMN=MARE, BEK T,
SMEEFRTER M A MIA. BT R SR ARRE, BE R A0 (REBE) . SRR
1) B W4 LL BT P F 5 S8 .
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F2 WEEEERFRHFMELETI(V 12434) TR
Table 2 Measurements of upper tooth row (V 12434) of Stenostylops xiangensis

gen. et sp. nov. (mm)
P3~M3 P3~M2 P3~Ml P3~P4 P4~M3 P4~M2 P4~MlI MI~M3 MI~M2 M2~M3
17.5 14.0 9.5 6.0 14.5 11.2 6.7 11.5" 7.8 8.2

* JE{ME.
kg 5itit BRiC REWIEELALASHELEMEN, 5 9 B 11 M (R
3). BMZ W, B Sinostylops promissus (% 38 %, 1976) . Bothriostylops notios B & %

F3 tEHEMXLARMEMIESH
Table 3 Geologic and geographic distribution of Arctostylopida

Species Age Horizon Distribution
Arctostylops steini Late Paleocene; Tiffanian to Late Clark- North America
Eocene? forkian; Wasatchian?

Palaeostylops iturus Late Paleocene Gashato Fm, Naran Bulak Fm, Mongolia; China
Nomogen Fm, Shuangtasi Fm

Palaeostylops macrodon” Late Paleocene Gashato Fm, Naran Bulak Fm, Mongolia; China
Nomogen Fm

Sinostylops promissus Late Paleocene Doumu Fm Anhui, China

Bothriostylops notios Late Paleocene Chijiang Fm Jiangxi, China

Bothriostylops progressus Late Paleocene Shuangtasi Fm Anhui, China

Asiostylops spanios Late Paleocene Chijiang Fm Jiangxi, China

Allostylops periconatus Late Paleocene Chijian Fm Jiangxi, China

Wanostylops youngi Late Paleocene Shuangtasi Fm Anhui, China

Kazachostylops occidentalis Late Paleocene Kazakhstan

Anatolostylops dubius Early Eocene Shisanjianfang Fm Xinjiang, China

* Gashatostylops macrodon Cifelli et al., 1989 = Palaeostylops macrodon Matthew et al., 1929 (Huang and
Zheng, 1997).

% 1986) M Kazachostylops occidentalis (Nesov, 1987)3 FJo_b 8 5 7 758 F # %t Huob,
WEEHESHMA LRSI AERREXE]. LEB Arctostylops steini, M1 Fl M2
EH, & EAH WES T RRMIKAE (Matthew, 1915; Cifelli et al., 1989), T#isEAEH
B ML M EBIE, NEHAWENTT, EXKRREE. PEELEN M2 &LLHTER
F %5 K, {H 3% K BT A WA Palaeostylops & F I W A # ' 3 (Matthew and Granger,
1925; Matthew et al., 1929). /&5& M1 fl M2 R 5ERBI B4 FHRR, 5IZHENTE. W8
BREE Asiostylops spanios CRFE %, 1979) M X HIZET M1 #l M2 AE =AW AT,
AHAREREEH. IMEMTEM RIS —MILAEE (Wostylops periconatus i) P4
HiBRES. AR LABEFE, ARENER, WS BEERTRMATHRZ /A
B BRE, 1979), W 5B FE & AR F. Bothriostylops progressus #) M2 JMNBETE
MIARFAMHRZBAERE (HERE, 19760), EEHEFEANENEIEFEEFERT.
Wanostylops youngi i M1 Fl M2 WA BERNE, HERNMHBRREFRE (H¥ERF
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%,1997), SHHEELEEBRARRNES. WEEEEN dmawlostylops dubius (B A
N 19 EHFHFZHMUZAL. ENH M2 BB, SMFK, B, RKEDES L R38
AHEE. BIMARRETHRY. BREMERGEERTT LTEREEN =AM, Hi5E
SMULARFR M N MUEMEELH AT, BEXFMsI2ZANREEEIN. BEsE
B Wt Anatolostylops dubius /1, Bi# M2 K 4.8mm, % 3.0mm, M2~ M3 ¥ 8.4mm (3 1
ML 2):;MEE M2 KESHRE 6.5 F 5.4mm, M2~ M3 ¥ 11.0mm (B A, 1978). FE
MEFHAEEANTMAELRSE. TEMKELHR3IM25SmmEGE 1), MEHL
4.9 M 5.1mm (B AR, 1978). Moh, BB B BB R B AR Anarolosylops dubius B .
BRTE5LRMEBARRESN, MEEREEKNOIEMAS. LB EEREEL, FREFH
WHEEATEERAARTEEEATEBEANFTAC AR EME, H ek
RESBEICRE B —RF M A&, 4068 BN A& (Srenostylops xiangensis
gen.et sp. nov.).

B2 BEW (1986) IR M IER B RS 24 B F LA, 1558 L w4, g4l E
R ERNEE Y, A -HAKEMTHMAORKRER, LB HEK. . B4 5% 92.64 F
10.5mm, BRE— 8, RATREAAH BRI (V 12435). R RAHKEH — B3y
BIKHE (V 12436), KRB OFHREME TR, BALMEHEE, THERS. 515
RKTEMEE, BERBA, 80, MR YA, KK, 5. 84515 35. 66 # 33mm. #
R ETE, simEiR, K4 23mm, A2 (EA) A 21mm.

2 AR AEAE B R M R AR

HEHEHATRAT RN AEHATELOEHE BEhTRLER. wFNEE
Z WA RHEZERNARASBERE. HE (1986)EHAMBFELER TN, B LAZE
EWKABTM LS 28 B, Kk 8.22.23 M 25 BN EHEBEE, M B21 Breda g%
WG, 24 B AMANY T, URRRENT LSS FULNE=E= BT
HE". RERZENDREAGHZAHEN 82, LB A L8 HMEE (1979) 55,
& W B ARE (Phaceloolithus hunanensis) . K ¥ & (Elongatoolithus magnus) 1 7%
B R SE F (Elongatoolithus sp.). HHMAKEES ILAKEMBE A ZH TR E®. K
BHEREAMAERNNOHRAFRANKEERYU. RERHOMELEMDELMIAS
YLt SR M R RDE, H e AR B B . ASUERNETE 24 BERER
H BB 1T, # 50 R KR sh Y HE, B AR E 1R B 7 E SR 40 09 b 2 it AR A5 B 78
B, EXHH M RERFHUMMBERRRY W3, YREATREFERY. b&
BREMA LKA IR 1A, HPABIERE. KBRS W & Hit, (ER
AR RFH SR, SR S M I AT REEE R B A F (R 3), WA HE
TERRTE LR BSDUBER A&, R p B iawit. HhTHEEEER—LHFEN
HY, ER B ERFIK, KRALHEEZRE, B A FAEE XS SRERE
B#P, M EMEEER TSN, AW A AK, B, AHERE AR BHE i, B
XERSTERAFT MBI A GEIEL.

BeAb, #EBERHD R, 18 5 R B 1% & Fad M2 (7T RE24 100 F 5 F3 & A} Eurymylidae)
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MEFEAG (TEXCEREBACER). A EAERTEESL D BRES, 1979
FREE, 1984), Kt t h R H i, X b # s A B ey AR 4 T & E.

BB HraR B, 1) 7R H Db A b B LR W A B AR Rt R A A 2) FERE R B & AR AR
B2 RZEAMBRESHERBENESL.

3 MXRHE R E

EREAWWAZREBRNERT, HRARE U RBLD, BIY X R KR4
5 2 A RS & ZNRBRA -, X BT I TR XA,

31 MEAEHESLAE K REE

“ENLAT BT AMMERABEFRSET 1983 £, K& HE L THEE
R AL, REEERE N THRA B KYE ) Z L —ERHA. 45
AETHRDE BEDE. A8 NP RIEE. BEFHBN BN, KE DS MAFEN
BHREE. EXBUESTREMBE AWM 1962 ERA K4S KEGHANBE =B, HFERELNN
“EBRLATELENERNESEM AR E AN EATW ES R 28 2R
%, 1986).

T AA X CEREZ R 4T, “B B LA R ML BR RN FERDEE,
FAE 1973~ 1980 ], “BlELH AR BN PERAMEEEYME TEEN TS
b, SEEENMEHABREIERGTEENEBER. Mear=m B Ao, X
TENBREFELT ERFHER 8, XEMAALYEEHSE (1979 TR, it HHEARE
Phaceloolithus  hunanensis. K & & & Elongatoolithus magnus M £ & & X & #
Elongatoolithus sp. =, BIATCE MR A EH. MALICRAWHELEHEELRATRE
21, FEEEER 212 EMRE22.23 M 25 XA TRRER T HRFIAIRKEER
EFP), MZE 24 XA HIELRBMIALHREMABERIRHRIA. X— BIFEE" N
REAABHE. FAANERMAR EBLA ZANBREESHANYLAREE
0, B EER LS, AN BB El, XIHRNLLERRAGEN, LEEH
EHFELRHR IR 11 # (KR 3), EFELSAEGR T I~ FHBF, MR ZAE 2785
BHEHHFME, EHESIEEREXMEML, EEREBRPHER, KK EEHEE
MRERE22.23M25 HAMENLA, SEEXHEENMHES KR LA EMRENLY, EX
BEAFUBHEMBHESHIR, AR EE KB EREMH. BEATRBARE
BE, TR HAMRTEY (AR ER)HIXHELAL. BE. UHERRENHER, I
AXERARFEERY, ERBHUBERKEVRY. REFAERENELAEN
BN ARL, YR, UARHERZMXBEHER I JNEBERFE RN,
BAE 24 H RAWMEIAIWAA, BRI, HOREARNRATERPER. HH,
EMETElLA" LR PEY RIS LRLT REF AR AA. LR
WHSRURHA EWELE ERARKAEHMTIH, A2 EIERE, BEHEILR
FHERKNALTRNETESSRBOZHE MARFEMEEANNE 282 L. BRKM
AUCREN SRR HF AV, ETEBLA THREMN(BHERIERT), AEXAN
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WEEET R KGH (B SO BAEU EUKF, BEALNRERERZ 2.
GLER, BBk A BARMRARR. RiFHEL B Mara LErHEN, 2
FERFEMEA BT R R E DA (1997) WY, FREA.

3.2 HELARGEMNE

EHEH T LA R R EMEOMAT 1962 EME N RBYH, 2 FiZE—H
P, BEEEREFENFNNREFH, WF NN R, 1974~1978 418
JE 9 R A M1 BA S AE [R] — 3 X 3 ST GT YL 4H, 1980~ 1986 4F [ BT HP g A T BA A A8 78 45 28 7 AN
FRAEFHUMBARRBEREENGE. ATHAESR, QIBF 2 X LHERE, UBES
BRI &0 LR KR EXEMIBEL. 25 A8 8L F 0 357 /Y R 307 4 K
HWUOFFEFEHMBIEEAEXFEN, FEATFRITRY LT LR, B %8 LR
S, WRBERMNZFRBIEAERACHRE oGS AN EMEANXR, FaX
Fhar B BAERBER. NERSFTEHEEEZE, RIMNMAAIREGENTREHAX—$0
LRHEBRARN, BN ZRE. ETHESHNELHEMANZR BLEEH & X558
RBATLE KR EL, WAMTE, TN EENRYRL, RTFER.

BEHEEERUUMAEFRAM THHETARRENRRAS L, FHAS
XY KB EFEmE EHENR. XABREHFRE. BAMUEETZEA6HaE N,
EMHAREHRAMNBENCE, SN EHHAREATEHUARRE. B, Bma i iiss
FHHERERSFEMN, WHRMG® AE EYR. WREHE. 584 5%, BE LBHE
RERGBE, BEREBH AN RE -BEXRBEAERNNZE 0G0 &
ERIHETHRIMWAEE —EREUENEN, G2 EEEAREE. FEENETX
RERTHHHRR. NRBATENEHTENEYHESAERSETARHEY, ®
AEAEHENBEMNE., BEEFEBERNIARSENE RN ZHRE-N—. £H
WHRARGH—-ZRAREWRRAERRAREEW.

Bt RkAFRERLALZLALEBFOINALALHEBRFLHEE, FE5 ELBOLR
ReHE,
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ARCTOSTYLOPID FOSSIL (MAMMALIA) OF CHANGTAO BASIN,
HUNAN AND COMMENTS ON RELATED STRATIGRAPHY

HUANG Xue-Shi' ZHENG Jia-Jian' DING Su-Yin'"?
(1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)
(2 Louisiana State University, Museum of Science Baton Rouge La 70803-3216)

Key words Changtao Basin, Hunan, Early Eocene, arctostylopid
Summary

The present paper deals with a new arctostylopid, Stenostylops xiangensis gen. et
sp. nov., which was found in Changtao Basin, Hunan Province by local geologists in
1970’s. The new form sheds light on the age of fossil-bearing bed.

1 Paleontology

Arctostylopida Cifelli, Schaff apd McKenna, 1989
Arctostylopidae Schlosser, 1923
Stenostylops gen. nov.

Diagnosis As for the genotype.

Type species Stenostylops xiangensis gen. et sp. nov.

Included species Type species only.

Etymology steno, means the upper cheek teeth are narrow and long; stylops,
arctostylopid animal. ’

Stenostylops xiangensis gen. et sp. nov.

Type Upper cheek teeth P3~M3(V 12434). X

Locality and horizon Nearby Yanquan, Taoyuan County, Hunan Province; Early
Eocene Jianjiaxi Formation.

Diagnosis Upper cheek teeth longer than wide. External wall and ectoloph long
and flat. Parastyle rather developed on P3~ P4. Middle part of posterior margin
distinctly contracted forward on upper molars. Ml and M2 trapezoid in outline with
rather developed posterior cingulum but no hypocone.

Etymology xiang, short word for Hunan Province, where fossil was yielded.

Description The external wall is long and flat, and ectoloph is long and staight
on P3~ M3. All cheek teeth described are longer than wide (table 1), and have no
external cingulum. P3 is oblique triangular in outline with external wall as longest
and the posterointernal one shortest. Parastyle lobe rather developed, distinctly project
anteriorly. Protocone is large, V-shaped, and posteriorly situated on the tooth crown.
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There are no external and anterointernal cingula. The posterointernal cingulum is
indistinct. P4, damaged at posteroexternal corner, is also oblique triangular in shape,
but wider than P3. Protocone is high in position owing to litle wear. Pre- and
post-protolophs  are distinct, extending to the base of paracone and metastyle,
respectively, and together with ectoloph forming a close trigon basin. The posterior
wall contracted forward in the middle. The posterior cingulum is lower and weak.

There is no hypocone on the upper molars. M1 is trapezoid in outline (broken at
anteroexternal corner). The anterointernal cingulum is lower and weak, but posterior
cingulum is high and strong, forming hypocone-shelf, and as internally situated as the
protocone. There is deep pit between the postprotoloph and hypocone-shelf. The
middle part of the posterior wall contracted forward somewhat like lunar. M2 is in
good preservation, bigger than MI1. It is trapezoid in shape as M. The anterior
cingulum is lower and weak. The posterior cingulum is still very developed though
not as strong as in MI, and disconnected with the anterior one on the inner side of
the protocone, like in MI1. M3 is oblique triangular in outline, with posterior wall
longer than the anterior one. Both anterior and posterior cingula are very lower and
weak, and disconnected at the inner side of the protocone. The posterior wall
contracted more distinct than in the first two molars.

Comparison 9 genera and 11 species of Arctostylopida have been found in the
world. Among these Sinostylops promissus, Bothriostylops notios and Kazachostylops
occidentalis have no upper dentition been found so far, so it is very difficult to
compare them with our specimen directly. North American Arctostylops steini
possesses quadrate M1 and M2 with hypocone, whereas Ml and M2 of Stenostylops
xiangensis are trapezoid in outline and have no hypocone. M2 of Stenostylops
xiangensis is not as enlarged as that in the two species of Palaeostylops (P. iturus
and P. macrodon) though it is still much bigger than the other two upper molars.
Ml and M2 of Palaeostylops are quadrate in shape with distinct hypocone while these
two teeth are trapezoid in outline and without hypocone in the former. Stenostylops
xiangensis differs from Asiostylops spanios in having trapezoid M1 and M2 with very
developed posterior cingulum. Allostylops periconatus in the same basin with
Asiostylops spanios has more molariform P4, and quadrate M1 and M2 with pericone,
the situation is not like that in Stenostylops xiangensis. Deep groove between parastyle
and paracone on the external wall and lesser developed posterior cingulum of M2 in
Bothriostylops  progressus are different features from Stenostylops xiangensis.
Wanostylops youngi differs from Stenostylops xiangensis in having distinct vertical
groove and cusp-like cingulum on the inner side of the first two molars. There are
indeed some similarities between Stenostylops xiangensis and Anatolostylops dubius.
For instance, M2 of both forms is trapezoid in outline, with long and flat external
wall and ectoloph but no hypocone, having big parastyle but no parastyle or paracone
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rib. Pre- and post-protolophs form deep close trigon basin on the crown, and no
cingulum developed on the external side of the tooth and inner side of the protocone.
Difference, however, is still distinct between the two. Stenostylops xiangensis (M2~
M3 = 8.4mm) is smaller than dnatolostylops dubius (M2~ M3 = 11.0mm). M2 has
distinct vertical groove on the inner side in the latter but no such groove in the
former. M3 is longer than wide in the former but wider than long in the latter. The
crown height in the former is not as high as in the latter though it is not so low.

Apart from the differences mentioned above, the long and flat external wall and
ectoloph of wupper cheek teeth which are all longer than wide in Stenostylops
xiangensis can distinguish the new form and other known arctostylopids.

2 Comments on stratigraphy

2.1 The age of Stenostylops xiangensis-bearing bed

The Late Cretaceous and Paleogene red beds are well developed in the Changtao
Basin, but the boundary of sediments between the two ages is hardly distinguished.
He divided the upper Cretaceous “Yanmatou Formation” into 28 beds while Chu
(1986) described Yanquan Section in Taoyuan County. According to this report
dinosaur eggs were in beds 8, 22, 23 and 25, arctostylopid fossil was in bed 21.
That means above Stenostylops xiangensis-bearing bed there were three dinosaur
egg-bearing beds. In fact the complete dinosaur eggs are all in bed 8, which studied
by Zeng and Zhang (1979) are as follows: Phaceloolithus hunanensis, Elongatoolithus
magnus and Elongatoolithus sp. Among these fossils Elongatoolithus magnus was
found in Wangshi Formation, Shandong, in Nanxiong Formation, Guangdong and in
Hugang Formation, Henan of upper Cretaceous. So bed 8 undoubtedly belongs to
Late Cretaceous age.

The ungulate’s incisor and big mammal axis vertebra in bed 24 described in the
present paper were never found before Eocene in China although they are of little
help in age determination. Arctostylopid fossils so far found in the world contain 9
genera and 11 species, ranging in age mainly from Late Paleocene to Early Eocene
(most of them are in Late Paleocene). It is mostly similar to Anatolostylops dubius of
Early Eocene age among all the arctostylopid species though Stenostylops xiangensis is
a very strange animal with much longer upper cheek teeth. So the age of S.
xiangensis-bearing bed is probably of Early Eocene, or a little earlier. We believe that
in Yanquan Section above this bed there are no real dinosaur egg-bearing beds.

2.2 The valid formation’s name for Paleogene sediments in Changtao Basin

In Changtao Basin there were several formation’s names, such as Jianjiaxi Fm,
Yanmatou Fm, Yuanjiang Fm, Taoyuan Fm and Zhaoshi Fm for the Paleogene strata
in the past, but we think Jianjiaxi Formation is a valid name. The reasons for this
are as follows: a) This name is the first one appeared in 1962; b) It represents real
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Paleogene strata in the Basin.
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iR | %83 (Explanations of Plate 1)

1 MR GBF#) (Stenostylops xiangensis gen. et sp. nov.), X5

E#E P3~M3 (V- 12434) EEM (L&) (stereo-photograph of crown view)
2 ABESIIH (Ungulate’s incisor )(V 12435), x 2, a /BT (Labial view); b FHEM (Lingual view)
3 MRASPWREME Mammal’s axis)(V 12346), x 1, a HEW (Dorsal view); b BEM (Ventral view)
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