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(CPEBER L HHESIY S E AR dLx 100044)

WE KELORAY PESYXANSCEAPNE A FREE. LB =FfWAsmks
MIRBLEYN, BE LR PE/NSAIYOMBELH, AMURETHLLR, MHHBRET
AEBAERE L. — N ESRAKRERMLA - SERFAUN YK RAERE =L
BRESHAHEET. RESYEKRAME-TEFMNRENIE, ©5HFKS IR
BRI EIIHE.

X@im HE, ME=4, PEIIPYXE
hEES LS QI15.87, Q915.7

—., gl

h(ll3

BERR B A MR, PEBEIYXEZSBHILAARER. MK R
REEE - f —&40F: TR EERL Bt ZFHXMERSE, HEF
Y, REFEEED. L. ot REABEEIILMX, HRE, TR Y550
X,

BEMSIYXREIY KBS RAMEERER, WA EORREN, &
FitmegE i, TEEPHRFHEPEG. WA HARR, EEHRBNHAIY
(EAESE, 1995). XUPRAURNKREIYX AN FALRAE, MEHBE, %5l
REHM T, g, R ERL AR EABRKEAR: - EAHRERER
HAE AR T KEES — QIR e, H— T8RRI T REER - &
WEFER Y8, FRENYXROALEESH. B4, KEEILIHY M 5 2
WHH AN T2 FENET SRS, 25 L LB B AN E RS T TR R
PgE—A s RENYXEANEILSHESLEHEARAEE, Lot (eEin
MR BEA LR -1 U E3YX A", XHERBEIIBNLATFHHE(R
HR4H, 1964 30, 1957 skHFE#M, 1979).

sk, ERE)IZHENRE - LEMHEITRY S E S =M S ( Hipparion) X% # 5 H
P4 B KB R ( Chilotherium) . & ¥ ( Hyeana) itk W 52 ( Gomphotherium) F s 4L, 18
BREPFHRM N, SRS ERE-SEASY A TRER R,
B BRI R Mt a— 2 AR, SRR G X MRE XA G EHRIRE R,

W HE: 1995-08-25
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BRI, AR EILME R TR KA.
YR RRRI, KEHYRERRREE, R —FE, ELREUTHASR

fiE:
()EFPHR ENE—-RIFFERRSEANHREE. XERANESRST LR L
ERAE, BA-IMRERREREEK, HSAEYNS LSRR BES. S48
KM TRKEEAY LR RREMBEY, ERAWERINIWHE, BS5RASE
B JCAE LA R A W S Bt — A S AR R X R RN, BAESHB R AREE o
B R EREK R,

(2) RRMEEES RN FERE, wmESRLkE. NRXEREARF
rE, DEWIMKASYEHBENE. XMHFEERTEKX.

BAME ML, RER, LAY XRERBEAEIHNFFE. WRERE=
L REFEIYX AR LR, e, BAMRBSIARF SN ZEA U B
fE, HTHBARERIIYEZNMEE =M SERM, EEE=MDBHZEHRE
ZHUFERET, A CRETEFERERZRNBRE =2/ siea, amPER
— BT /N LS AR 3R 4 A 5 X R FHE.

XEFRA/NEI Y, REREABRE=LURHCERATHERE. B2 E.
BFA.WGEMREE. XRHREWENRATARER ), HACREREL TR
R, WRTHIER, RERS/NEFLYN HRREENBE, HHE), WnEEE 3
Y L3 A Bl o BRAR B KA B — AT, (BB TR e iR A 2 76 i B
FRBE /1 (ability of barries) Hixt K, PEIZIY S, FEKBMEAMERIBEPHEN S Z
FBEFEN Y, HETNEEXRSARFENHXEE AR, XH, RESEH
TR YRR R H TR 40 A VS 2 SRAEN AR . AN EL B X F e BB BRI R R M
WIFEREHE BRTE SRR, HE/0FEEXE AT, BI7ZE i F oA R
A, HeAXRAMEXRBEARFESH K 8 BHLR AL (Castoridae) . A B F
(Seleviniidae) . #E il B} ( Gliridae) . #k Bk B Bt ( Zapodidae) . Bk B £ ( Dipodidae) . B B #
( Siphneidae) . B& B FH Spalacidae) F1 Bl %&FH Ochotonidae) 35, Jo— KK, HEIH 35l
Y1, RERFERAEH 4 BB Tupaiidae) . % B KR (Platacanthomyidae) . BR %% Ft
( Tarsiidae) 1 K B85 BH( Ailuropodidae)] H LA PR /N 38, X —ETHIFA B
TR/ s E X RBEP R A RS HEENERAE L.

HEIAERE LM RS = L/NAA S EE B 302N E D, HhEas
KL, M A A TR PR LA WE (R R A GRS R(P
). AR (BT | TG (B T tt) . NS R E(Be P ETD) L L F A
MBIt — Bt NSEH E (R ) AR s ERri) . X A
BHCE BT o iR B — e, BT A TREAR KL G
K OBLR HE 28RS MARR THRANAER(RE), AR THARX FEIE
B (), BARBRIT RN A AR AR R R U RE X~ #EH X
R RSN LA LA E T, [EaT SIS =L EAES Y X
% X PN SR
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Fig.1 Neogene micromammalian localities of China

W 29 ¥ i (Early Miocene): 1. ##(Xiejia); 2. 22M(Lanzhou); 3. K% (Suosuoquan);
4. J7ili(Fangshan); 5. FHE(Xiacaowan); 6.1lIfF(Shanwang);
@ P HFt(Middle Miocene): 7. Mihi¥ % (Halamagai): 8. 7K ¥ ( Danshuilu) ;
9. Z "#&(Lierbao); 10. B/K{(Xianshuihe); 11. [ Tongxin); 12. EHHFH(Koujiacun):
13. ¥ /K H(Lengshuigou); 14. FFiE(/pJEE)(Kaiyuan); 15. i & /R(Tunggur) ;
@ B Fitt(Late Miocene): 16. FIA S ( Amuwusu); 17. #if(Bulong):
18. #HFE(Jilong); 19. #31(Songshan); 20. B Qingyang):
21. A KHI(Shihuiba); 22. ¥ M(Ertemte); 23. #J1l(Jingchuan); -
A Bt — FHTiit( Late Miocene —Pliocene): 24. #i4t( Yushe);
25. W/RESH(Harr Obo); 26. EFKW( Leijiahe)
% 5 i (Early Pliocene): 27. H#)33(Bilike); 28. i@ ( Zhaotong); 29. JLif(Yuanmou);
Ve B E#iH(Late Pliocene): 30. W¥#(Youhe); 31. #4k(Jingle); 32" K§#i(Daodi);
33. T#¥(Dingcun); 34. FOJETH/Z(Cap Travertine of Zhoukoudian)
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=L PEBS =L/ NHA Y ERE LR XS E R

— i, — I SPE R R R A T — R IURA B B KB R
B, HhmAsy A MREAR, ERETRNSIWEXRFILIP, EARENE
BAIA AR,

HEIE NS IR — R, BRI RS, HRRXAREREHBHAR
R, ALK R, KRB TRY. WEALFHE. HR AL LXK
FESMHR, REARERNA, IHRERE - TRERAMERESAHAL. Haz
YA RIS RN, RESAE/NEI YRR BERFHARE BE RN, RERA
KB B LRI E RfFFE(EARES, 1995), XAITRBE =4/ NME .3
YR K s IX 2R BSR4 T A AU 2

I EiEE RS R

Bttt RERPHFEA/NGIYH S FE LA T AL XA H R, T
H, FRIYHEXY B TFRAENEIR, MBTIAREAFEANBALZSER R
.

AV A BH/ RIS AT B I R R =N B R E, XB 5
YIRERT & B /N 2L 3h B4k 4 A T8 ( Erinaceidae) | 38 B B Tachyoryctoididae) . #i Bk
BB Ctenodactylidae) . 7 T B BH( Tsaganomyidae) . #3 B Bl ( Sciuridac) . HBEE L 4 &
F+( Cricetidae) . . #}( Leporidae) M BB FH( 2 &8, IR &, 1980 1B 5 ¥, 4,
1988) . ##ERURL, Mk BA A T BB R Bt B R/ sz sy, LR
RTAFLAAEMK, BT PPttasEe X, e EsEEs, ABEE M
BAMZARELFRAHOR, ERESHTETHIX, CRBEEEET2IEK, &
EASARM R L TRILAL, XHERHMMEE MmR, BTN T
S5 DX A 3 Y A B Xerus) ; TERLEI BB B 2R )8 T )48 U Bl ( Erinaceinae) B FF 2, 7%
REZEANWRERMEEIN T, A EEX, LXK R SEit/ Ei s i+
PR mBAR, B AMRER MRS, BEBTHIARSEEM AT KT IH
B, XEAYEIC /NS BRE A RENBA RN A,

gttt P HHANEANYH S B EERR T LI N E N (BES,
1996) . BrVa ¢ F538, 1978) PG X T R (R3O, 1991). Hfl( Young, 1927).
H(ERESE, 1981 MFTH(R I, 1988); B RBF PH /M MEFL S & R
AomiE, HeHNRAMERM LG (EH, 1987).

T NS A TR T RS ES /R IRER, 2 e EimR
HXUREFXFAFERTEX, BTREARBBNEICRBRX(EFEM, 1979). B
IRANEZ R AN RERE, THREMMERSH— it/ SR et &
A B & B4 #1158 T B Erinaccinae) . BEFH Talpidae) . #IREF (Soricidae) . B F B K & #
(Chiroptera Fam. incertae). LI 7] 7 %} (Aplodontidae). # & &+, 7 & &, # 8 &
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(Eomyidae) . M FUBH AABEEBRL. BERAL. ©RA AR &5 (5%, 1996). XERBRE
FH-REM ~EXBHHEE) M—E BRSO R sb, & 0T LUE B A 3
Yreh 43, BTSRRI AR ME 2 FiR,

o 2JLRNEA o WILRHE  OKIIBdL Orfddt. FER
REEM TERS

I 2 3 4 5 6 7 8 9 10 11 12
AR H FIE N Bt A R W B & R
& B B % HREBRER B R B A
18 s i B OR M BOE B R M w # B
# ® #
Extant
Family
FEGIR
HAE
Chinese P.R.
Present
BRI
PRI ER
Tunggur Fau.

B2 EdERH I NEE YR AR S AR A X R
Fig.2 Distribution relationships of the living families in the middle
Miocene Tunggur Fauna to the related recent families
@ Particular to H. Rs @ Restrict to or mainly distributed in P. R
(@ Distributed to northern Yangtze River; [] Wide —ranging distribntion
1. Castoridae; 2. Zapodidae:; 3. Ochotonidae; 4. Dipodidae; 5. Seleviniidae;
6. Gliridaes 7. Spalacidae; 8. Siphneidae; 9. Erindceinae: 10. Cricetidae;
11. Talpidae; 12. Soricidae. P. R.=Palearctic Region; H. R.=Holarctic Region

BAENMEASF, HEARBFENEEAH, IHEARERTIELANAE LA
(FEX R, (ERPA—-BLAEEAFER). NE2R, ERERARN/IHEIA S
W, BREDHICAFER A BRMBRIERAIN, ARXARHFHAA, mEXARERA
BEREN LXK, @ RAYBAXARHHER, SR REdRdt kb
B, BEZIDHEPC KU TRBEMHAER - £ 6 BB ( Plesiodipus) . &
RSP EERRE WARB TR AMCEA, FWaimprk, RAEMKEES A TR, T
R R EE BT LR ML KB (Eutamias) FB 4551 20 BUR ( Atlantoxerus)
A=, B@lRFHYEP, BRA-NMARNEFTEERT - B, BTHAER
MRME., X -FLUA TaEGRIYHLEREN, XUTARNIANEE. TR
B — A 5 B AL AN TS 6 AH SRR B R A SRR R B SRR
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XEER T T PR TR sl R, BRRRABROK/NEASYLA, B RBE
REFLBYAIRE, B AHEMRR, XBMEAFRER IHF - ERF 568
BR, #ERNE-TRE - BRERAN BRFHE. FilL, TUKT, WESEES
B DX R B T N EL S R, PR A2 il R S RER — B

Merhapttt MEOEIEARE, EELH TELEMEL, AE(EEARN s
B WEFREN . R SH R TRARME IR B Rl E R
RERMZEREAKI, B0 3R E 77 AR 7 & B it i 41N 2L sh A 2

BRaH i ®FH H % B % JEH
Scandentia Insectivora Chroptera Rodentia Lagomorpha
i 2 3 45 6 7 8 9 10 11 13 14 15 16 17 18 19 20 21 22 23
BoOom L MR B WL T BEOE O OM OB e R OB R R
OB BERG EsEe TR R E R B H R & # g
BoOoEE B OMBEH EH B M B AR MR BB BB HH
R e # F
* ¢ x000 ee€0 o0 e + O % %+ ¢ 0 A O O ¢ O e

o EF S

—¥E
(d675)
Ertemte

Fauna

AR |
() |
Shihuibaj
Fauna

(4L A (& 7) (H &)
o 2R A * REFERHEH O Ef. IR
o WiLREH Yo IHRRHE— EAESE O FALREE
O PEELR A * TEAFERKEHF—ERFT  + CHBX
B3 i, Jb o R N LS B R R R R R
Fig.3 Composition of micromammals of Lufeng (South China) and Ertemte (North China)
1. Tupaiidae; 2. Erinaceinae:; 3. Echinosoricinae:; 4. Talpidae; 5. Soricidae: 6. Pteropidae;
7. Hipposideridae; 8. Vespertilionidae; 9. Aplodontidae; 10. Sciuridae; 11. Castoridaes
12. Eomyidae:_ 13. Gliridae: 14. Platacanthomyidae; 15. Rhizomyidae: 16. Zapodidae: 17. Dipodidae;
18. Cricetidae; 19. Siphneidae: 20. Muridae; 21. Hystricidae; 22. Leporidae; 23. Ochotonidae
@ particular to Holarctic Region; © Restrict to Palaearctic Region;
(® Chinese Palearctic Region distribution; % Endemic to Oriental Region;
Y¢ Restrict to tropic —subtropic areas of the Old World; 4 Distributed mainly in tropic —subtropic
areas; [] Eurytopic familys (O Restrict to Neoarctic Region; + Extinct family
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BZEMA, WY BRI S A =B S RE W5 H A4 K2 319 (Fahlbusch et
al., 1983 FR&ESSE, 1985 FREZE, 1985).

Wi SES, Rl SRR TR LR A M R ERLE R, — %A
Y BAA RIS Y R T AR AR LA R I b I B 2 B S BE R A A AR, b Y —
GEMYBHILF 2P AR R RN %S RE, BHFERT BB
(Muridae); MAKIMBIYBEER, AR EN LR, MWBEH. BERA. TERH
(Rhizomyidae) F1 25 Hystricidae) XM # 2 8, B3I RX B BHN —%H
HBEEESARIM X RZHXE,

ME 3R, AR EEEYRaE T HaaERE LPHE b &2 S
B 2R NEEL s (BRER B AR TR ERE TR, AXEsiYh, RAKRE
X, WTHEAEREBRRESA LH, B E—B—MRETILE/~E R
FIREHX . EE —%Ki, [V H(Scandentia) AR K ERTEE, THA TR
¥, HEAESH TR, BT RER. _

: REBA=ZAH, AREARKI IR RFLAE. EEMARNER, Hhhg
PREEMGTHILR, MEBEARMMTRER, WELT BRI, EER
THKINE YR,

RFEERA=AH, HblmEs 2slAmr 48, SRERT _SEzsimeE, dd
BT AR, MRS A TERE, BTIERERAE — T334 4 0 0008 R R B
R R R T REA KIS,

MW EEZ, A B, BTRRK HiRMUAREMAIRS. BTEASILRE
MR FA R EEN AR ABRAL BB, BRERT BHE, {1
HeAm R A RIS P EAZK. BTIREFRMM THILAEN SRR
BRBREART 4E, HERBN—RIFRTAKE, BTAYARENEREEH
MBRETEB T2, BT HKERE - EREHANTRMNEREBERARATH
K, F—7E BRI, _

RIE BRI R AR IAERR LIRSS, BRALT 8/, £ KRIEL
B, M) )RR A BT R EAR R H .

METTH, BEAKRNIDBTSANNELDY, BB RS, WEEERE
AREBE, BRMER -0, ERSEHLRSHAN BRI MRAERER
BAR AR CERSS, HEBARENAEERNB TR, X%EFRAR
AR, BRI RAMSOEREIL T R ML EMt AR, HE—R]
TRESYE. T _SFEPHEERNB —REOSA/NEIY, BER—%, B
RS A ERBEBARA T 4. BT LIt R LR T WA S T A

XSS B TR it ey, RERI NS ER RS REH MM
B, XFE SRS EAR IR PR R, BB R RE.

SRR — 2 b B R T SO AR T AT K, W IREE AT R B IE Y i
. BRERESHEREBN K. FHik, %P0 —5%E 54 ST X R R4
P RARKNE X,




286 "R E I Y ¥ i M

MBEAESFREL: ARTRIA RN B, AABK, A TR AR B AKIED 0 R A R L
ERRB IR MERER P oA X =ZRNE, HENXBA-LARANE, XELH
FRIY. BHHE_SEBYHNOKIANYHRERTHRERBEHUZL
(B 4).

L SENCE ] R ER
(Tree squirrel) (Ground squirrel)
it H Sciurus Eutamias Spermophilus
“RE R AR ERRE ERE

(Ertemte Fauna) (¥E. BH) (. BH) (iB#)

B OA®S Callosciurus Tamiops Dremomys
ARG BE A RR EnRE  KYRRRE
(Shihuiba Fauna) (B, TH) (EHRAH) (R )

B4 Berparitesy. JL05 RESHYRE b AR RO KR

Fig.4 Composition of tree squirrels and ground squirrels from the late Miocene
localities of Shihuiba (South China) and Erteme (North China)

“EESYRTI=ARNEFERRNRN - FEF, BTLHIARIMANE, W
ARMHY RPN ZBEBERRORA - IR, BTRAREFIHRE, S04
HEA MG MR NARAR, FrER0ESHRER—H.

MEL B R SR AR E, —EEYRSE L R H—H,
CHERE-METF TR ETE, UBRE SREREREN ARG, E5RATILRAH
£, MAKMBIYRF BT — i — WA, DIEBREMER BRI, SHA
REFML. HHAERTHIEEN, REEXTFEEHIMMRATLHERGYE, &£
B SRS A LK REMSEET.

Lt EEEA/MERSYA O RAREELA TS, B LB UARE
HATE, B LR IR, TR ATE, aafkas,

b R SRR SR IS Y RS R R, MLY%
MARJLF S ZBE—H, IARKNRZGERMRERI(TRRERECER), MHd
BT RFRH( Arvicolidae) . FEHLBIH B R /R A R R — M RB R i L KB B R 3R 35,
ZHBX EFEH T RAK/PMRA Y RREARE, BIREAESIE SRSt
—BH, REEZTHRPHUNOIAEZEEKX, +0EBHFHKE BUR (Kowalskia) Z
AR LFit TR SR BUR B, TR B A R S R b PR B R i
MENFEET.

2. B AR RERITEHE

— P ERPEM—RIYMEE KM FTR, EATRE—KYH o ftk REH
AR, XM, EAZKRARBERHXRZE, HAEMSEXRIYRENT
W, FEit, SERWAESYRAR L, RTRERAFARRRS, AN LA
RARMSIPAT, KRS B X EERE.
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ERRO G IR MAERZE, FEIH—-NIEX. WREE=LEIMERD)
PAHENXBERRVEHN, BAXMNELTHLFEIHF—TTER, BRELEH
At Fge oo /MBS, AR TERE R AT R R B =
BERE, RALFTEBSHRSH/PMEADWAFE, X—adaRRE—
AR R SR TES W), /IS4 E S BR.

2tRRE - HAUAES PEESIERF AR RAas T

° ] IO A O
™) 1 2 3 4 5 6 7 g8 9 10 11
A8 #m R BE € % ] i B o on B
72 % K K R o Bk B & K K’
B O# B B R L R PN S
®#
1 t
I I
I |
I |

—_————
—_————

tot
P
i
|

—_——— =

TEE
Bh¥E

(Xiacaowan Fauna)

— m——
— e ———
—_—_—— —
— e ———
PP —

|
I
|
l

12 13 14 8§ 9 11
ESHE i R & B
®R 2 e B R
T R # B OH B B
BB
B
)
AEREE % . WHRFSH H# O

BS Rt T RS R AR
Fig.5 Composition of the early Miocene Xiacaowan micromammals
1. Castoridaes 2. Ochotonidae; 3. Gliridae; 4. Cricetidae; 5. Eutamias;
6. Aplodontidae; 7. Ctenodactylidae; 8. Soricidae; 9. Vespertilionidae;
10. Sciuridaes 11. Geomyidae(?); 12. Echinosoricinae; 13. Platacanthomyidae;
14. Rhizomyidae. A Fossil found in North China; Other symbols see Fig.4

RERITE, FEBHYWHSAH/NMEILYLA B3 R(SERE, 1983), HPil
FEE, Mk B RO BB ? Geomyidae) WERKBAREHX WA T KR, WREH
BERLRIAA BB R, ME ST, S RRAARELERAELFNSE
REBESAOAER RAERS, YARERGANEERAMEBRALM, KA
EPERARMUE FRILUAKCRM, BHNSHERTUSE. & TR/ - LR
HWEB. £ FRREWETHE S, WA ERMAERRR S ERERATRILME
1, HREBRIEHNT LR LIE(EEE, 1974), AREUHEREPHHOFES
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(Mein and Ginsburg, 1985).

DL HESTUiE, MuAb A i T ISR, IR T HAEERE TEAE LR A
RRARM, XA S EREL R CERNRESHYHE SRR E, BREH
TR T X ZNHEFHNER, RUT TEESYREAW Y X R LB 30
Y14 & WIRFIE.,

3. FAMMX ERSK

- REARBMAERSH NSRS GHEL, T ERBEPHHUART T EE S
PIRERITEERAG 22N I KSR N .

B Hte, REMEE YRR A RR R, et R eRE, m
XEHARMHELHRANAZEL. IHCSED, ARHEERM. BERB
(Tataromyldae) & T BB LA MR R T MRS MT X, FELE 2 4 0 R I
B HBERAL CRBMRARERARENIRTERFANER, FTEBYHRESR
—EFERE FRANIEFOR, BRBRTILNE THRRERNBS. T HREE
AR ALUFRARIEMNTIL T TEBX Y EBMER, MIZBERBEHLYHER T A
SR, RER, AXRIVHEARHENMER, RBWE -MEF TRERY
AN, MARNYHERERERER, HR7T —MHFE AN ER BEAKRALH A
RIFIR.

M BRI, gt R E/NEIL Y R, AMUEAE TR R, R R & B
TARBMERM M. X—MEBUFRH, FPHmRERBMETbE, AR E
B ARWERK, HEZEFRESREW, HHRSEEA, AEETReEE SRy
ZXMELUE IR, EmEX XK HEE R B AR T AT, ZEEFERME
#il, ZRARHIX AR T ERY N EE. (SRR, X NEE L E ikl
FRAEZ(CFEE, 1974 REKE, 1983 HES. M E, 1988), BAHIARMARFER
oA bow) TR R, M X BB S A A B R, JUE TR R
YR TR A

=, FEBE = 2/NEFL sh Y X R R (LRHE

HE/NEFL YIRS B AR O R 2B 4, WEE M
AT s R — S RHMR NR e s B BE R, R TR shi B —2eRlR A 4L
FHREBN YRS, URAEREERESFHMER, oA PREttn T
Y B — H SR B EE R, AR AAE TR AR FHRED
B ERRBEEHN - FM/NETL Y, B T I — WG AT BRUBHFI S RLAT
WF I FHAL A —26 | Fr i #h &5 ( Teilhard, 1942: 384K, 1993), TR AL H T E#iR
BRAEE Ry, matERH et SR F it . FHst, PE/NEIHIH X
RO P BB R NI EEN TR,

X FZA IR, 2REENELDRI/NEF I = T, fFi—
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BB A R IRPEE RIS R, XA AAS B ERIC S, Bk
REEEFE MY K4/, BT RHUMENLEYRRS, FrblX—n s
BERBENTARBABEAEREGTERE, 1994 BK4E%, 199). HE, trBE=4
INBE B IA IR ES, R XRNSYRRESEENEALRE. AT
HWPRECH P HTIEES) — @ RSBECP R — FIAR S IR sh BB BT i
B8 - CEEGYBEERH R - BRSESYRE(B Rt RE EEH Y
#) — WHlsEsh R, SES YRR L) — RSB (% i), 3Rk
HRAE, ML CE R B R R, XA 24 AR T R b 5548 18 42 1
—ESYRE, BVRHAR A S KR BRI R T R AR R B B A AL, X AR b 8
X RREER —M AR RRERE R, WEFTHBX G5 EENRAR, Mdh
B W19 X B (Bellatona) — B 3 i B 89 89 B % (Ochotona) — & 5 i (4 81 B %
(Ochotonoides) X —3Z F, HFNERAIWEARLIBRPHEETHENEHTHER
B+ ER(Qiu, 1987).

RENYX R ARE=LURNEEME, URBREATHRR LA SHRERHR
KEHIEWHILA S FRHRORENSGER 10° L4, X—BL, BAESE M
RESHRS RN EHEARREENKOEFHERE L, Wik, SYELHIER R
M RGP A GBI, THERSBERESEAREFIML RESHSE
R EAEN, RRABREE, ETUEE, SREEOTR, S55[G 0EE
K- 0 2 XU M A 3 W B 0 K BB S B, AR B30 — b X B e r T
EERSE AR, BTHERA, BE SN ANEFBX S BED SATF
B HBUBT R, MEHREEN AR SR YA SN, THSEN. BE =g
FRBIHBEMBRANBER UEABRE =2 R+ SRR e, Tk
R EMTER AR T R R R, X R MR S B AR s — A RS, Rk
MEBHILR, (HOME=LUREE — MR h I T R SRR, HRA
BESRLARS BRI 2015, RARBHI R BEESRE S, HARH M. X 5 B B TE § R
RERABII. #5800 R THE AU T /NS SRR, 1 E N T35 5 B &
W FH R 5| A B3 R AL R B BT, /ML) B B 48 5 1E PO A SS B L B
WHEZ RAET M, RRHHLER R M RA S FE TG ETMEEE, HEM
RPBREE, EASHA—EMNELE.
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HISTORY OF NEOGENE MICROMAMMAL
FAUNAL REGIONS OF CHINA

QIU Zhuding
(nstitute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing  100044)

Key words China, Neogene, Micromammal faunal region
Summary

Distribution of extant land vertebrates indicates that two distinct zoogeographic
provinces exist in China: the Oriental Region in the south and the Palaearctic Region
in the north. For a long time, China was considered part of a widespread “Hipparion
province” of late Miocene and Pliocene age, and distinct differentiation of faunal
regions was considered to have commenced at the beginning of Pleistocene time (Pei,
1957 Zhou, 1964 Zhang, 1979).

Existence of certain higher endemic taxa in an ecogeographic category is the
sole criterion for differentiating a faunal region. The palaearctic Region, for example,
possesses a series of peculiar families, such as Dipodidae, Seleviniidae and Siphneidae.
Hipparion, however, was a wide —ranging (eurytopic) genus and its wide occurrence in
the late Neogene deposits of the country does not indicate a single zoogeographic unit
in China.

Small mammals seem to more reliably defice faunal regions than larger
mammals; their stricter correspondence to environment results mainly from their
limited abilities of migration and adapiation. To date, more than 30 Neogene
micromammalian localities, ranging from early Miocene to late Pliocene age, have
been known from China (ﬁg:l). Collections from these localities are not large enough
to define the limits of Chinese Neogene faunal regions, but allow for understanding in
general the geographic distribution of small mammals at that time. The purpose of
this paper is to deal with the nature of the Neogene zoogeographic provinces of
China, through the distribution of recovered small mammal fossils.

Latitudinal Variation in Taxonomic Composition

1. Early Miocene .

Micromammal localities of early Miocene age are mainly known from
northwestern China. The assemblages from Xiejia of Qinghai and Lanzhou of Gansu
best represent the fauna of this age. Nine families of small mammals, Erinaceidae,
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Tachyoryctoididae, Ctenodactylidae, Tsaganomyidae, Sciuridae, Zapodidae, Cricetidae,
Leporidae and Ochotonidae, are recognized in the communities (Li and Qiu, 1980:
Qiu and Gu. 1988). Tachyoryctoididae, Ctenodactylidae and Tsaganomyidae are
extinct families and known from Nei Mongol and northwestern China. Zapodidae and
Ochotonidae are endemic to the modern Holarctic Region and distributed over
the temperate region in China. Cricetidae and Erinaceidae (hedgehogs) in China are
mainly spread north of the Yangtze River today. The early Miocene faunas of
Northwestern China are obviously Palearctic in- character. '

2. Middle Miocene _

The known localities of this period are centered in northern and northwestern
China. The Tunggur Fauna of Nei Mongol, containing Erinaceidae, Talpidae,
Soricidae, Chiroptera incertae fam., Aplodontidae, Sciuridae, Castoridae, Eomyidae,
Gliridae, Zapodidae, Dipodidae, Cricetidae and Ochotonidae, represents best the
association of this age (Qiu, 1995). All the families in this fauna, but Eomyidae and
Aplodontidae, occur in the present faunas of North China. The fauna contains 5 of 6
families (Castoridae, Zapodidae, Ochotonidae, Dipodidae and Gliridae) that are
particular to or mainly distributed over the Holarctic or Palearctic Regions (Fig.2).
Erinaceidac and Cricetidae, also palearctic, are common groups in the fauna. In
contrast, the Fauna includes no single family confined to the present tropical or
subtropical areas of South China. It is clear that the Tunggur Fauna reflects a
relatively arid teinperate steppic or forest —grassland environment.

Although few small mammals are known from the middle Miocene deposits of
South China, the presence of some larger mammals, Sivapithecus (ape), Tapirus
(tapirs) and Propotamochoerus (red river hog), at Kaiyuan, Yunnan, indicates a
tropicai—subtropical environment in southern China during the middle Miocene.

3. Late Miocene ’

Quite a number of localities attributed to the late Miocene are known from
northern and northwestern China, and a few are scattered in the southwest. Shihuiba
of Lufeng, Yunnan (Qiu et al., 1985) and Ertemte of Nei Mongol (Fahlbusch et al.,
1983) are the best representative localities of South and North China, ‘respectively.
Fig.3 shows the composition of the two faunas at the family level with their recent
zoogeographic relationships.

The two faunas contain altogether 5 orders and 22 families of small mammals so
far recognized from the late Miocene deposits of China. Among these taxa,
Scandentia occurs in the Shihuiba Fauna only, and is an order confined to the
Oriental Region. All the families, except Fomyidae and Aplodontidae, persist to the
present —day in China. '

So far as concerns families and subfamilies, the Shihuiba fauna includes 7 groups
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(Tupaiidae,  Echinosoricinae,  Hipposideridae,  Pteropidae,  Platacanthomyidae,
Rhizomyidae and Hystricidae) which live nowadays in the Oriental Region and 2
(Castoridae and Cricetidae) in the Palearctic’ Region. Although Rhizomyidae and
Hystricidae are known from the late Neogene deposits of the southern part of North
China, such as Yushe, neither of them is known from Ertemte. All the families in
the Ertemte fauna, except the wide—ranging ones, are particular to the palearctic
Region and distributed over the Chinese Palearctic (Erinaceinae, Castoridae,
Zapodidae, Gliridae, Dipodidae, Siphneidae and Ochotonidae).

Distinct differentiation in distribution of small mammals between South and
North China is also demonstrated at the genus level in the wide—ranging family
Sciuridae. Fig.4 shows the composition of tree and ground squirrel génera in the
Shihuiba Fauna and the Ertemte Fauna. Those of the Shihuiba Fauna are - genera
living in tropical —subtropical zones and those from Ertemte are of frigid —temperate
distribution.

The Shihuiba Fauna, like the middle Miocene Kaiyuan Fauna, reflects a tropical
or subtropical mesic forest gnvironment similar to that the recent Oriental Region,
while the Ertemte Fauna shows a temperate, relatively arid steppic or grass land forest
environment. similar to the present Holarctic Region. This implies that distinct
zoogeographic differentiation of small mammals between South and North China
existed in the late Miocene. '

4. Pliocene

Micromammal localities of this age are known primarily in North China. Bilike
of Nei Mongol and Daodi of Hebei can be treated as represehtative early and late
Pliocene localities, respectively.

The Pliocene fauna of North China shows a continued development of the late
Miocene fauna in this region. The Bilike Fauna, for example, includes almost all the
micromammalian families of Ertemte Fauna. Minor changes are the absence of
Eomyidae (extinct) and the presence of Arvicolidae (first appearance). Like the Bilike
Fauna, the Daodi Fauna indicates a typical Palearctic assemblage.

Pliocene fossils from South China are scarce, but fossils collected from Yuanmou,
Yunnan, reflect the same condition as the Shihuiba Fauna. One obvious difference is
the disappearance of the hamster Kowalskia (Cricetidae) in the Pliocene Yuanmou
Fauna, which is one of the most common taxa in the Shihuiba Fauna. This may
imply that differentiation of small mammals increased in Pliocene time than in the
late Miocene.

“Transitional Zone” of Zoogeographic Regions

It is natural that mammals from different faunal regions mix in an intervening
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zone in the absence of a physical barrier such as mountain ranges, seas, and oceans.
“Transitional zone” is employed here as a region characterized by fauna derived from
adjacent faunal regions.

“Transitional zone” between the Oriental and Palearctic Regions exists in central
China today. Remains from Xiacaowan, Jiangsu (with 13 families of micromammals,
Li et al., 1983), might represent such an area in the early Miocene. Fig.5 shows the
composition of the Xiacaowan Fauna with the modern zoogeographic region
relationships of their counterparts. Except some families extinct or no longer present
in East Asia, and several wide—ranging families, quite a number of groups in the
fauna are either particular to or mainly distributed in the Holarctic and Palearctic
Regions, such as Castoridae, Ochotonidae and Gliridae, or restricted to the Oriental
Region, Platacanthomyidae and Echinosoricinae for example. In addition, there are
families either confined today to. North China — Cricetidae, or to South China—
Rhizomyidae. It is obvious that the Xiacaowan fauna makes a striking contrast with
those of Tunggur, Ertemte and Shihuiba and indicates a “transitional zone”.

Longitudinal Variation in Taxonomic Composition

The eastern early Miocene Xiacaowan Fauna, and the western Lanzhou and
Xiejia Faunas are good examples for interpreting Neogene zoogeographic
differentiation between the eastern part and the western part of China. Fossils of
Tachyoryctoididae, Tataromyidae and Tsaganomyidae in the western faunas have been
found only in the present arid areas of Nei Mongol and West China. The surviving
taxa, Erinaceinae, Zapodidae, Cricetidae and Ochotonidae, are strongly Palearctic. As
mentioned before, the Xiacaowan Fauna, however, contains several Oriental
distributed families. Sciuridae in the Xicjia Fauna is a genus (Atlantoxerus) related to
ground squirrels (Xerus) living in the dry areas of North Africa; whereas those in the
Xiacaowan Fauna are mainiy flying squirrels. Evidently, the eastern fauna reflects a
relatively mesic and forested environment, and the western community is of a
dry —resistant type, indicating a drier steppic environment. This may suggest that the
east part of China was influenced by the monsoon from the Pacific Ocean since the
Neogene.

Evolutionary Characters of Zoogeographic Regions

Distribution of small mammals at the family level in the Neogene was not
absolutely consistent with that of the present day. Castoridae and Cricetidae, for
instanice, occur in the late Miocene Shihuiba fauna of Yunnan, and Rhizomyidae and
Hystricidae are found in the Pliocene deposits in the southern part of North China.
Rhizomyidae persisted to the end of the Pliocene and Hystricidae to the middle
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Pleistocene in North China. Thus, the differentiation of small mammals between
South and North China seems to have developed gradually. The faunal changes,
through the Dingjiaergou Fauna (early middle Miocene) to the Daodi Fauna (late
Pliocene) in North China, demonstrate that the process of differentiation was quite
stable (Tong et al., 1995). ,

The gradual and stable differentiation of the faunal regions in China, and 10°
higher latitude for the boundary between the Oriental Region and Palearctic Region
in China compared to that between the Ethiopian Region and Palearctic Region in
Africa might imply that the differentiation is closely related to the forming and
gradual uplifting of the Qinghai—Xizang (Tibet) Plateau. The uplifted Plateau forms
an effective barrier to the penetration of moist air currents from the Indian Ocean
and Pacific Ocean. As a result, desiccation increased in Central Asia, including the
Mongolia — Xinjiang areas, and the southeastern part of China was still effected by
summer monsoons from the Pacific Ocean. Naturally, the differences in topography
and climate have resulted differentiation of faunas. The faunas of arid adaptation,
therefore, evolved in northern China, especially in the Mongolia —Xinjiang areas. The
appearance of ‘Dipodidae and Siphneidae in Asia but absence in Europe, and the
flourishing of Ochotonidae in Asia but simultaneous decline in Europe during the
Neogene possibly are the results of such a trend. In the meantime, differences in
environment kept European Spalacidae from invading Asia during the Neogene.

The gradual uplift of the plateau during the Neogene caused progressive
deterioration of the environment and changes in vegetation. In response to this,
high—crowned small mammals radiated in the Chinese Palearctic areas during the
Neogene. To adapt to an increasingly rigordus environment and abrasive diet, some
small mammals underwent distinct increases in complexity of teeth and heightening of
crowns.

Conclusions

The above analysis leads to the following conclusions:

1. In the Neogene, differentiation of small mammals in distribution had taken
place not only between South and North China, but also between the eastern and
western parts of China.

2. In China, a zoogeographic province similar to the present—day Oriental
Region and a province resembling the Palearctic Region existed evidently in the
Neogene, earlier than expected.

3. The differentiation of small mammals and the development of the faunal
regions were gradual and stable processes, and seem to be related to the forming and
uplifting of the Qinghai—Xizang Plateau.
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