®BHEEI M w R MY E R

1995 4 10 A VERTEBRATA PALASIATICA pp.290 — 314

o E R A R L a5 5
FhAE KBE BER

(P EBFB A Y 5 AXBFRET, LR 100044)

WE —NEWLLk, 0 EHERME B ORI 1500 MUY, REX LI R
E’Jéﬁﬁiﬁfﬁiﬁhﬁ B ERNP LN 18 MEASYH, HPREE=ZL 101, BE
=454, EHHE3 A

x@iE o FER WA

Hbr b, &5 e 80 28050 2 LOg R o REE, EE AR R R ET
Z, X FHERRAABZITRESEEWIIRRRMAR. WY ECRENFLCH®
IE BRI FrAE R EN A RIEE. EEAERERE RIFHHT LR R A
FENA, FAEYBRENTR L, RERUEILY hER, B TREMHEN
8 (Wood %, 1941); JLAAWk, BEXEHEREFR AR A AP (Land
mammal age). HXFIE, KX -HENEHEZHTABRARLILKE, REFLH
ISP B R T RS, 86 R E A YRR U E T L 3 Y
. BTFRRBT ISP RBFR  EEA, R TAEREERTEA, BERNEYL T2
REAEVEZL S, i EL AR E T 2L 3h P BE 0 B AL B B (stage in evolution)$& 1 T K
LF “H= P ISR “#” (the MP and MN zonation )M R 7%, I
5b, KRR XM # TRE. |

EEHFARBZUBHATIE YT, BHBEREAETES N, BHEREYHEY
) E BB AR HR R S WAL s a. BRI EE I T #1500
Mibamrziy, wABEkeE. AT HFEREWMASIVELNFTEEAL S HA KT
KA RER, HLERARRRENWILNYEE, EvEARRERX IS
PR A AR, BREREZRNHAAHIS SRR G ER, HAR
FERKEANYHC LS N —LPRERE, 0 Romer (1966), FHEE, TEE
(Li 1 Ting, 1983), BKk4(1989). E¥¥r. BAEMPEHAMRALLAFALE=
ABSIEE A4, 1991), FHEH (Wang, 1992)%ERE THE =L EI 3 YW
%, ZHEBEH984), BEF¥, HHEH1990). FH%E, HE5F (Zheng M Han,
1991) BV THE=-LMENLHWINYHORI TR, XEFEERGEMFTRER
AR, 4L R R HAEEKER,

SCPEH IR EE, HE-ChBER, EECALREKERE.

1) AREEHEA SR THN AL REESRMNA
W ERT: 1995-02-26
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—. PEFTERAEEIL SRR o

REKMAMILLE#T TRARENREBASYY, BETFARDRSYHEKX
AREEAR, BMERRNHAER, MASYHAROATR-H. Bk, EHEREHN

£1 BERE=L24MEREBME
Tab.1 Paleogene biochronology ages and correlation

™ 1
=z |8 5 . o
£ | & §~ Mammal age 'Il:'yplcal Related Fauna Diagnostic Taxa ) North
M S5 auna 5 America
E g2 w
[
— Suosuoquan
- g Tabenbu- Taben |Ganyouquan Tachyoryctoides, Distylomys .
- = [lukian Buluk  |Orgos Yindirtenmys, Didymoconus § Arikareean
- Feiyue K|
- g Wulabulage Ordolagus, Cyclomylus 5
—30 é Ulantata- Ulantatal | Qingshuiying Anomoenys, Prosciurus
- 5 lian Saint Jacques Cricetops, Selenomys Whitneyan
- Kekeamu Tataromys, Paleogale g
- > Ulango- Ulan Houljin Hulgana, Mongolestes g-
_ 5 [chuan Gochu |Chaganbulage Urtinotherium, Paracadurcodon| 3 |Orellan
— = Urtyn Obo Embolotherium: Metatitan o
- Heosminthus, Allosminthus S
- 2 Caijiachong Sinosminthus, “Eucricetodon” |5 § | Chadronian
- = &
_ —Naduan Bose Pappocricetodon schaubi
~—49 Zhaili “Antheracokeryx”, Heothema Duchesnean
- Changxindian Notomeryx, Guixia §
- el ____|Odoichoerus _____________ 8
- Sharamuru  |Shara Upper Lumeiyi Sharamynodon, Prohyracodon 5
- nian Murun  |Rencun Rhinotitan, Antheracosenex M
— 8|2 --._...{ _____|Dongun _____ |Eomoropus, Archaeomeryx __
- g2 Ulan Shireh Tsinlingomys, Lushilagus Uintan
- & | = |Irdinman- Irdin Lower Lumeiyi Teleolophus, Protitan
- han Manha |Hetaoyuan | Lunania, Gobiahyus :
- Upper Lushi g
—50 Lower Lushi Tamguanwmys, Asiomys 3 :
- Arshantan Arshanto | Huashigou Helalestes, Yimengia Bridgerian
- Xizhou Telmatherium, Gobiotherium
- Shisanjianfang Rhombomylus, Asiacoryphodon | «
- 2 |Lingchan Lingcha |Dajian Heptodon. Changlelestes 'g Wasatchian
— & Zhangshanji "'Cocomys, Orientolophus >‘:§.
- Wuty -
- Taizicun Sarcodon, Prodinoceras g | Clackforkian
- & |Nongsha-  |Datang |Naomugen Hsiuannania, Pseudictops g -
- g |~ [nian Chijiang Archaeolambda, Altilambda & | Tiffanian
—0 | & Doumu Sinostylops, Minchenella e
- = Shizikou Bemalambda Lofochaius - Torrejonian
- Ll Zaoshi Shimen Yantanglestes Prosarcodon 8
- & [Shanghuan |Shanghu |Juanling Pappictidops Astigale g Puercan
- Lower Wanghudun
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2 BRE=LEWFREX
Tab.2 Neogene biochronology ages and correlation

& & 3
= 6 & & . g
g s = Typical Related . . 8 5
E 8 ..g) £ |Fauna Fauna Diagnostic Taxa 13
E o g @ | g
&= = 3
_ . 2 Mazegou Youhe Daodi | Chardinomys, *Mimomys _'g g E §
_ g - § *Gernmanomys. * Hypolagus Sy !
é > -§ _ *Ochotonoides, Paracamelus .
— Y . ‘5 > | Gaozhuang | Bilike Chasmaporthetes, Homotheriu | % _é a
Harr Obo *Mamut i é’
Ertemte Microtodon, Sinocricetodon 4
- Lophocricetodon § g
_ Baode Qingyang * Prosiphneus, Progonomys ° =
g Songshan Ictitherium, Machairodus =
- g b Jilong Tetralophodon, Samotherium g
. -~ @ |Bahe Lufeng *Gazella, *Hipparion g k=
10 Bulong G -§
- Chaidamu Amuwusu G &
> ]
- : , &
c | Tunggur Xiaolongtan “Monosaulax”, Heterosminthus o’
- 2 Xianshuihe Protalactaga, Plesiodipus g <
_ ?.3 Lengshuigou | Halamagai Bellatona, Platybelodon g g
@ o § | Dingiaergou | Koujiacun Kubanochoerus a 2
15 g 3 - Jiulongkou 5
_ s = Plesiosciurus, Diatomys
Shanwang Xiaodian Yangofiber. Spanocricetodon
- .§ *Democricetodon, * Alloptox e E
_ g Hemicyon, Palaeotapirus 2 s
E Plesiceratherium, *Anchitherum| S |
=
—0 Sihong Fangshan =
- = - >
3 o Eucricetodon youngi c
—~ = Jiaozigou Tataromys suni g g
5. Xigjia Sinolagonmys pachygnathus g 5
- S Zhangjiaping | Sinopalaeoceros siejiaensis 2 E
Tsaganomys altaicus

* First appearance

WAL S MR, R S R, XA SR, (IR LRI A AN L R
FFFE, XIERASCHARE M SR EA N, RBWIALI YT RE R RHA
HERE, #REFEARERIYIAS 18 8, BH e L8, wl; %
AR RE, PSS, SURTEME. BERROH. AR, Wprte o2 LA,
BRSSPI AR, (LEE. @ R RIS, Bt
MBEELKMALY, RMEH. BoERRmER SR L 2. 3). 5B MRER
AWML, HERFSHRERRN B, FRBESBREASE A &I
HIBI Y RETTHATRIS . BEE LR AERSRFH R B ERA B, RHEKH
REAMFEN S LM THTRAHATR, Fit, XEFWIHYHOHE, —Rbz
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Tab.3 Quaternary biochronology ages and correlation
g % -y E: o |Typical & 8
gz g8 g < |Fauna Related Fauna | Diagnostic Taxa g g §
&= 52 s Q@ |Z3§
5
8 - ':"': Xujiayao Microtus conplicidens g ;
- k| = E Salawusu Sanjiacun Marmuthus primigenius = 8
3 Loc.3 of ZKD | Bubalus wansjocki § _
- 8 Dingcun 2
= |Jinniushan | Miaohoushan | Epimachairodus cuii B s
- .g Yanhuidong Homotherium crenatidens 8
o | & Xiaodukou Youngia epitingi B '
- 3= Xinghuashan Lagurus sinplicidens e &
f g = Nangouling Gulo schlosseri 3
0.5 é S Loc.13 of ZKD | Mustela constricta
N Loc.] of Longtandong Dicerorhinus tichorhinus
- ZKD Geleshan Megaloceros luochuanensis =
Chenjiawo Bubalus teilhardi |
- Gonghe (upper) | Alocricetus teilhardi
Xiaochangcun Ailuropoda fovealis
- Xicawan Megantereon lantianensis
Laochihe Panthera palaeosinensis o
- Gongwa- Gengjiagou Dicerorhinus lantianensis a g)
§ ngling Loc.9 of ZKD | Elaphodus cephalophus 31ef=
—l1.0 Yanjinggou Elaphurus lantianensis .8
Hedong Megaloceros konwanlinensis -E
- & Lalishan Leptobos brecornis o
g Longmoshan A |
- -2 Gonghe (lower) | Microtus minoeconomus 5
A Linyi Cromeronys gansunicus A
- Zhangyuhougou | Borsodia chine sis
Tongshanzhen Alticola simplicidens
- Xihoudu Youngia chaoyatseni-tingi
- © Loc.12 of ZKD | Chardinomys nihewanicus >
—1.5 - .E E Xiashagou Gaoping Ailuropoda wulingshanensis s "
EFREEAR: Dongpaoshan Megantereon nihoowanensis
-~ =2 Bijiashan Elasmotherium peii
Z Jinggou Postchizotheium chardini
- Miaozuiping Cervulus sinensis
Cervus rogosus
- Leptobos crassus
Dongyaozitou Allophaiomys terrae-rubrae
- Dachai Mimomys peii
Loc.18 Houhecun Rhizomys brachyrhizomyoides
—2.0 of ZKD Xicun Episiphneus youngi
Cap travertine Youngia omegodon-trassaerti ’§
- 2 of ZKD Ailuropoda microta 3 >
& Huangkan Megaviverra pleistocanenica a o
- Jiajiashan Stegodon zhaotungensis -] §
Juyuandong Tapirus peii g g
- Longgupo Potamochoerus nodosarius -
Yinshan (lower) | Metacervulus capreolinus
- Potou Spirocerus peii
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Tab.4 Ranges of selected Paleogene taxa

SH

NS

LC

AST

IDMH | SRMR

ND

ULGC

ULTT

TBBL

Distylomyidae
Tachyoryctoididae
Tataromyidae
Aplodontidae
Tsaganomyidae
Ochotonidae
Suidae
Tayassuidae
Entelodontidae
Ruminantia
Zapodidae
Cricetidae
Leporidae
Anthracotheriidae
Helohyidae
Rhinocerotidae
Eomoropidae
Amynodontidae
Brontotheriidae
Uintatheridae
Yuomyidae
Lophialestidae
Coryphodontidae
Ischyromyidae
Alagomyidae
Tamquammyidae
Cocomyidae
Equidae
Isectolophidae
Miacidae
Taeniolabididae
Prodinoceratidae
Mimotonidae
Eurymylidae
Arctostylopidae
Archaeolambdidae
Phenacolophidae
Pseudictopidae
Anagalidae
Astigalidae
Mesonychidae
Viverravidae
Bemalambdidae

SH — L #1# (Shanghusn), NS— ¥ (Nongshanian), LC —#%# (Lingchan), AST—
BTk (Arshantan), IDMH — 4K T 2M%H (Irdinmanhan ), SRMR —WHIARCH

(Sharamurunian ), ND —#{iE#] (Naduan), ULGC — B2 #%H# (Ulangochuan ), ULTT —
5238 RH (Ulantatalian), TBBL — BT H#%¥ (Tabenbulukian )

YR PR - RWEETMRE, EARKMBNARERA ARG 4. 5. 6).
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L#3#8 (Shanghuan, Early Paleocene)

ZfE%, TEE (Li M Ting, 1983)ERL KR E WshPBtdn 4. BIsgacEE
(EHH, 1975), ILAEHFOCGRRRSE, 1973). BREATTHILHEER, B8R L,
1982; BEHEINSE, 1994), WERIAE(EKAE, /R 1980) S4BT A 6] — Bt
A

E#EYRE TSI NYA 20 MAG(RHES, 1977), EEX—NHREFRENE
st Et. HAERM SR (Bemalambdidae ) HIXT € 8, MEA (Anagalidae) H
B B (Astigalidae) B0k, FEF (Mesonychidae) M E RAEFL (Viverravidae)
HKHH,

ZRBLAEHERE LWL YA 0 EE 1, A EERES
WY, Bri5E (Bemalambda )27 TREBATEM BN TR, & RERH
Pappictidops 7= FZA F BN TH. Hit, EE8AH FBEM LB PN BN X
FT E¥H. EEEREBETHMABRGLIER (pseudictopids ) B A4 4L,

KW (Nongshanian, Late Paleocene)

WA T/ AR R LS B (BK A%, 1976), 1983 F2ML%#, THR
RIEXFH. LR85 ILGBHAMEBHA LB iR (L%, 1977). THBIT
(BEKASE, 1976). FRARE(EKE. ERX, 1980). RHIUEFERHHSE, 1977),
FESTHRYIE, 1960). WEHRAREIHESE, 1976)F PR ITAX —B
#.

WILHMAIYEIRENA SS B, BRZHS L8 —&, WAL XKE N
¥, BEF—-RGAHR L 5]1%‘753?7(39%5% HHE G &% (Archaeolambdidae). 1
H## (Phenacolophidae ) MdtH B A} (Arctostylopidae) 5 WIHEL, M B4k, #
YT ESAEEMNME, B TAHMEE (Eurymylidae ) FI&EX (Mimotonidae)
h; MBI T 20 B8 (Prodinoceratidae); 7E4dt, % WER% & H L5 8%
(taeniolabidids ); HMEER A A LIER (Pseudictopidae) FIE B8, HMHER
KI5 B X B E £ 400,

PARTIA A2 B 0t T e R SR VL A M R s B, |l TR BB ) B 0 ot v
L, MAEEARK LR, B4, FEAS BT KAWL Coryphodon
dabuensis R Pyrodon xinjiangensis, Jg—M 2R —EME FHA LI KGLE
(Houyanotherium) ##F—4H2RAE, MA—MEES LS EEN FitEBBE TR T
BN MRS (C. proterus) RAM. B, XESYRBHAAHFTEER T
% (Lingchan, Early Eocene)

&%, THHE (Li & Ting, 1983) REMEEHRE NP BM LK RH, FHiE
FE ARG H L s R A X — .

G EE (Miacidae) Fig 2R Bl (Cocomyidae) % 8 MR, Wiih B, &8
AAERBRAX SR E KRG, WA B AP SHEER IR

WIS BB R A AN S B EARESMER - RAATFIE (Coco



296 OB O sy o # 3%
£5 BRE=CBIWIWE. MNHRIH
"Tab.5 Ranges of selected Neogene taxa
Xigjian | Shanwangian | Tunggurian | Baodean Yushean
Tataromyidae Tataromys
Leptotataromys
Dipodidae Protalactage
Paralactaga ]
Smiinthoides ]
Zapodidae Parasminthus
Heterosminthus
Lophocricetus
Cricetidae Eucricetodon
Megacricetodon
Plesiodipus
Kowalskia
Muridae Progonomys -
Apodemus —T
Chardinomys
Siphneidae
Arvicolidae Mimomys
QOchotonidae Sinolagomys
Alloptox
Bellatona
Ochotona
Ursidae Hemicyon
Ursavus
Indarctos
Hyaenidae
Mustelidae @~ Pt
Rhinoceridae Plesiaceratherium
Chilotherium
Equidae Anchitherium
Hipparion
Proboscidea Gonphotherium
Platybelodon
Stegodon
Tragulidae
Suidae Hyotherium
Listriodon
Kubanochoerus
Potamochoerus
Sus
Cervidae
Camelidae

mys-Orientolophus) A&, DisEXYRAIRE, BSE — BAR ~ M
(Changlelestes-Acritoparamys-“Homogalax”) #H4&, LR B H N AR, E-3=8-
— B3 (Rhombomylus-Heptodon) A4, WAL KRSMBEANRE, BEFET=
5. LRHKLE, WRFWL. TETRLEHYH, FEENHBE (Bumban) 3
BTS2 MMM,
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%6 FNLBIMWANWRNHRSH
Tab.6 Ranges of selected Quaternary taxa

Nihewanian

Zhoukoudianian

Early Middle | Late

Early Late

Salawusuan

Gigantopithecus
Anourosorex
O" bt i

Hypolagus
Sciurotamias
Petaurista
Belomys
Allocricetus
Microtus
Allophaiomys
Mimomys
Borsodia
Villanyia
Cromeronys
Clethrionomys
Eothenonys
Brachyrhizomys
Rhizomys
Hystrix
Trogontherium
Eospalax
Myospalax
Episiphneus
Allosiphneus
Youngia
Chardinomys
Leopoldamys
Nyctereutes
Ailuropoda
Megantereon
Epimachairodus
Homotherium
Gonphotherium
Tetralophodon
Zygolophodon
Stegodon
Manmuthus
Equus

Proboscidipparion

Hipparion
Tapirus
Coelodonta
Nestoritherium
Paracamelus
Metacervulus
Cervocerus
Eucladoceros
Megaloceros
Leptobos
Boopsis
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BTUISkHA (Arshantan, early Middle Eocene)

TSk IR T ISR BTk 3R, Romer (1966) MG,

BTk AH P i B i R R B R R A LA Schlosseria M Teilhardia, Wii%3h
YRR RKEAT BB R KA RAMBER (DEXRER).

BT Sk B 9 BEE 04 22 18 45 B (Qi, 1987). B BELA A B A B BB
(Brontotheriidae) MM RE (Schlosseria) RETHF W H F (Lophialestidae) FIH X
BH (Deperetellidac) HIIHBMMER, HWEARIVPAERBUNBABL -LHME
(Uintatherium) MXEEH (Gobiatherium) WL, RGHHAREI FEE (MK
KH) Homogalax. Heptodon) N¥§iE. BRI/MEILIMARIERZ, (LA Sinosinopa
(BHBE). Asiomys. Tamguammys (Wt B )%.

WARERE. FEKeE. SRATH. FHEA R38R S Bl ki
X, :
fRRT &M (Irdinmanhan, middle Middle Eocene)

FRT 2RBUNELF/RT MY B4, Romer (1966) FEEMALZIME A
P R EL B B S 3 A

HRT 2R\ SR 2E, BEE -4 AEILa Y EsL Wt .
X AR SO BER, RN EARLEPAELEER (Coryphodo
ntidae) FHREBMAEE (Eudinoceras), MARMBABHC 4%, AN LSER
WAL FEE HU B RMBER BRI %%, MR (Amynodontidae), #IK
# % (Eomoropidae) Fi & #l (Rhinocerotidae) B KL, EE H P BEEH
(Helohyidae) #MAKEF (Anthracotheriidae) W, HANFHWYZ . NEAE
W Tsinlingomys KRR IGHBE A Lushilagus KRN RR RV LB IE S,
CRE (Cricetidae). #BLEH (Zapodidae) M%RF (Leporidae) B IKILHL,

ERZHHF/RTERHNSYED, UAFHRBERTERMSZHH, MENE
K. Gk, FEMAIENEER TR AREE.

PHALCH (Sharamurunian, late Middle Eocene)
DRSNS S DAY R4, Romer (1966) BRI,
BRI A ERE S A ORT . KA PR 4% (Ruminantia) #

# % (Entelodontidae) BB RARERHHE, ITRTHRTERITER 4

SABR R DL PO RB AR B RS AR T PR T B0 B R

BERL S IEEWE . AW, DRACHsBEPIEE TRKEHRTERHERKNE.
HEMUHYRACH S BBRANF L RARS, 5257055, 7 LT EHEN

YR, MR EE LR, FEER, LWARRE. RN ERREE

BERRTEWMHS T, ERWLUEAVRARCH, s sKatfC B Y HM

B REEILHERMGRAREPERN L&YW (Beard %, 1994) AT H

AX—BH.

#BiEM (Naduan, latest Middle-Late Eocene)

MEHmE AL (1989) W Flssitasa. BRTAASREANSWEAL, B
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IHaREY#H (BEREARDDE) /b 2ALARE (BEEK) IV, oK
KB B BIH A X —BF .

s A RERNRER 4K E, FHEHPOR., R MERHRGEE
o, WAL TERNONE, WANYERASDRARCHNEN AR, EEHYHLE
LB, ARERE, HORFEE, MEALP, CREAMABBEE S, HxF
FRERBBREZDAERE L SHRE.

SRR, HIEER B REE T, B YRKBR R A BB R R
B2 RREF R T SRENBHERAER, WHEP “Eucricetodon” BEIBHANMELS
FELERHEEH MRS CRUBRERS (BKAE, 1990), HMM—SCmBEGEHit
wWREPHARR, BoX BEHBARBHT,

B2 %% (Ulangochuian, Early Oligocene)

- Romer (1966) AR T2 X EHYHGE S ZREH, FIAIESILEN
Chadronian F1BX# Sannoisian B Latdorfian ¥, {HFI#& & 8\ N B ¥ 55 # it
(Berggren il Prothero, 1992), BR¥ERMEA7ER A LB T It REH,

G RBEHANRLERUERRBERRB (Desmatolagus). BEABOKATERE
(Embolotherium). BiE &8 (Parabrontops). B EBR (Mewatitan) VI RFHHEH
BB REIR (Paracadurcodon) MERHE, DRTEMRE BN PHBNEE B,
B BN ERBE M (Lophialetidae) FIELK B A (Deperetellidac) 7E5 %X
BHiogm., XSGR E Embolotherium, Parabrontops, Metatitan, Paraca-
durcodon F1 Schizotherium %,

HEGSRTSFEMETHRESIYBRNARS S ZXENYHAMN, MEASZ
KW, WERHS R B AR AR R R (Houldjinian) MIAE (Romer,
1966; Li M Ting, 1983), HEZBR S A B H AL (W0 Hypercoryphodon
Gobiatherium) HiTHEHE M (Camp Margetts) HIHAX—I¥BE. Lh LHRAK

FEIRFFSHYI AR b R S 2 s B, S ETR SR 2Rk
(Wang, 1992). Bk, M/RH—L05 52 RBEHF X,
L2 /RA (Ulantatalian, Middle-Late Oligocene)

BEAARMEYR (W PEAMKASSARREAPREENEA, 1991) UW%E 1
EEERFHYBHMEL, AAHBER AR THFE S, o755 8k
(Late Stampian-Early Chattian) 3.

BB EH (Hyaenodontidae) 4, FrEHFHEBMAIHEE K, HLEBHFiH
HIWBREELEHA S IE RS, ZBUATEH (Tsaganomyidae), EIERFE
(Tataromyidae). B ¥KE# (Cylindrodontidae) #4# (Bovidae) K1 I 521k
RYRE. K RMBEEH Y Admphechinus, W Bk BB M Parasminthus F B % F 8
Sinolagomys. %% W BH Ordolagus. Gobiosminthus.‘ Shamasminthus, Cyclomylus,
Cricetops. Anomoemys Hl Selenomys.

=¥, A (Wang, 1992) @& T A# (Kekeamuan), K& Y
BOARA S ZIBBRANIRE, HEUHESS2IBR RSB R—-3, B, DS
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ISR A P EEF R X — LS R B R BN A .
AR (Tabenbulukian, Late Oligocene)

DHREAAREI YRGS, FEEMTXE (Li 7 Ting, 1983) B &M,
HS5RRMBIE RS (Late Chattian) HH.,

BAAA DA AR SR BB (Tachyoryctoididae) FIRUA:15 BUF (Dlstylomyldae)
BHBUNEE. 3R -RMARLE, PERRALER, TREBRTFLZEER
BIRYE, 0 Ordolagus. Cyclomylus, Cricetops. Selenomys #E’,M ¥#H Yindirtemys
FAVAREAEE Parasminthus FEEFTE.
i#RHA (Xigian, Early Miocene)

FERE (1984) UHFBWMENYHEGS, B5FEMBES (1990) LHA =M.
KR, WFHE. K EEFBRRRLRDESIYEHAZX -,

HERMMEI Yo EELITHEIK, {(UF 19 /8 20 s, #rF e X —
WECH LA A RAL SRR MEERM, JHENRMAEER SRS SN
B, BEBRMMES GO EE - — 28, IR EIERE
(Parasminthus). BABFHPEB BB (Sinolagomys). BRI EH/RKE B
(Dzungariotherium) 4By 4EY ¥ (Sinopalaeoceros) H1EX—HRG H A,
BRWEHA AT REHBL T R4, M FEWERAE KRR PHHE. A AREBA
WA FRMAR, BEMINMES Lt AN B, Bk, fTRHARER
WZh BB TR T Bt s B, A SR b e S B BE RO 4%
fa,

T ZEEE% (1984) HBFIAK R A SR FEE MN1— 2 AR
HHRAAE Y. B HEMERES (1990) HEHEEXAM ER LR, SEKME MNL — 3
K. ZNSMRBEAMEHR TR R, KRB, S RES YRS A SRR
HRTE BB (Megacricetodon) HRHUES, H2 fM FIskmLER.

WWFEHR (Shanwangian, early-Early Middle Miocene) ‘

FEEE (1984) LILARKEK LSRG, FHEILAR FEBMI LSS A

AX— B,

IHFERREEL S E KB T 70 /¥, Mﬁf%ﬁﬁfi%}—ﬂé%ﬁmﬁﬁﬂﬁg‘jﬂqﬁﬁ
B, A2 BRI S EA, W TR (Petauristinae), BER} (Ursidae), KBIEH
(Giraffidae) %8, REZAMERM (Gliridae) HRABRTX -8, K&
Brig M T R, W Megacricetodon. Democricetodon, Alloptox, Hemicyon.
Plesiaceratherium. Anchitherium F Hyotherium %. 5.2, WY LRESHA T H

b E—A S Eat i i B EEFFG T UABIERMRER S EX s i e i, A
- WHRESAIFARLINAE, RSB, F¥HER%E, YENTRECAR, RAR
B ORERAM DR LH Y REE R, RAaXH sk, AR, EﬁT‘J‘X—W
BRI LB A B ARERE S E S, HE T RLA R ILAE UL R T IR T — 408
BRI AT,

ZEE%E (1984) AN WEEBI AR 58 i BR B (Orleanian) 3 MN
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3— 5 M, BAhRPEFHRE, B4, BES (1990) REBEKHEHH ) b
Ftt AR ES), FEHMAT AR PEHE, WA RSB T HE— PR E
.

EH /R (Tunggurian, Middle Miocene)

FERE (1984) DINFEHE L RP#EaE. BAX—RHEN FEGARRHN,
oKW, WAL D%SYE (FEE%, 1984; BEREH. BHES, 1990).

RATEGRENBEAIYCESTR, ERERIZHD - FERIYHE. X
—E YR LS NSRS S R, KBHAR AR LT B
. FHBEEFUABER (Dipodidae) MEAF (Hyaenidae). EHF L 5ILIEH
HRAKE, BEEARLHRE, EXEHFRD, XM AEHK Heterosminthus,
Plesiodipus, Bellatona, Platybelodon. Kubanochoerus, 4 i Hth % 3¢ —B B B 5%,
0 Chilotherium 0 Ictitherium J&. # Bt B B 8l & # B B f Megacricetodon,
Democricetodon. Alloptox. Hemicyon. Plesiaceratherium %B7E@ & /R R/G— Kl
.

FHEEE (1984) BHE5BMEEABAD YN R P HFFR Y (Astaracian) 2
MNG6 — 8 HIAHLL, BHRIT B hgitt, B HEMERGER (1990) [FIHEARLEBR 54X
FRES ERFER, SCEERBAT — wdhdHtt. TR WHYWEEZHE Platybelodon
M Kubanochoeus BIFIRHIFE, FREHHAEHNARE.
 {#f8}3 (Baodean, Late Miocene)

LA (1984) DLLTERE (BEW) _thfﬁzjﬂmﬁﬁf% X RBE
WAL E, A%, BLMPESE, ELTREEDWES, i KT 3
WREEH B R KRS R RSB, ERTA S EEHRENR 100 REMHEIL
Y ZEAKIESYE. BRTEiCRNAEREILSA 200 FLL L,

RISV B A T B /RSP BETHEA TERRRMMEH: w8 Hr R
REHEXGERIAL, FERBRB Zo60EA (Muridae) &, ARSI HEREIL
@B A (Siphneidae) KB HIFTB A (Rhizomyidae) FZEMEF (Hystricidae)
HEX—FPLIA; FREPNOME. BARMBRTREE KEBH - SEHUL;
ARBUCRSEMARRR SR, NSRS TER, RAKMIERBXE
mEHERE. —~AMERHTAR F SRARWIIYHMUMERELE R, &EhRHPF
FENHBINCILELX, FIKEFHBEHRE, W Sinocastor, Kowalskia,

‘Sinocricetus. Eozapus. Lophocricetus. Apodemus, Alilepus. Ochotona. Mustela. -

M achairodus. Tetralophodon. Stegodon. Hipparion. Chleuastochoerus, Cervavitus.
Honanotherium, Gazella %, CAIHARTERGE QBN FE=SZYHE. &
XERS, GETHLAHBARER R, I Apodems. Sicista, Ochotona. M artes,
Felis. Tapirus. Sus. Gazella ¥J&.

FEBE (1984) HAREMHRM L% E (Turolian) 3 MNI11 — 13 M i, A
AT AR PR, B REAERER (1990) IANZEMERSEFE MBI 5 REM A ML
A BT W B A IRHE, NIAARES, EAZHMRERYE D, MALH
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MERAGYHSTAMEMEHY, DEMHABERL RPYHEPE La 1, K
RATEERR, M FEYHEA R TR —NABRELRRA, A%,
##1H#8 (Yushean, Pliocene) :

B G R ARG S (1990) BRUILTERIHEIX — 055 = Ll 3L 30 ¥ 20 L 42 fir 42 i 3.
BEIRIB T X R s Pk A s SR F R B LR AR A, 1L P AL R AR
BRVEIEM, PSR LU S ARl U RS Hh Sh A B AL S B S R I Sh A B

BBV BREREN =M IHYRNAERRE, SERESREHNYBEMF
ME, BHHAT — %5 KRR, W Mimomys. Chardinomys. Germanomys.
Hypolagus. Nyctereutes, Paracamelus. Chasmaporthetes %; TR EER p—2EH N
B8, W Microtoscoptes. Microtodon, Lophocricetus. Leptodontomys, Adcrocuta.
Ictitherium. Chleustorchoerus X PBILFBABAR. — LR EEHR, Wb
FEAMGEEAMECEE, M THAN R (Arvicolidae ), K# (Canidae)
FIIg%ER (Camelidae). ZEit, REREWINVMIARHC LA, HE, X—NH
MR RA/PNRIELEES.

W YBESE Mimomys ) Chardinomys WL FE3h ¥ 8 A 5 & ) F R
%, RUBAEBIYHEPIHBNR XS ENHEE. SRESYHNNAHE, B
RUERR, FERE. HETHESYRE LM S B BT RBRE 5 388 L A 8
B, X BEENHMAAR—YH.

ZAEPRE (1984) 415 AR SR S BERD W] 3h 49 B o & B0 R B R T 4, B o5 R
RS (1990) INHBRAY A SRR REE, TP LARZ R SR,
WERERE. OEE. SEAE, BHURHEBSARRERITY, ENREE
FHHBEEHARMETHEN HYTRMASEEH (Ruscinian) M4 = 8
(Villanyian) 28 (MN14—16), @1 FREIT# RPN R LR, B8 00 8
EFitt; MBFORERE, B W64 0 #5300 B B 3h Y REVE B B,
BB, XEERRHMAETHEMEYE LHENE L, EHRLERReLEE
MASE LB Rt s s at R, Head s FORRASHN R, AmERT
ENFAENMNE. Bk, XERPBSHEMITE.

RAER (Nihewanian, Early Pleistocene)

VR BRSO R AR, WEAHANYHR 2R AR BPEE
% (1984) MERRALIRNE FOBSYER LA, BREMESFET (1991) HHEAR
THREHMPH, PHEYTARNERSHTH, BASHBASIYHEERET =
Boat-z b, “BAELZ FARBEBERYAWIADY. & EHEELHNE,
W Sinocricetus. Kowalskia. Hipparion 1 Chilotherium SR E#BFELRE K, X
BRARAR LI, WwiEPREE BRI R REREE PR ER SRt —2
¥RER, REDYHTRE BHERAMSERSHERLEMHXT LEH, ZPToH
U ZA T

B (Early Nihewanian—Dachai phase)  fFILFTER KL%, EEEN,. BR,
WMAKEREFL. BUERD, AOEHIS A, BRAAFEA, WIELEEEK
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(F), THEEBRERE,. zEPaEEH. ZRELBIL (T) Sy ki
RIEFLEIA 106 J8 135 %0, HP4KE (38% ) F (80% ) b HLBIss; &k
B )& B Gigantopithecus. Trogopterus. Amblycricetus. Eothenomys. Rhizomys.
Trogontherium. Leopoldamys. Ailuropoda. Paguma. Equus %; HIR B KA
Hylomys suillus. Hystrix subcristata. Ursus thibetanus. Mustela altaica %; 13X
— WA (8] B Ja i BB B A Alilepus.  Mimomys.  Brachyrhizomys.  Tetralophodon.
Zygolophodon %,

A (Middle Nihewanian— Nihewan phase)  [RBIE F1bshaEsh, Hig
0 (7). A, AOES 28 BR4KkEw. WIRELESE (B). ¥
JEEA ST, BERFEEL, AN ERLSSYHEIRARX—FE. S
WMZEALH 100 & 134 7. ZERH R EER Crocidura. Microtus, Lasiopodomys,
Pitymys. Allosiphneus. Meriones 1 Allactaga FRBME KM B, Talpa tatouchei,
Eothenomys chinensis. Apodemus latronum, Sus scrofa ® Gazella subgutturosa S8
K F ) B Hypolagus. Sminthoides. Chardinomys, Pachycrocuta, Gomphotherium

Proboscidipparion. Elasmotherium. Chalicotherium, Postschizotherium F Procapreolus
FRORE L.

feH (Late Nihewanian — Gongwangling phase) HAX— WMy B, %
BRVY 5 2 08 R B M IS N EE3F0, RS 9 s, TR HBIR, R H A
i, BEFEL, HAFREKZEALALE NS, EREILsimy 4
JB 102 F, Fr4EKIE (26% ) ' (62%) MIHBIEIK, HXEIKWBH Petaurista,
Cricetulus. Vivericula, Epimachairodus. Sivapanthera. M egatapirus. M egaloceros,
Bubalus 0 Capricornis %; B4 # Anourosorex squamipes. Talpa moschatus.
Petaurista alborufus. Cricetulus barabensis. Ailuropoda melanoleuca, Ovis ammon
M Capricornis sumatraensis % 3.

FIORE# (Zhoukoudianian, Middle Pleistocene )

HBEAMEEI (Zheng M Han, 1991) B I 05 BE N EA S8 4.
P X REEELEA 20 RAHER 100 &7, KB EBEX—BHAHHN, FE4K
REGELHINT 20% . ZHIZE DA BT,

M8 (Early Zhoukoudianian) fUEMFIMMARATAOES 1. 13 AN
a, FASMRARICRIS/NED, FRRWE. WEEE AL, B EER
SEAENBKAL, ZRMEREE. BMNREES KR, T AP E T ILRSm7 .
H PR AE ¥ % & Szechuanopithecus.” Presbytis. Nectogale. la. Cricetinus. Castor,
Myospalax. Qianomys. Ailurus M Gulo JRWEIKMM; Crocidura russula. Ochotona
daurica. Elephas maximus. Capreolus manchuricus H Gazella przewalskii %5 PSR
Bt B; Ochotonoides. Bahomys. Paracamelus 1 Spirocerus JBRIEJG L, $HTRA
Lagurus simplicidens. Youngia epitingi. Mustela constricta, M egantereon inexpectatus.
Dicerorhinus tichorhinus, Megaloceros luochuanensis, Bubalus teilhardi %.

R (Late Zhoukoudianian) 44l HEWL, AREHFRMLETHH
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%Efﬁfﬁ*lﬁ%, DABRAEJR Lepus. Arvicola RMIBRAEF Sorex arnaneus. Ochotona

alpina, Microtus maximowiczii. Myospalax aspalax. Nyctereutes procyonoides.
Equus przewalskii, Cervus canadensis % B) ® K i 3, LA X Hypolagus.
~ Trogontherium. Sinocastor. Qianomj)s Homotherium. Dicerorhinus. M egalovis,
Pachygazella BW B o it 3 R $F 1€, U Epzmachazrodus cuii, Pachygazella
Homotherium crenatidens BIFEAE AR,

BRI G55 (Salawusuan, Late Pleistocene)

PANSRE D SRR i 2, 1RSI et R BB B B EMBEIT (1991)
EH. RTZHNMANYELRIT 99 /B 149 #, Kb 90% LA EXBAER, JLFH
FHRAMYE UM, X —BH, Hylobates concolor. Crocidura horsfieldi. Talpa
leucurus. Lepus europaeus. Petinomys electilis. Rhizomys pruinosus. Dipus sowerbyi,
Mus pahari, Viverricula indica. Felis catus, Camelus knoblochi, Bibos gaurus SR
MW, BEHRM M A Macaca robustus. Lepus wongi. Cricetinus varians.
Myospalax wongi, Meles leucurus. Megaloceros ordosianus 1 Spirocerus peii %;

B R B R A Microtus complicidens,  Mammuthus primigenius, M untiacus
gaushanensis,” Bubulus wangsjocki, Spirocerus hsuchiayaocus %. ‘

N =

Bk A AL RS OUURBIIE N, WEMRE L Fki, HREips
WA, KEXARRAEELEHE NSRS —LAAHaN. BREWALD
Y&k BB P AR KT RSB NS BB, RHEBEXREHTIHN. #
5, FOEESPPREEYER SHFERN—ZHE. AT PEFERDE NP R
Sl EAFEMRERENTRERMES R, B, Eﬁmﬂﬁﬂﬁ?mﬁ%ﬁ%’?#‘xﬁ%
BAPHARSHFEFEREROBIIXE.

XTFHEMADYA SN RICEOR LGERE 1), BTHALSWABESH
ERERRYE, fEnE ERFH AR, IRERSEBREME ETERE. TERT
- EFEREI Y F B R R R EN .

1) HELRF-LMAR: BiERLEAANERIER 65Ma, EREBHEESR
AT 29 ke (29R) MLER. RENAZLHNE="LCRABRNAERE, £ARE
JTREE RS B R, B A E AR S TALE A Torrejonian #, &
HohmFtt, £ I0ERMTRAENES, BET WiFreEAE RN #E" 15 R
(BKES, 1976), BOEWHMHRLERRRY, FHAKTEH YL T 29R fi m & #
W R (REES, 1991), X, EH4RRANREHHRANY — PR, ANTIE
M Puercan 1 Torrgjonian #i. BRILEM Torrejonian M Taffanian HIFMRMAKTS
B, [EMEBH R MM BERUL, B S5 RRN 5 B X AR R — MRk

2) HFHAEHHNAREREERRETRLANKAECRKUAN TR ER
HERRA—HAS®E, AMLECHFAE—FERL. AMAsmbams, KUEisy
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BHROHFHEREHE, BARNAKGERRFE, BAR—AREEYRBES LE
FHEEN, X8, (URBRKXNYHG ST EHEEN G IBNREE SR,

3) FRTERBMBHACH —EIANRBGESH, M4 TIEN Uintan HIH
Duchesnean #] (Li #Ting, 1983), ERSIYEAMZENETIERE, XA EH
WEELE Y R B R B . AR AR SRS X REH A - MRS H
ARSI, e WA BRI W ERSYEE, FMEL T 5 — 1WA Y
a8 - WEY, H—FEPRARCHHYHATRERILE Duchesnean HIZhPIEERESE,
ZE/PH Duchesnean MBAZMEER G, 7EdLE, MHAFHE LM ENERFHLE,
Uintan #—#A #4248 — 42.5Ma, Duchesnian $IRIERE42.5— 37Ma, EHD
FREE AR P i F it Lutetian #1 Bartonian BMMEN. Filt, FRTER
AP R AN RTTE T HfEit. BEIYE (BFAKEER) BENRH
KW, XY BB E I ER Chadronian 8 (37 — 34Ma) B, 5 KM K
Priabonian #1424, 4&HHEMAR MR EDH -T2 N b it

4) R ) B R AR R R YRR REZ —. BREEAA
A9 Massignano HI, #2H THHHREHHFREIIMa, Hik, A AN T E H
A B R R A S 2 AW 2 IS R #] 2 1] (Berggren 1 Prothero,
1992). WA EZHIUERZ A, RIPESZRERENSTHFHEY, EHERA
WEH AR 2R SR s R, .

LA L H M T R A 4% A R BRI RS B FL3h Y, RREMEME RIS,
HAERMEN 27 — 24.5Ma (RH#ES, 1992). FFUEZEMARERKR N 27TMa.

5) BRI SRRM A LR RS & R, B BT EE R AT it
AR XS, B, MHEREAMEE—SHE, WRER. BRELHIT IR,

6) F=ZRMEWZRR-HEENIMUFR G A Y FHIHE R R A RE X—F
PR B ST R ABK B Mt R RV & M IR BB 1Y, IEFHiA B8 (Calabrian) MFFHR
ENEMEZH PR, EEHFTRILFERYFES 1.6Ma, BRTKEH WA FEH L
WEHX—RR, FiHZE RS RN AE CNENLRRS, EHALHY
eaJrm, REUE E-1-E (B3, W4, H8) HBAENESELN TR, H
FEEBIRIEA, IEHX—RERKER. WX—RRORSERERFTE EYEE
HATABARMER: —M2UE ENHIEAENLHTTE, RRITE2. SMa; 5—F
BRRARRHEEATIEN . oMa ENRAAR. Mi—BESREWASIYELE
Hyp&zab, THIEMZER S PA—EHLRE L, J5EMA R EER R4 8T b
BN EMNEGRAR SR, RiAR R B s i R 4 R 9T 4 SR T S I M ERT
HAESTACHERRL. AXMET HAREWLAYEANBE, TALLHE%E
FEwHENLH AR, FRERERABYE, SEERNERS, A0 hRBE—
BB,

Bift EEBEEGH. BEE BRKE. RXBMEETHIENHE REERENR,
REHAEBAKMEL (Dr. L. J. Flynn) HAEBREIHE, El—HB0H.
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CENOZOIC MAMMAL AGES OF CHINA

Tong Yongsheng Zheng Shaohua Qiu Zhuding

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

Key Words China, Cenozoic, Mammals

Summary

Up to now about 1500 forms of mammals have been recognized in the Cenozoic
deposits of different ages, ranging from Paleocene to Holocene. Studies of in taxonomy,
phylogeny, biogeography, and other aspects regarding these mammals are carred on
actively in this country. This contribution aims to briefly summarize and update the
mammal ages for the Chinese Cenozoic records.

Although systematic faunal succession and biochronology for all Chinese Cenozoic
records have not been established, time units employed as land mammal ages have
been introduced in the past years (Romer, 1966; Li & Ding, 1983; Tong, 1989;
Wang, 1992; Li et al., 1984; Qiu & Qiu, 1990; Zheng & Han, 1991). On the basis
of nature and magnitude of the faunal changes, 18 mammal ages can be recognized.
They are the Shanghuan and Nongshanian of the Paleocene; Lingchan, Arshantan,
Irdinmanhan, Sharamurunian and Naduan of the Eocene; Ulangochuian, Ulantatalian
and Tabenbulukian of the Oligocene; Xiejian, Shanwangian, Tunggurian and Baodean
of the Miocene; Yushean, Nihewanian, Zhoukoudianian and Salawusuan of the
Pliocene and Pleistocene (Tabs. 1 — 6).

Shanghuan age

Shanghuan was based on the Shanghu Fauna of Nanxiong, Guangdong (Li &
Ting, 1983). Near 20 forms of mammals have been recognized in this fauna (Chow et
al., 1977), which provided most of the taxa for the biological characterization of this
age. The temporal interval is characterized by the dominance of Bemalambdidae, the di-
versity of Anagalidae and Astigalidae, and the first appearance of Mesonychidae and
Viverravidae. : ‘

The Shanghuan fauna was also found in the Qianshan Basin of Anhui, which
yielded Bemalambda in the lower member and the lower upper member of the
Wanghudun Formation: Pappictidops was also collected in the later member.

Nongshanian age

Nongshanian, based on the Nongshan Fauna of Nanxiong (Tong et al. 1973),
was recognized by Li and Ting in 1983. As for the Shanghuan fauna, the Nongshanian
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fauna mainly consists of extintt orders, but it is distinguished in composition at the
family level. Archaeolambdidae, Phenacolophidae and Arctostylopidae appeared and the
family Bemalambdidae was very reduced or extinct in this age. Eurymylidae (a rodent-
like family ) and Mimotonidae (a lagomorph-like family ) made their first appearance, and
Prodinoceratidae and taeniolabidids in North China occurred in the late Nongshanian.

The Taizicun Fauna of Xinjiang (Zhou, 1960; Tong, 1978), and the Naomugen
( Nomogen) Fauna of Nei Mongol ( Zhou et al., 1976) secem to be of late
Nongshanian age.

Lingchan age

Li and Ting (1983) proposed this age based on the Lingcha Fauna of Hunan and
assigned all similar local faunas to this age. The Lingchan is defined by the earliest ap-
pearance of the orders Rodentia, Perissodactyla and Artiodactyla. The interval is char-
acterized by the first appearance of Miacidae, Isectoiophidae, Equidae, Cocomyidae,
Tamquammyidae, Alagomyidae and Paramyidae. From then on extant orders of mam-
mals have dominated archaic ones in the faunas.

We suggest an informal subdivision of Lingchan into three phases. The early phase
is characterized by the composition of Cocomys-Orientolophus, represented by the
Lingcha Fauna; the middle phase of Changlelestes-Acritoparamys-“ Homogalax”, repre:
sented by the Wutu Fauna of Shandong; and the late phase of Rhombomylus-Heptodon
by the Dajian Fauna of Hubei.

Arshantan age

The term “Arshantan”, introduced by Romer in 1966, was based on the Arshanto
Formation of Nei Mongol. Forty five species, belonging to 22 genera, have been recog-
nized in this fauna (Qi, 1987). Some archaic orders and families failed to carry into
the Arshantan. The age can be defined by the appearance and flourishing of
Brontotheriidae, Lophialestidae and Deperetellidae of Perissodactyla, the presence of gi-
gantic dinocerats — Uintatherium and Gobiatherium, and by the frequent occurrence of
such early Eocene survivors as Homogalax and Heptodon.

The Arshantan faunas occur primarily in Nei Mongol, but they are also found in
Shandong, Henan and Xinjiang.

Irdinmanhan age . i

Irdinmanhan was based on the Irdinmanha Fauna of Nei Mongol by Rome
in 1966. The Irdinmanhan faunas have a wide distribution and are the most
abundant and diverse faunas known in the Paleogene of China. Mammals of this
interval achieved a new stage: archaic ungulates declined greatly; Perissodactyla were
highly diversified with flourishing of Brontotheriidae, Lophialestidae, Deperetellidae and
appearance of Amynodontidae, Eomoropidae and Rhinocerotidae; Artiodactyla began a
major radiation with the accurrence of Helohyidae and Anthracotheriidae. In the small
mammals, Tsinlingomys (primitive ctenodactyloid) and Lushilagus (primitive lagomorph)
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were dominant, and Cricetidae, Zapodidae and Leporidac made their first appearance
at this time.

Sharamurunian age

Sharamurunian was proposed by Romer in 1966 based on the Sharamurun Fauna
of Nei Mongol. The Sharamurunian faunas also have a wide distribution in China.
The occurrence of ruminants and the diversity of Anthracotheriidae in these faunas
broke the dominance of Perissodactyla in Irdinmanhan. An initial diversity of
Cricetidae and Zapodidae among micromammals ended the dominance of Yuomyidae
and Tamquammyidae in Irdinmanhan. Nevertheless, many Irdinmanhan genera of the
latter families survived into the Sharamurunian. ,

Representati've local faunas are the Sharamurun Fauna and Ulan Usu Fauna of
Nei Mongol. The recently found assemblage from fissure-fillings at Shanghuang of
Jiangsu probably belongs to Sharamurunian age.

Naduan age

Tong (1989) suggested the Naduan age based on the Nadu Fauna of Guangxi. It
was a time of continued flourishing of Artiodactyla and decline of Perissodactyla. The
temporal interval is characterized by the dominance of Anthracotheriidaec and primitive
ruminants, the scarcity of Perissodactyla and the diversification of Cricetidae and
Zapodidae.

' The Caijiachong Fauna of Yunnan was originally regarded as early Oligocene in
age, but the fauna seems to be older than those of Oligocene (Tong, 1991; Wang,
1992), and is tentatively assigned to the Naduan.

Ulangochuian age

On the basis of the Ulan Gochu Fauna of Nei Mongbl Romer proposed this age
and correlated it with Chadronian of North America and Sannoisian or Latdorfian of
Europe in 1966. The interval is characterized by the -earliest appearance of
Desmatolagus of Ochotonidae, Embolotherium, Parabrontops and Meratitan of
Brontotheriidaec and Paracadurcodon of Amynodontidae, and the latest occurrence of
the archaic families Anagalidae and Mesonychidae. Lophialestidae and Deperetellidae,
which flourished during the Eocene, disappeared at this, time.

The “Houljinian” termed by Romer (1966) based on the Houljin Fauna of Nei
Mongol, which is generally like the Ulan Gochu Fauna (Wang, 1992), is treated as
synonymous Ulangochuian.

Ulantatalian age

Tong and Huang (1991) proposed this age based on the Ulantatal Fauna, and cor-
related the age with late Stampian-early Chattian of Europe.

All the archaic families of Paleocene origin, except Hyaenodontidae, became extinct,
and about half of the Eocene families failed to persist into the Ulantatalian. The
Ulantatalian faunas are signified by the first appearance and flourishing of Tsagano-
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myidae, Tataromyidae, Cylindrodontidae and Bovidae. Amphechinus, Parasminthus, and
Sinolagomys are common, and Ordolagus, Gobiosminthus, Shamosminthus, Cyclomylus,
Cricetops, Anomoemys and Selenomys are diagnostic in this age.

Wang (1992) suggested Kekeamuan age based on an assemblage from the bottom
of Ulantatal Formation, which is similar to the Ulantatal Fauna in composition. Thus,
the Kekeamuan is probably synonymous with Ulantatalian.

Tabenbulukian age

Li and Ting (1983) named the age after the Taben Buluk Fauna of Gansu and
correlated it with late Chattian of Europe.

The Tabenbulukian can be defined by the first appearance of Tachyoryctoididae and
Distylomyidae. It is characterized by the absence of some genera which are restricted
in the Ulantatalian fauna, such as Ordolagus, Cyclomylus, Cricetops, Selenomys etc.,
the presence of Yindirtemys and Parasminthus with four-rooted upper molars; and the
flourishing of Sinolagomys.

Xi¢jian age

Li and others (1984) suggested this age based en the Xigjia Fauna. Remains of
these taxa, about 20 genera, are only known from northwestern China. Families com-
monly known in Oligocene faunas of this area, such as Cylindrodontidae,
Tataromyidae, Tachyoryctoididae, Distylomyidae and Brontotheriidae became extinct or
declined greatly at this time; some genera which flourished during the late Oligocene,
such as Parasminthus, Sinolagomys, Dzungariotherium and Sinopalaeoceros made their
last appearance; except for Gomphotherium which possibly occurs in the later Xigjian,
all the genera known can be found in the Oligocene, but the species are more derived.
Therefore, the Xiejian age is characterized by retention of holdover or highly
specialized Oligocene survivors.

Shanwangian age

The Shanwangian age is based principally on the classic Shanwang Fauna of
Shandong as recommended by Li and others (1984).

More than 70 forms of mammals are known from this interval. Some Xiejian fami-
lies which survived from Oligocene are nearly or completely absent. The age is charac-
terized by the earliest appearance of Petauristinae, Gliridae, Ursidae and Giraffidae, .
the occurrence of a large number of genera, such as Megacricetodon, Democricetodon,
Alloptox, Hemicyon, Plesiaceratherium, Anchitherium and Hyotherium. The Shanwangian
ushered in a new era of mammals: the myomorph rodents began a great
diversification; modern carnivores completely replaced archaic carnivores; archaic
perissodactyls further declined, and ruminants began flourishing. However, all the
Shanwangian genera failed to carry to the present day.

Tunggurian age

This age was based by Li and others (1984) on the Tunggur Fauna of Nei
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Mongol. The fauna provided most of the taxa in the biologic characterization of the
Tunggurian and was regarded as the typical Tunggurian assemblage.

More than 100 forms of mammals have been recognized from Tunggurian faunas,
which are usﬁally known as Anchitherium-Platybelodon faunas in China. The Tunggurian
was a time of continued diversity of the Shanwangian families. Proboscideans began a
major radiation and ruminants began a diversification. The interval is defined by the
first appearance of Dipodidae and Hyaenidae. Quite a number of genera are new,
among which Heterosminthus, Protalactaga, Plesiodipus, Bellatona, Gobicyon,
Platybelodon, Kubanochoerus and Turcoceros are typical for this age; some are com-
mon in late Hipparion faunas, also Chilotherium and Ictitherium for example. The fami-
lies Ctenodactylidae, Tachyoryctoididae and the genera Megacricetodon, Democricetodon
Alloptox, Hemicyon, plesiaceratherium and others made their last occurrence in this
interval.

The Jiulongkou and Dingjiaergou Faunas containing Platybelodon and
Kubanochoerus might be older than the others.

Baodean age

Named after the classic Baode Fauna of Shanxi (Li et al., 1984 ), assemblages attri-
buted to this age are widespread in China, especially in North and West China. Alto -
gether, more than 200 forms have been recognized in the Baodean faunas.

During this age mammals became more modernized: myomorph rodents further
diversified-Muridae rose abruptly, Siphneidae radiated in North China, Rhizomyidae
and Hystricidae distributed nowadays in South China appeared; Mustelidae, Hyaenidae
and Felidae sprang up; Hipparion and Chilotherium were dominant for Perissodactyla;
Proboscidea and Artiodactyla flourished to an unprecedented degree. The age was the
time of formation of the modern mammal pattern in composition at higher taxonomic
ranks. Most of the common Tunggurian genera were replaced by such new comers as
Sinocastor, Kowalskia, Lophocricetus, Mustela, Machairodus, Tetralophodon, Hipparion,
Cervavitus, Gazella and others. Among genera, some survived to the present day, such as
Apodemus, Ochotona, Martes, Felis, Sus, Gazella etc.

The Bahean age suggested by Li and others in 1984 has been eliminated because
it has no indicative diagnostic features to set it off from Baodean age (Qiu & Qiu,
1990). Among the numerous Baodean Hipparion faunas, the Amuwusu and Tsaidam
Faunas are probably older with the presence of Anchitherium, and the Ertemte Fauna
may be younger with some derived taxa.

Yushean age )

Proposed by Qiu & Qiu (1990) based on the Gaozhuang and Mazegou Faunas of
Yushe, Shanxi. The age was a time of continued diversity of the Baodean families. It
is defined by the earliest appearance of Arvicolidae, Canidae and Camelidae. Some
common genera known in Baodean faunas, such as Microtoscoptes, M icrotodon,
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Lophocricetus, Adcrocuta, Ictitherium, Chleuastochoerus and others were replaced by the
new comers Mimomys, Chardinomys, Hypolagus, Nyctereutes, Paracamelus and
Chasmaporthetes. All taxa are members of living mammal families, but only a small
proportion of genera persist to the present day.

The Yushean incorporates the former Jinglean and Youhean suggested by Li and
others in 1984, which were vaguely defined and distinguished mainly by species differ-
ences (Qiu & Qiu, 1990). The Bilike Fauna of this age, containing more primitive
species of Mimomys and Chardinomys, is thought to be older and the Daode Fauna with
more advanced species of these genera is considered younger.

Nihewanian age

As a mammal age term, Nihewanian was introduced by Li and others (1984)
based on the Xiashagou Fauna at Nihewan, Hebei, and limited to middle Pleistocene
by Zheng & Han (1991). In our -usage, we broaden the time interval to encompass all
similar faunas. These are latest Pliocene' to middle Pleistocene age.

In a broad sense, the Nihewanian includes the assemblages found in the beds
above “ Hipparion Clay” and beneath “ Lishi Loess” in North China. Muridae,
Siphneidae and Arvicolidae among Rodentia, Cervidae and Bovidae of the Artiodactyla,
developed further and flourished at this time. Most of the genera are holdovers from
the Yushean; others such as Sinocricetus, Kowalskia, Hipparion, Chilotherium were re-
placed by the modern genera Allactaga, Cricetulus, Equus, Ovis etc. On the basis of
characters of faunal changes and proportion of extinct taxa contained, a subdivision of
this age into three phases is proposed and informal terms “Dacai, Nihewan ss, and
Gongwangling” are employed for these phases.

A. Early Nihewanian (Dacai phase)

Altogether, 106 genera and 135 species of mammals have been recognized from
the early Nihewanian faunas. The temporal interval is characterized by a higher percen-
tage of extinct taxa ( 38— genera and 80+ species); the first occurrence of
Gigantopithecus, Trogopterus, Amblycricetus, Eothenomys, Trogontherium, Leopoldamys,
Ailuropoda, Paguma, Equus etc.; the first appearance of the extant species
Hylomys suillus, Hystrix subcristata, Ursus thibetanus etc.; the last appearance of
Alilepus, Mimomys, Brachyrhizomys, Tetralophodon, Zygolophodon etc.

B. Middle Nihewanian (Nihewan phase)

At least 100 genera and 134 species have been known from this phase. It is de-
fined by the first appearance of Crocidura, Microtus, Lasiopodomys, Pitymys,
Allosiphneus, Meriones, Allactaga etc.; the first appearence of the extant species Talpa
tatouchei, Eothenomys chinensis, Apodemus latronum, Sus scrofa, Gazella subgutturosa
etc.; the last occurrence of the genera Hypolagus, Sminthoides, Chardinomys,
Pachycrocuta, ~ Gomphotherium, . Proboscidipparion,  Elasmotherium,  Chalicotherium,

Postschizotherium and Procapreolus.
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C. Late Nihewanian (Gongwangling phase)

The phase, represented by at least 84 genera and 102 species, is characterized
by the lower percentage of extinct genera and species contained (26% and 62%
respectively ); the first appearance of Petaurista, Cricetulus, Vivericula,
Epimachairodus, Sivapanthera, M egatapirus, Megaloceros, Bubalus, Capricornis
and others; the first occurence of the modern species Anourosorex squamipes, Talpa
moschatus, Petaurista alborufus, Cricetulus barabensis, Ailuropoda melanoleuca, Ovis
ammon, Capricornis sumatraensis and others.

Zhoukoudianian age

Zheng and Han (1991) suggested Zhoukoudianian as a mammal age based
on the locality of Peking man., More than 100 species of mammals are known
from nearly 20 localities. The extinct genera found in these faunas were less than
20% of the total. The faunas changed by some generic additions and congeneric
species substitutions. A subdivision of this age into two phases seems desirable.

A. Early Zhoukoudianian

The early Zhoukoudian is characterized by the earliest appearance of the gen-
era Szechuanopithecus, Presbytis, Nectogale, la, Cricetinus, Castor, Myospalax,
Qianomys, Ailurus, Gulo;, the first apparence of the extant species Crocidura
russula, Ochotona daurica, Elephas maximus, Capreolus manchuricus and Gazella
przewalskii; the latest occurrence of Ochotonoides, Bahomys, Paracamelus and
" Spirocerus. '

B. Late Zhoukoudianian

The late Zhoukoudian can be defined by the appearance of the extant genera
Lepus, Arvicola, and of the recent species Sorex arnaneus, Ochotona alpina,
Microtus maximowiczii, Mpyospalax aspalax, Nyctereutes procyonoides, Equus
przewalskii, Cervus canadensis etc.; the last occurrence of Hypolagus, Trogontherium,
Sinocastor, Qianomys, Homotherium, Dicerorhinus, Megalovis and Pachygazella.

Salawusuan age

Zheng and Han (1991) proposed Salawusuan as a mammal age based on the
Salawusu Fauna of Nei Mongol. At least 149 species, belonging to 99 mammal
genera were recovered from the Salawusuan localities. The extinct genera are less
than 10% of the total. Almost all the living genera and species existed at this
time. The faunal change took place mainly in species substitutions: Hylobates
concolor, Crocidura horsfieldi, Talpa leucurus, Lepus europaeus, Petinomys electilis,
Rhizomys pruinosus, Dipus sowerbyi, Mus pahari, Viverricula indica, Felis catus,
Camelus knoblochi, Bibos gaurus and so on appeared, Macaca robustus, Lepus
wongi, Cricetinus varians, Mpyospalax wongi, Meles leucurus, M egaloceros
ordosianus and Spirocerus peii made their last occurence.
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Typical faunas, related faunas and diagnostic taxa of these ages, and a preliminary
correlation of the Chinese mammal ages to those of Europe and North America are
given in tables 1,2 and 3. These ages are represented by a series of fossil mammal as -
semblages, each from single localities, placed in chronological sequence based on stage
in evolution and substitutions of taxa. Each assemblage, after all, represents a very
short interval in evolutionary history of mammals and they do not fill the time span of
about 65 Ma. Thus, discussion on precise boundaries between these ages is excluded be-
cause evolutionary change is not documented in these faunas. For the same reason,
their calibration with Europe and North America needs to be confirmed.
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