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Fig. 1  Diversity variations of the Late Cenozoic mammals in the Linxia Basin
a8
40
L1 ——
]
| e
e
20
13

]
HRTEREM §EH

K 2

UERE BASTEW =W

REE | MW  MOGW ROAE

e S22 3 G 2B A% S A IR L 00 20 S BE B 2 s R 2 o

Fig.2 Diversities ,new records and vanished species of the Late Cenozoic mammals in the Linxia Basin in different ages
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IR AE B A S, 76 Y0 5 38 5 5 o R 2B TR o
MRS, BRI BR TR O 2 LR LR T A AR I
PRI A8 75 L R0 Il S Atk I S A R 1A
AV B WA D PRI S I AR S R
295 v AN RS R AR A A T A R ) L R A
ATREA S EEMR R, - CRRWA s YA+
BRI I T FHEC T AR 4l 1l 1) A 3% 5 X AT BRI
HURE

3.2 i§t5REA(23.0 ~20.4Ma)

TG 32 735 b 25 4 18 oA B o S0 i 4k
£1o MULBUFSI L7, £ WE T 3% 55 A 45 se U1
WTVE S RE S A J2 LA b L A <A
YRR Z A 2 100m JEA IR & A
PR 1A $R X A s e A il g, A i,
MR A e BRAAT 417 B0 2220 AT LA 5k A i Y
WA ERAZKEE,

3.3 LLFEHA(20.4 ~15.0Ma)

5 T FE B TURUS | b 2 28100 7L 3h Y 1)
Sy AR OB T LU E A5 B0 05, ZREROK -8
| 14 AP, X —EHHLUNE RS AR R
K AILFRAMG R R AR, R FLsh P h g
FEAE B 00 B B e I B A B, e Ay
AMARIEF PER AR, i 15 52 ( Choerolophodon )
HIT 57 4 B2 (Archaeobelodon ) . ¥4 T 1 K 42 2
TE L E AR K 4, 7 K L 3h 9 5 T A
(Aprotodon)%‘i’clx‘/{f@?imJ o /N ELSh Y R B R R
AL FE T OB B B ( Plesiosminthus ) F1 18] 5 B
( Litodonomys) .

P ST e PRI R0 2 [ S — M LR

BN R (BN TN o it €20 o i 1w 5
i, RIgFL s IR a5 s 5 £% k= B A 3)
IR . ZH e RN R TR K g S
PRI AT LRI | 4 ik ) A 2SR 8 B2 A S, H
A EE BRI, A — LR R P R
WZRAETE , UL 2 I 9 BRI5 R A LU R 0 B A
RS A X LEZ Yl LIS R . A s E A
L RE S S P S AR B R A RN A2,

3.4 EH/REI(15.0 ~11.6Ma)

A v PR T A E T R 30 i 22 B L 3h
SRR A e AT A1 39 B, LLARARSEHL )y
T BRAKZEC ALK B AR BN, ik 2
MHARA HEC AR, e F i i miiA 2 10 Fi,
PR R 1Rl I BINZE K A
WS B AR PR 4 LB ) Z2 6 X RE 1Y
FHE RS2 — D ARREL RSG5 2 g 1 BT 5L
EhYIIX RAEAE ZREE OB R ARLE T

KBS ML RE 3T s B0 2 b DL 76 38 oy JR 31 484
g 4 b, HAR RN Z 2k, ki 4
2K ( Gomphotherium sp. , Serbelodon zhongningensis 1
Platybelodon grangeri) FHu i % ( Zygolophodon sp. )
AR R B I e AT LA S £, LSRR B 45 7
T I ) R AR ER T, MBS S L 5 A 42
HEA A HEI 2 FH R K Az 8 A, PR I 36 i
TG AR R ( Chalicotherium ) B JG B 2
A b A 22 AR K, I B, DR Ot HL 7 0 e
55,35 S B A v BB ol &
ANBUR B A G AIE , 32 AR ) R ]
T AT AR S, BLA: RORR EE R AE
SRR P B BRAR R U, G B AR Ik -5 4 K A AL
FeIE IR WRE ( Dorcatherium ) #H FE A KR K224,
PRI R JEE AL i AR R A TG P, RSt A
Wk B B ( Moschus sp. M Stephanocemas
thomsoni ) , F AR AE 4 09 357 F 2 081 14 D 45 41K ek 19 4R
& UL RESE— AR 2 DA AR R B S, XA
W 53— RANR M S W 2 AR R R Ry I BE A
( Kubanochoerus ) FIH| 44 ( Listriodon ) . ¥EZSH0 I P
ARARL, A5 31 07 T RRbK HEL A A 06, AL LA A A
Yy, R IE AN T A P 0 e ER A B R
KR E U B Film 2 2, B 4% ( Pliopithecus ) .
el 2 4% i B 1 A iA R, BD VY PR R
( Hispanotherium matritense) , i 52— KR AP )
A, IR 20 73 T8 43 A5 | 6 B 7 v v i
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3.5 FEAHEA(11.6 ~8.7Ma)

A T ) 3 T 4T i i 2 4 b A i 2L 3
Yy Z2 R KPR B B R B, AR AT 43 >, R
[ AEE P28 e3 = STy UiV 1
HK FA DB F, W EBE R ((Gobicyon ) FF| ¥
BRI IRATAN 8y 7k T LR B Sy F2 Ak A 1E
FGOKN- EBAATA A IESE B, 7 3
PN o B RS A A i i R B B O R i S
PATE P B, bt Ul B e R o i 22 A2
RAT WEW A

TEFLEYh, =2z —ME AR E RS,
M S g — 2 A B SR 2 XA
AU I 2 A b 5 A A R IR L Sh A A rh R A
g 8 BTN 6 R A ) R A R B 2 A i) Ak 3
13 AN 11 B, 28RS = e | IR0 1 T
PRSI REEAR . LR T AR B BOst i L T 3 bk
it e ek AL R AR FRY ) Mg 4 B, B Parelasmotherium
simplium , P. linxiaense H1 Ningxiatherium euryrhinus,
EANTEHERE G T LURE R Sy 32 00 50 W ) 7 J PR 05
RO oy 2% 30 v 25 e e R e S AR B P RS
TEANY AP AT s 3 3 PR B 4 B A AN ] ) A 25
A, BRI B2 /N T IR 28 2 ) 5 4 2
FE B S Bt BT B B R (Tranotherium
morgani) , & — EL [ PO AE B A B HLIX | HA B
PESUE B, SR A5 i b AR % B B R 3 ) i) — R R
FMERFAE S ORI BB, 24k FCR R B
RENPRE G SE G ML AL I A S DUAR B A 0 O A
AIE725 = D MG e TH ) 399 5 45 A BRI K
Wit , I I e s (PR 7 A 55, T i B A
FT s E & B 4 N F ( Hipparion dongxiangense
H. weihoense ,H. chiai I H. dermatorhinum ) . iyt
i 2R BE A FLBCE (Hezhengia bohlini ) %0 ¢ o~
o PRSI R S A R B RN T A
AR, B ATTAY RAIEL 22 LE SRR 2R A0 B R0 | Ik R 1k
AEw R 2N, HIA v o, Rl SR A 02 2% B T AT Ak
HHERY), BREA ERR B A S 2 HE Ry R
PR R, 0 ER A 3k E 4 A F /N R ER
([letitherium sp. ) | P& K ) B & M ( Dinocrocuta
gigantea) FEIRIAFAES BRI Y DU B IR 22 9 % B
AR ZF 1A RS E PRI LIRSk TS K 3d G T T e
P bt B A3 o Rl ER R T RE SR HIAE RER AR 1047

eI E 5 BB S E T A B T R B Bl R A
0T MY ) AR A S i AR O, B e L 2
e R ARG kg5 A R AR AR I B A
HBAE N B TR B T 0 OB AR B A A BRI
et 3 AT BE -5 AR W= XA E A L X ) A A 56, el
ARG TR, [ 25 Pt — 25 i

3.6 {R{EHA(8.7 ~5.3Ma)

RAEI S e Y R e B R R A K
F, BAE HGUKF B Z RS WL P o8 2 —2L,
FEfR)RE R BT o0 5 A Y B 2 A 2R A
IR (8 1) , 220 T A 2 F i 28T
TolE G, R 1 B SRR R B e, BAR
INHFLSA AT R I T R GERAE B E R AR
BOME U5 25 AN 525 ( Hystrix gansuensis ) A1 B AT 5
( Pararhizomys hipparionum ) W F & . REXF £
FEVELH & 5 R A PR AR B, (E AR BT A A I 2
e LAY B, AR RAEIIER R i i 3l A
b, WA BRI B9 R AR O B R SE , nRLH: A
48 1 ( Sinohippus robustus )" | F B $E ( Tapirus
hezhengensis ) e BT (Ancylotherium sp. ) F1_F 58T
Wi 5% ( Pliohyrax sp. ) %5, {H#R &K K5 i 20 19 Fh
X, WA DR, IR SR A HR R S A
AESERPRRIE b N T K AR Y > 1 DRI A I 2 A
Mo A —E MU K AT, 8T B i SO 2T
PR PR 0, A HLBT R AL R D RE . A 6 T I
SLE LI SR A DR Ak S (R AR, o P
JRE IR0 Sk | Z5UR D AR 2 2 e TR B A O R
-, 350 B G A 77 B 558 07 R A A B

3.7 BHFEHI(5.3~3.6Ma)

e FE S0 H i A B Sh R S > S B T S5
TSR DR P GAH LA B T B (B AR PR 5 A AR
BONARRL, A 15 T sl iy g rhog th 4Rk, b8
B 65% , R HAE AR B e Rk s ™ =k
I ) ZAE PR R B R AR DR B i K 5 B
TR A L EE KA B K S = B ) ( Hipparin
pater) , UWIIT RIS AR 2 T2 A 18, BRI 4k 4k
TR 3AMPAEFLANH R RM
( Chasmaporthetes kani) , 50 HhogT 09 4 i 22 1) &
A BRI B Fir 5 1 LA i s, A 2 AR
. ( Ancylotherium sp. F1 Hesperotherium sp. ) .2 ffi
é)ﬁ@(Palaeotmgus microdon F Samotherium sp. ) vl

1 # & ( Cervavitus novorossiae) . NI A £ Fh
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HE AR AL (Sinictis sp. ) W REE BT AE TS | &I
LM RE ( Parataxidea sinensis ) 55 2 7] B8 & /&
AT

3.8 MNAHA(3.6 ~2.6Ma)

ey S 4 PR DU 70 38 ) — 5 L PR R (R
) R HARAR ML 2t R RE | =AW AR
LB A B, X OO AR S HUECIR B A O, O
AR G BCA LS X D X AR, RIS Y
AFAE UL R LA > 9, A7 18 5 W 7L 3 A 3 10
HEEZSE

3.9 RAEHI(2.6 ~0.8Ma)

Ve TV B I S 23 b Y 22 AR A DA ST
SRR SE RN E e
AT Bl B SRR R R, E Y Y
Jic e BERAL, I FUBC B AR, B AR B ARG, R
Rl RS A28 |8 IO IR = et I =
L RE SRS 200, 33X SR 1 Wi 7s L Dy T i e ) 3 7
H o PFBEE( Coelodonta nihowanensis) y& T JF 1)
PR N F T FEM DY L 3 FhORALA-FL g
Yy %5 £ W 4 ( Leptobos  brevicornis ) . 75 Wi 2 4
( Hemibos gracilis ) #1724 ( Budorcas sp. ) AR & 4L
HF IR B, 3 FiER S ( Chasmaporthetes progressus
Pachycrocuta licenti Fll Crocuta honanensis) Fl 5 Fiff
Bl 3 W ( Megantereon nihowanensis, Homotherium
crenatidens , Sivapanthera linxiaensis , Felis teilhardi 7l
Lynx shansius) /& B2 IEE , T HEONIGE LT
AR B2, 6 2818 H PR 5., PR
I A AL AR 2 (AR
A EANIE G I 38 T 30 e R B R R 0 R A
ARG , DRHTE T 8] iy 5 22 A3k 9 AR Sy
58l T M 7 N W [ R <190 75 oS | S T
RETED R ZFEEFNS RT3 B EAAH S 2, th
BRIV SNIE S SR NS U S ST N
FLeh P Re s A B Al ffOmi A £, SEA B W T 4R A
W & JN B ( Hesperotherium sp.). H A JE
( Nipponicervus longdanensis ) F1% [CHE ( Macaca cf.
anderssoni ) DA 0t g 3 R o &, Bl K W) %
(P. gansuensis) . [n] 5% B b 38 1 6 6 90 1) J7 1] ¢
B2 w5 sh W, o Y B ( Aepyosciurus
orientalis ) M) & f& ML A 2 Bk & ek, 18 N T 8%
T HCAC AR (), IR AR AR A R
Wi ( Marmota parva ) TEIE 35 T 5 B A AR & £k,

FLA S IRBERZ AR AH [, 158 B 8 T V2 1 s 32 48
b LA R Lk R PR B A A T A
KA EZ R Y, W8 ( Castor anderssond) fb A7 F 58
T TH Py 7 i 32 2 ) R 9 B2 DX > 1 7 L BT

GRS

Bt RO G RER Tt R A BRI B B
Hoz BB U DL ER T B
Wi/ kg i 8 56 £ B A AR RN 2 A 98 i R
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DIVERSITY VARIATIONS OF THE LATE CENOZOIC MAMMALS
IN THE LINXIA BASIN AND THEIR RESPONSE
TO THE CLIMATIC AND ENVIRONMENTAL BACKGROUNDS

Deng Tao
(Key Laboratory of Evolutionary Systematics of Vertebrates , Institute of Veriebrate Paleontology

and Paleoanthropology , Chinese Academy of Sciences , Beijing 100044 )

Abstract

The Late Cenozoic deposits of the Linxia Basin in Gansu, China are relatively thick, bearing abundant
mammalian fossils of different periods from the Late Oligocene to the Early Pleistocene. Until now,172 species in 42
families of 10 orders have been found, all of which are extinct forms at the specific level and only a small number of
genera have extant species. These fossils are important materials to study the evolution of mammalian faunas and
their relationship with climatic and environmental backgrounds. The diversity and morphology of mammals are tightly
related to climatic and environmental factors, and especially sensitive to changes of temperature, humidity and
elevation. Interpretations to climatic and environmental changes reflect the evolution of mammals. Specific
diversities ,new records,and vanished species in the sedimentary sequence of the Linxia Basin are counted for each
Chinese land mammal age. The diversity variations of mammals in the Linxia Basin were very noticeable throughout
the Late Cenozoic,which are divided into different stages: the Middle Miocene, Late Miocene and Early Pleistocene
have the highest diversities, the Late Oligocene and Early Miocene have the lowest, and the Pliocene has the
moderate. The climatic and environmental variations of the Linxia Basin in different ages, which are judged from
mammalian diversities, are highly consistent with other independent evidence, such as the result of the cenogram

analysis,and closely relevant to the uplift of the Tibetan Plateau.

Key words mammal , diversity , Late Cenozoic,climate and environment, Linxia Basin



