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Discovery of Miocene macromammal fauna in Wushan
Basin and its significance

WANG Hong, WANG Xiuxi
(Key Laboratory of Western China's Environment, Ministry of Education, College of Earth and
Environmental Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract:Based on the characteristics of mammals with fast evolution rate and sensitive response to
environmentalchanges, the analysis of mammalian fossilscombined with the magnetostratigraphy of
fossil-bearing strata and the thermochronology of detrital apatite fission tracks, the succession
migration of proboscis is summarized, exp lores the origin, radiation, and dispersal of large mammals in
response to environmental changes and the response to the uplift of the Tibet Plateau. The uplift of the
plateau changes the natural environment, which leads to changes in the composition and distribution of
animals and their adaptation to the environment. The results of Neogene mammal fossil studies in
China not only show that there are obvious regional differences in the composition and characteristics
of mammal groups, but also center of origin and diffusion of some representative phyla, and it is also a
key migration route for the intercontinental migration of mammals. Studying the evolution history of
mammal fossils in the hinterland and surrounding areas of the Tibet Plateau can invert the uplift
process of the plateau during the Cenozoic era and its significant impact on climate and environmental
changes.

Keywords: Low temperature thermochronology;Wushan Basin;Miocene;Mammalian evolution;
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FIEAE BB, i i LBl o v AR TR B VR4, I RE e Ml 8 A B2 RS
(1) AR B TR AT 4G — SO W A A 1R mT S s kg vl R, A R NI 0 L sh 0 1 s AL T 7%
H 15 [ SRR 4 TR PR 355 A A PO I 2R AR 1 S 462 TR T 45 4 A 00 4 T Bk 4 o 2 4FAR
FEAT AR — Bk o Tk, B AR 2 25 5 075 R e a2 2 5 32 Ly 408 () AR 2 i )
FHAE A M J2 27 5 bR R () 67 35 S5 A AR 27 VA 46 6 1) T Bk T g (R 2 L ) A AR ATE B o

P75 e J B AR A G I H R 1 7 2 17 2 0 ZR G0 ) L ) b, 12 7 b AR AT
BUF SR s i, DURMAC % T P08 H3E L R AR 0/ LR A0 o DRI X T 4E ok
FSR T OB AL AR DASR AR « AR AR R (1 FA S DI A7 S DU 1B e s ) T
MR T 4215 % (Gomphotheriumwimanisp.) A7, A @ Pt Bl &
M bR T Z RS HE AR BRI, ELRA T b2 2% 2 R ARG, b - 1) () b 2 R BR RO
Pr LLX S W A AR — BAR R — 284l

1 LR BRI

UL A T 2R R I A A N B, R b — SRR A, ORI A
VORI iz, W msLshie s, i HBONEEE, JESEMIC R T R A [ PG 20 3 1y
IR 38 AR T AU g s AL D B

Bl 1 L 7 e 2 5 g ) T ) 14D

Fig. 1 Stratigraphic and structural architectures along cross sections through the Wushan Basin
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B JR4 150m WL sl B CURR A IS BRED R8T 28). B RO AL (0 ulidh
W, WARERKGOERENE, WA RO T a T, Sk 50%, HiKk
SEAERE s [RIIN WAT D ACE MBS . R r e P AR e s, BB R TP A, DAOCRE FPIR AT
BARERAT N T2, R —MAE 0.5-5cm, F B LA > kiAekEL 20cm AR T S8R L
HCE RO 2, AFAERPRACE R B, Ak Aedn, PSR (e a4, SRA .
WE B BLAM Sem-1m BRI S5 K% 2 . BRE i BT JC AR RSAT B 16 JSE A 3 1A 5 e mT BE A PRI
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JE—fR iR, 220 10-30cm; ZEAT VA PU AN AT LB R R AR AL (A S R AL (A BRRL D
HE, WA - LA B B AR 7, A o DAAE B AR ol 1, RIS A A /D B i
GERTNIRE . 1B R 6 & Btk 4 % (Gomphotherium sp.) . FEPEN (Kubanochoerus sp.) 4647,
RS A B B 7R JEE (Stephanocemas sp. ) A AT .

FEBG JEEY 370m KA AR S . A MR L OO b e s TR (K 2¢). KA
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EANBR AR A R AR AR B A W S 5Ok 2, i WL B8 TR A 0 R A R R R o o e e
PRI FE RS, THAE0E, A LRIER A 3, RifRiE 5 7E 0.2-0.5ecm, AW WL 7cm A4
MIERA, BRf R B KO L, W m IRz o BRE 2R L K 2 LR ANEE,
KEDLEMRZHEZR., WAEZ W RTHEHE. ftathmwb iy )z —KE
0.5cm-2.5cm, A DR REE L, R LM TR R . R R 5 A T RS IR
TTHAEPOR,  Je s A P TR A B2 P I 2

FVUBE: B4y 260m 11K A BRI L RS « dIiRA Fle s B2, LB AAE M RS .
i 2 R AT 0 RN B [ e i, SR BN IR BEIRBR AT, BRA iR 28, R BER 0 0 1 KA A
e A e, Jutaibmik e, IR DEICE . IR R — & KE kR 2= sl 25
AR AR, I A v A IE, 5 2 H i LR AT E BERRER A B 2 B . I LR
A RS IR 2 0T RE R FERR ] B AR s 1) 5 BRG] 2d) o B PR3 AREM, ANAEE D&
WEVREE, "Re Nz TR iR
(2 B '

P 2 sl LI
Fig. 2 Lithology photo of Wushan section
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4 MN7/8, FgU I RIS, AR O84S AT 26 ) (Platybelodonaff. tongxinensis) , A
) MNG6. PR IX S i R BL IR i G A e Fr (cf.Gomphotherium sp.) , IR Fdgrit,

5 UGS PR A 1 DX A B A 528 i Bk 0 2 o A kAl B AR o Bl (cf. Gomphotherium
sp.). K& HAWM R BARE T 5P X AP A A ot e . (e 2
BlAH R AESE —A, AT R R Rz b, i gaE R 2 o IR X R IR
IR IA SA A L RN, W S8 HAS I J5U 46 TG ik A %2 (Gomphothe riumannectens)
T2 L HCRHHIE ™Y, DR A UA Sk 6 4 18 15 % A ABL R (Gomphotherium cf. G. annectens), LAY
AAE 17~18 Ma 2 [i], nJ LA RN MN 4 AN Lo il 2 i A= A Qb 2 I DU AR A
22~6Mal®, IR IR (3D, BRI S R P AEAVIR TR 22Ma.

T 0 1 DX I T A IR AT SR 4 2 ik 5 % (Gomphothe riumwimani) FG R /N 17 B§AH AL
Fi(Micromeryx cf. flourensianus). & BHILHAR G gt 538 (MNG, 15~13.5 Ma). IhikAk
TREEA KL A o [ 7 MNG B ™ U5 5225, [RLo™ Ui 42302 21 i (Platybelodonaff. tongxinensis)
(RS = FA LR FRIA Tz )2 A T B A A RO 714 B B 1R Ik
R, AT IZIEHER B BEREAE nT DA A A S 2 A T X0 T

—E 5

1900 - Elevation (m)

H Houjiazhuang
— ouerwan . .
/ Nanyu m\{e‘rial £y KanLgplng material 1

T T T T
1 2 3 4 (km)
E=3 Marlstone Sandstone [] Mudstone/Siltstione

3 Ak ) 1 1 )
Fig. 3 Geological section of fossil localities.
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FIVTRE RN FEYERE , X AT RE LG R T S 2 56 4 i 1) AN ) AR A A0 R e () —Fh sk mes o 4
BB 73 b A 14, 25E Ry ) n] 986+ B LS ARBUR (Turcocerus cf. kekemaidengensis) .
PPN ORI T8 n] n] S DX AR AR e TR EA(MINT/8) (1) — N R - LA
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M2 2 BT R 3RA5 Pt AR AR I B AR R o il ke b R Y R, jﬁﬂf’-ﬂﬁ
1360m JEL (RSl b 2 b A I Y 18 AN IEAR AT AN 17 ANy, AR BRI 2
W(&memem)\Eﬂ%(MMMm%mmp)ﬁﬁ¢¢ﬁﬁﬁ%%Em@%,
KAGERUERR AR LU L, 2B P A UTRAEACRE e 4 14.5-6Ma,  FFAKHE TR E 26 ) T 4
B300m,  HREDHLZE R SRS KLk 16Ma. AU EZH 6 L ) TG BT % 8k Lz Ak i
JE BT B2 R 10 o R R T RS, A G Sk 300m B 2 A Ay S5 JeC S M R 3 o ik 4D
GFe AEVST VR DY 1B A2 R Bo BR O 5838, JUHE AR M WA 22 VS F 2 a],
JEESE HASE o 7ERGUA R BT (P2 i I T 562 Ik B f . & s e e
SE RS BAE S, ENEAE . 2 R EE AN ZE T R MR AT T A,
M 18 AMAEERIEMPERT R 17 A WTEERSAORPETT, 57 T e - B VA 35 T ) e b )25
H) P 4> O, S R R SRR R CSACN 5 C6Cn B — B, HEIN TR
b 22-13.6Ma, H:h N2 %W F C5ACn Bt, R4. R5 BT C5Br Bt, N6. N7. N8. N9

BT C5Cn B

Ma
~13 GPTS MPS VGP (°) Lithology (WS2)
r -90
N1 gt
C5ACnN N2

F14
r C5ADN
CS5ADr

15
csBr
16

C5Cn

C5Dn

C5En

Ccén

C6AAr

céBn

= Quaternary loess O Mudstone - Marlistone

== Siltstone & argillaceous siltstone mmmm. Sands conglomerate

=0 Gomphotherium wimani fossil <> Minimum Zircon U/Pb ages =19.1 Ma

Bl 4 o T A DG )
Fig. 4 Correlation of the magnetostratigraphy of the Wushan section
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A TR FAEACA — 20, AOGIEW T b B A AR RO AT K, 3B Sk 7 b R 4R
HETRGE FAEAREAR T LA B AR AR LB W) AR HE ZE 3 2 ik i . JCIL M IR ib S 4k
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Tk K FFA1(19.5Ma) A IR Ik i Gt A o PRt iZe A A 2 R RN AN 210 e oty 22 IR ik ik S A il
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3.2 WBRRRILHGENSF
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AFT: Track Length Distribution
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Fig. 5 Apatite fission track length distribution histogram
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Rl L7 TR i 0 Ay AR AR T A 43 S I SR T
Tab. 1Age test results of detrital apatite fission track components in Wushan Basin
FE5 wE U P2) N P1 P2 P3 P4 P5 P6
(m) & Ma)
WS1650 0 6.0 010 82 23.6£15 36.0+2.6
WS1570 80 6.3 0.00 82 - 33.3+1.6 59.247.6
WS1500 160 6.6 001 82 28.8+1.6 53.2+10.1
WS1317 290 74 0.00 82 - 27.71.6 49.843.9
WS1246 370 8.0 0.06 82 222+44 35.144.6
WS1152 460 9.0 0.00 87 245+1.2 69.0+10.2
WS1047 548 9.8 0.00 80 24.1+0.8 48.243.3
WS1030 575 9.9 0.00 82 35.8+2.0 83.315.2
WS950 635 10.3 0.00 82 33.743.2 68.4+12.6
WS870 720 10.8 0.00 82 279426 54.846.4  91.3+14.5
WS760 800 11.2 0.03 82 35.842.6 60.535.1
WS730 845 11.6 0.01 81 48.8+2.7 73.745.5
WS660 900 12.2 0.00 90 27.4+2.1 68.547.2
WS1417 942 125 0.00 82 13.3%09 34.3+1.7 75.049.5
WS620 1141 13.7 0.00 82 33.6#3.6 61.349.3
WS400 1223 143 99.21 82 28.0+17 -

e on BoR AR BTN S B P, P2, P3, P4, PS5,

MNop: Pl FORIRAFERFERALTY, P2 RIRIRERERAL ),

P6 A F - TUREALL Ak I Ak O RE o £

PAIESEHE .

7E 25-20Ma 311 BT 55 I AR He 4k S R E 112, 388 T b s [ 2 oA e, [
I RO 1) B AL B B b X, S350 Hm S R 2 EKIR 22 St fk
CL3IELAT Sy g 25 S S oI, 2 v 6 A o Ak J 7 Y R e S0 1) st L 347 4 7 41
CLOTILTY s o o A 0 R IR A5 AR A AR LT 55 2 W 5 0 o A A LR Bt 1 17 395 B 30
A2 1000m 36K 3] HLebgrt HLZ 2300m iR e . 5 U-Pb R K AR 1R
BFF0 3 W i 5 AR AL B B I 7E~22Ma 28 530 P e 2y, 1 AT s bl o g DO PO 21T g
I P22 04 % A G % 5 A- 1 B - R 7K - Bl B 30T L X R T8 9 B SR S04 T, kb
ER A, BRI B AR AR RS 5 (P2)o [RIIF, Zadt (vt 1 40 A1 R 2 A 38 3 T A 4
Mol T2 0k, B S, PEZRU4 IS LA T 2 FE OB R I, TR T I B2 5l i 1
PriE Ly e e

4 WEFBhYmEL R X

4.1 KEHRBECEETE

Kb H AR T AR, 5 epogy (AR B 5 BRI AR B0, IR P 1K) k145 2
7 PO, T 5T S B 2 A WA RO KRS o v b 3 5 1 4 s )
S I AL M R AR S K 470 DRI T2 1 43 RIS I 58S 5 DA 4 2 M 2 6 L
[y RAF LA, SR A AS DU I T AR AR AR A, th 52 A BRIt 43 A 28 1k O S
LRSI, SRR R g R PR B A B A A1 S Y B RO K, DRI e 52 L 0 e
BIEAED) o R S H KR 23 AT — LSRRI BEE, B0 52 N ARYH 1] BRI K K9 15
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h B K IR, NV A2 V5 22 T LN P A A P Y b R o 22 5 gt R, XSS )7 T 1)
28 904 e A5 AT KRB e 2 SE3R A T Lk R, FUE T E RO A R A 56 4
Wik % PEVDRSWILEIAT, RAEACh 16Ma 2645 (Rl /R 31 T % v s elol B,
PG 7 2 P VA R\ LR IR IR A A A R o i AR, DA AR 16~15Ma. 7 —A
TR R S IR SV, R SR AL = 2 —, o MR A O R Sk v M s
%1k 15 Ma Ze AR, 52 2t b A b i o 2 A S A AR A R LT e R ARG
LI S 2 2 M R T 9, P SR AL AR 24 T v o 30 ot Rk 0 e 301, R A 2
TERRSRAIP ROArE, JU AR RS T U B L MNT/8 X EL, ffitH7E~13.5 Mal®®, it
R, kA A B B A EVE S HON . SRR i g iR, JLRAREEA AT
) MN6~MN7/8 AN L, WHARESEZ o, 15~13 Ma. A Lt i ik 6 S Ak A7 A LR I
A&, Ll bR A A A R ] E AT B B R A S A A e o 1K A R 1A B I YR
BALEEHE TR IR, KU SR A AT BELE S P i DL L 72 1 A o e DY AR S

4.2 WHILIPEARIE X

W <7 L 3 20 R SR A 52 T AR TR R S5 RO S A 0t S L AL ks i S AR A SO T i
PR L2 305 4 DX () A0 5 45 BB IR O S i A LRI, P Bl A R A R
BAR ) BB R L WL A A P ias R BRI g S RENE BT I 20 SR IR 1 HR AR
APPSO S v i 1 B A 5 T X O L 8000 ¥ L A B i R 1 S e eB e
BT, PR T AL A7 KA, B P AL 8 0 SBR[ ROR
EIEO, SRR, R EREE AL PG X (R R TR, AT I E T ORI
RIS LUERT, AL L X A L e A E AR AR R EIIE 73X — Al B Rk
T DX A A IR C O VF 2 W FL AN rT R B G . HFOBT U “ B R 3h )
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HE” DL =RE St AR e X iz R, R T I I A SR A T —
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S TR () 3L 300 S ) 3 i 2 s 2 (047 2 T B TP A ) 2 R T
DR b S B 24 34 () A 0RO, DA B35 13 S (A7 A IR, G T DU e Al AT, 3
1 PR DL AL N TR AN R o AE TSGR A, Y R S M I FLah e 4l diar 1
SERETRG A (KD K DI B AR AU LS DR ACHE S, PSS 36 IR BRI S LS A 1) I 5L 3
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[44]

5 &g

ARG T AN P T U LA W M 2 AR E KRG A AR M 2
55 G AN A AR AR AR T AR S G, TR ARG T R T i L Bh 4
AT BRI AR S 18 o 56 T S H AN AT A % S W R4t ARE B T v B PR 2 Tl L 3 4
AL R T AR R A

P L R AT T REVE L E 22 00T, 45 5 AR AR S S, BRI TR X b R A
R, BRI Z AR 22-13.6Ma. FEFESNREI HAREAA 13.7Ma ita, FE IR
MAFEAE 16.8Ma Zifa, T EFAIIRE KL 2 22Ma /it o sl i o A A 2 WG A
HEA IR d5 oy 2 (R A SIS, IR iR A B (R VR AL 1B R, iRk AR AT W]
AEAE R T B DA L Fa bt Ay 0o 1) DU 8 S 4 1

I 2 AR ARIRUE T oL T A S B A it AR S O s 2R KA T, AR
AR IS AT LARR DT X T f5 5o L3RI T 6 4LUE(EAERS, )bk APl
#14r P1(13.3-12.6Ma), KFERER A5 M P2(24.5-22.2Ma), Bl J5ikikh P3(28.8-27.4Ma),
P4(36.0-33.2Ma), P5(61.3-48.2Ma), P6(91.3-68.4Ma). 7> &2 ml e IR IX &k %
(V)35 Wl AR AT AR A W R, TE I 5 L 7 M AR TR KRR 8 A i 1 AR 12 R A A 4 43 )
b, Sl SR AR 32k H T U R8s LAl

L 7 R A AR P R A R, 2 i T R TR X, ST RN AR, AR
OB, 5 e e B TR B S AN 2 DARH AR R B FLA AT RS, 2 Ja DLl g ok g n]
VY & S 8 X e g AN T R T A FLA A A e, T R A A X R
THRE R A R R R E X
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