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Table1l The gravel canponent of Dayi conglanerate in Chengdu B asin
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Table 2 Heavy mineral abundances in recent river sands
and L ate C enozoic conglan erates along L ongm en Shan front
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Table3 Major elanent data fran XRF analysis for magmatic rocks in the L ongm en Shan and Chengdu B asin

SD,  ALO, MnO M@  Cd  Na0  K,0  TD,  P0, Fe0, S0, 10,
S1 76. 74 11. 87 Q0 01 Q0 23 o2 2.52 6.3 0. 21 Q0 01 L 56 003 0. 58
S2 76. 83 11. 68 Q0 01 Q 09 QM 2. 63 5. 89 0. 11 0 L34 Q001 0. 56
S3 T4. 54 13. 02 0 03 Q13 Q21 211 5.52 0. 18 0 02 1 & 002 1.9
s4 7.26 1139 001 021 0I5 376 448 014 0L6 00 057
S5 829 1189 0 01 018 371 473 007 0 0 41 006 0 44
S6 721 214 0 0 11 0 332 477 011 0 o1 037 004 086
S7 59. 85 18. 78 Q0 21 124 34 3.4 24 1. 01 03 371 Q001 3. 78
S8 76. 74 12. 59 Q 01 Q13 Q0 33 3. 61 4. 55 0. 21 0 02 0 68 0 0. 82
S9 1. 39 12. 34 0 Q11 Q21 3.5 4. 59 01 0 QO 47 Q0 03 0. 81
S10 76. 71 12 Q 04 Q18 08 3. 56 4. 02 0. 15 Q0 01 152 Q01 07
S11 46. 8 11 8 83 Q0 26 4 62 6. 51 L 11 1. 68 L 49 Q45 13. 35 0. 02
S12 76. 8 1217 Q 01 Q0 21 02 3. 81 4. 77 0. 130 Q0 96 0 Q57 513
S13 70. 96 15. 54 Q 06 Q0 49 2 36 5.52 1. 94 0. 24 Q 06 2 08 Q01 1. 19
S14 8. 03 16. 22 Q0 05 1 03 301 4. 67 312 0. 48 Q18 2 91 Q001 0. 44
S15 72. 06 14. 6 Q 05 Q 49 1 & 4. 12 3. 87 0. 26 Q0 08 1 &4 002 0. 53
S16 71. 64 12. 32 0 Q12 Q0 31 3. 21 4. 47 01 Q0 01 [V 0 02 0. 95
S17 76. 91 11. 87 0 Q 05 Q16 3.42 4.7 0. 15 Q0 01 L 08 Q 05 0.7
S18 75. 88 12. 9 Q 02 Q0 21 Q4 3.97 4. 79 0. 15 0 L 48 0 0. 62
$19 6.39 1533 01l 231 26 419 L7104 Q11 37T 003 157
$20 $.96 1553 02 549  13% 2381 2 62 L03 029 93 003 1. 48
21 %637 128 00l 017 07 379 471 014 00l 08 002 032
S22 T2. 82 13. 79 Q 05 Q0 92 Q 56 4. 74 3.22 0. 39 Q0 08 L5 018 1. 14
S23 76. 72 12. 22 Q0 01 01 Q55 3. 09 5. 47 0. 10 Q0 67 Q 01 Q0 49
S24 75. 38 12. 58 0 03 Q 09 0 39 3. 91 4.8 0. 13 0 01 L 72 Q001 0. 46
25 0,78 1407 009 109 114 404 307 042 009 3% 003 L 41
26 7429 1441 009 05 L4 231 30l 034 002 17 0 2 08

S277 4. 58 14. 43 Q 01 02 172 5. 61 1. 01 0. 08 Q0 01 0 8 Q01 0. 86
S28 48. 71 3.52 Q23 5 22 Q7 213 0. 33 2. 76 Q0 28 16 76 002 1. 16
S29 TI. 49 11 8 Q 01 Q 09 Q 45 3. 49 4.5 0. 09 Q0 01 Q09 Q0 03 0. 44
S30 76. 89 12 31 Q 02 Q0 34 Q 26 3. 21 4. 85 0. 19 0 03 Q99 0 0. 88
S31 75. 77 12. 81 0 01 Q0 31 Q26 277 4. 88 0. 16 0 03 20 Q001 1. 42
S32 75. 08 12. 66 Q 01 Q0 24 Q17 2. 65 6. 12 0. 14 Q0 01 2 Q01 0. 92
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Fig 6 Dendrogran calculated w ih W ard sM nmum Variance as clisterm ethod and euclidean as d stance type



S33 ,
2( 6)
(S13) , $33  S1
(S14  S15) . ;
4 2
, (1),
( ’ ( 1)7
) ( 7 38 :
41
; ( L 7
, 42
S1( , 6)

( :A s ; B )
Fig 7 Late Cenozor drainage evolutbn on the eastem maigin ofQ inghatT betan Plateau

© 1994-2014 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.n%%7



24

8
( , , , () (DN
A — . B )
Fig 8 Dranage evolution m Late Cenozoic Chengdu Basin
_ _ ( 7)’ « )
B 9 _ D) (20
f) “« ”
400 m,
, 100 m , (TL 432000
+430004),
, 2~ Q0 2M a , ,
[ D] _
[7. 8]
348Ma )
3. 48Ma ,
, . ( « »
) , ) -
, , 220 m,
« ” — , 157600 +11800a(TL),
150~ 200 km “ 7

3\6581 994-2014 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



(R eferences)

1 Avouac JP and T apponnier P K man atic model of active defom ation
i central A sia Geophysical Research Letters 1993, 20 895~ 898

2 Enghnd P C andM oharP. R ightlateral shear and wtation as the ex
phnation br strke-slp faultng in eastem T bet Nature 1990, 344
140~ 142

3 , s

, 19%. 1~ 2[ LiYong Zeng Yunfu Y iHaid+
eng Sedmentay and T ectonic Evoluton of the Longn enshan Forelnd
Basin W estem Sichuan Chia( in Chinese wih Englsh abstract).
Chengdu Press of Chengdu Universiy of Science and Techno bgy
1995 1~ 2]

4 Burchfiel BC, ChenZ LinY, etal Tectonics of the Longn enshan and
adpcent regions Central China Intemational Geology R eview, 1993
3% 661~ 735

5 KibyE, WhippkK X, and Burchfel BC, etal Neotectonics of the
M n Shan China plications formechanisns driving Quatemary de-
fomation along the eastem maigin of the T betan P hteau. Geobgical
Society of America Bulletin 200Q 112( 3): 375~ 393

6 KibyE, ReinersPW, KwIM A, etal Late Cenozoic evolution of the
eastemmargi of the Tbetan P hteau inference frm ®Ar/® Ar and
(U-Th) He themochmonobgy Tecionics 2002 21(1): 1~ 19

7 , s >

, 2003 79
(1): 28~ 37[LiYong Cao Shuyou, Zhou Rongjun, etal Late Cene-
zoicM i jang ncion rake and its constraint on the uplift of the eastem
margin of the T betan plhtean. Act Geobgica Sinica 2005 79( 1):
28(37]

8 LiYong CaoShuyou ZhouRongjun etal Field studies of Late Cene-
zoicM mjiang R ver nckion rate and its constra int on m orpho bgy of the
easterm margn of the T betan plaieau Envionmental H yd rau lics and
Sustainable W ater Manageanent A. A Balkena Publshers 2004
2091~ 2097

o : C ) : . 1987, 2 169
~ 175 HeY iwu. On the bmation of Chengdu Basin( in Chinese).
Regonal Geology ofChing 1987, 2 169~ 175]

10 LiYong A lexander L Densmore Philp A Allen Xu Q ang Sed+

11

12

13

14

15

16

17

18

20

m entary responses to thrusting and strike-slipping of Longn en Shan a
bng easem margin of T betan P liteau, and their i plication of Cin—
merian continents and India/Eurasia collison Scientia Geobgica Si
ica 2001, 10(4): 223~ 243

LiYong PhilipA Alln, A lkxanderLDensnorg etal Geological e
volution of the Longnen Shan breland basin (westem Sichuan Ch+
na) during the Late Triassic Indosinian O rogeny Basin Research

2003, 15 117~ 136

, 1993 17~ 117[ L Shugen. The Fomation and Eve
lution of Longn enshan Thrust Zone and W esiem Sichuan China
Chengdu Press of Chengdu University of Science and Tedino bgy
1993. 17~ 117]

ChenSF, WikonC JI, DengQ D etal Actve faulting and bbck
movan ent associated with hige earthquakes m the Min Shan and
Longmen M ountaing northeastem T betan Plaieau Joumal of G ee-
physical Research 1994 99: 24025~ 24038
ClatkM K and Royden LH. Topographic ooze: building the easem
margin of T bet by lower crustal flw. G eology, 200Q 28 703~ 706
LiYong EllsM, Densnore A, etal ActiveTectonics in the Long
men Shan regbn Eastem T betan Plateay EOS T ransactions of A—
merican GeophysicalU nion 2000, 81(48): 1109
LiYong EllisM, DensnoreA, etal Evidence for active strke—
slp faults n the Longn en Shan, E astemm argin of Tbhet EOS Trans
actions of American G eophysicalUnbn 2001 82(47): 1104
Enkin R ] The statinary Cretaceous Palean agnetic pole of Sichuan
( south China block). Tectonic 1991 10(3): 547~ 559
ChenZ et al Ghbbalpositioning systan measurements fran easem
T bet and ther mplications br hdia/E urasia ntercontinental defom—
aton Joumal of Geophysical Research 2001 105( B7): 16215~
16227

( ), 2003 30(20): 139~ 146
W angFenglin LiYong LiYongzhag etal Sedmentary characteris
tic of the Cenozoic Dayi congkmerate n Chengdu basin  Joumal of
Chengdu wmiversity of techno bgy (Science and T echnology Edition),
2003, 30(2): 139~ 146]

, 2000, 22

(3): 285~ 294. [ Zhou Rongjun, Pu Xiachong He Yulin etal Re
cent actwv ity of M mjiang fult zone uplift of M inshan block and their
relationship w ith seisn icity of Sichuan Seisnobgy and Geo bgy
2000, 22(3): 285~ 294]

319



24

Provenance Analysis and Drainage Evolution in Late Cenozoic Chengdu
Basin on EasternM argin of T betan Plateau

LIYongd LIBing Steffen D* DensnoreA L Richardson N F
ZHOU Rong-jun’  EllisM A*  ZHANG Y i

1( NationalKey Laboratory of O il and G asR eservoir Geobgy and Expbitation Chengdu Un iversity of Technology, Chengdu 610059)
2( Institute of Geobgy Deparment of Earth Sciences ETH Zentrum, CH-8092 Ziirich Switzerhnd)
3( Institute of Earthquake Engineering Sekmolbgical Bureau of Sichuan Province 610041)

4(Center for Earthquake R esearch and Inform ation, Un iversity ofM enphis 3890 CentralA venu¢ M en phis TN 38152 USA)

Abstract Chengdu basn devebped ahead of Longnen Shan abng easternm argin of T ibetan P lateay ly ng betw een
he Longn en Shan and Longquan Shan The fillng n the basin nclude Dayi congbmerate Y aan gravel layer and
Late P leistocene and H olocene gravel layer since 3 6M g and the sedments in the basin were derived fran Longnen
Shan w ih transverse drainage pattems Based on results by the canponent analysis of gravel heavym ineral and geo-
chen Btry ofmapr elam ents n the sedin ents of Chengdu basin we drav conclusion that there were wo provenances
and tvo paleo-rivers one of then was paleeM injiang which devebped n the northem partof the basny  anotherw as
palee-Q ingy ijiang , w hich developed n the southern part of the basn A ccodng to the difference between Dayi con
glam erate and modemn fluvial deposit we can inferM i jiang and Q nyijiang have changed their course afier period of
Dayi conglan erate depositbn

Key words pmovenance analysis dranage evoluition, Late Cenozoig Chengdu basin Eastemm ain T ibetan p lat
eau



