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Fig.1 Tectonic sketch map of Tarim Basin and sample

locations ( modified from [ 14])
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Fig.2 Cambrian stratigraphic framework and lithological

description of the western Tarim platfrom ( modified from [ 13])
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Table 1 Stable carbon- and oxygen- isotopic composition
of Middle-Upper Cambrian carbonates in Well ZS1

5 A RE/m 3B Cppp/ %o 80 ppp/ %0
1 B BL I A 2 6 402 1.3 -7.7
2 B BLEE A6 4L 6 406 0.4 -6.3
3 Bl BLIE A 4 6 410 1.7 -6.9
4 Bl FLIE A 2H 6 412 2.6 -5.3
5 B BLES A 41 6 416 2.6 -5.8
6 Bl BLEE A6 4L 6 424 2.4 -7.1
7 Bl BLAE A6 40 6 430 1.1 -7.8
8 B BLIE A& 40 6 436 0.9 -8.1
9 Fa] FL I A% 41 6 442 1.8 -7.7
10 Bl BLIE A 4 6 454 1 -6.8
11 Bl FUIE & 2H 6 556 1.4 -5.8
12 B BLIE A& 40 6 458 1 -6.7
13 B BLEE A 4L 6 460 -1.2 -7
14 Bl BLIE A 4L 6 462 0.2 -6.4
15 Bl FLIE A 2H 6 466 0 -5.4
16 F] FL 3B A% 41 6 468 -0.1 -5.4
17 B BLIE A6 4L 6 470 -0.7 -5.5
18 B BLIE A6 4 6 472 0.4 -5.6
19 B BLIE A& 40 6 474 -0.2 -5
20 B BL IS A 2 6 476 1.4 -4.9
21 Bl BLIE A 4 6 492 -1.2 -6.3
22 K B2l 6 506 0.1 -6.1
23 VK e 2 6510 0.2 -5.8
24 R B 5T 6518 0.2 -6.6
25 VK i 6 526 0.5 -6.2
26 R B TTA 6 534 -1 -6.3
27 YR B e 6 538 0.1 -6.2
28 R B s 6 542 0.2 -5.8
29 K L B2 6 552 -0.1 -6.4
30 R ETTA 6 554 -0.2 -6
31 YR B e gl 6 560 -2.5 -6.4
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W, 5 PR RV ) 0 S5 O AR AR DA K = 8 B = B
Ve = FEAFUURIOE . AT FE T e i ZS1 H A1 7R
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Table 2 Sedimentary facies and element concentrations of Lower-Middle Cambrian carbonates in Well ZS1

> o YR RE ; Pe L
BORRCRE gy At w0 OO0 s RO b 0 RS b G
5 H5 /m /% /% /% /% /% /% /% /% /1078 /107 /10
17812 6409 WRCHMA  SHAZA R EH B %276 1559 525 066 029 046 0005 3118 1273 2286 152 05569 83.13
2 ZSI4 644 BIRCHRA SEASH EEA®  BZT 3116 164 666 098 050 048 0005 3252 1805 245 20.6 07349 86.57
307816 6441 MIEEA  HEADA et B 3188 1588 676 056 025 051 0008 3147 2934 3102 319 09458 57.16
4 7817 6451 WA SEARE R EH B 2082 123 1205 220 092 102 0011 2388 2592 4002 275 0.6477 83.79
507819 6469 PIREERA SEREAZE  AKGH FREE 2946 1179 1205 261 148 138 0012 229 — 3167 238  — 103.92
6 7SIl 6482 WIUEERA SEREAZS  ALkAH FREH 2056 1033 1375 295 170 142 0013 1617 — 3361 258 — 9870
7 Z81-13 6496 R4l RMRADE JolliSER A = 207 2032 320 029 017 026 0007 4543 322 2364 209 0.1362 34.08
8 78116 6528 VikEEAl HR®EAZA  RRAH = 303 2112 0636 0.4 009 0.4 0005 4732 158 1894 125 0.0834 24.94
9 71118 6540 DKERA  RREAZE RREH = 2741 189 143 004 03 015 0006 5136 236 2847 122 0.0829 21.99
10 78124 6692 EMM/ARA  HRAzE  RR—ELKGH  EH 0 2771 1867 1044 124 073 074 0011 3675 746 1666 252 04478 60.95
11 78125 6754 EWM/ARA  ABAZE  RE—ZEkGH  BH 0 2597 1613 1257 268 137 332 0038 3462 1679 4295 69.9 03909 78.95
12 78126 6756 EMMAA  BRAZE  RR—ZEEAH EW 0 2523 1635 1563 273 115 200 0037 3591 402 4578 659 0.0878 48.85
13 78127 6759 BMMERA  FRAZE  RR—EEGH EW 0 2408 1636 1638 334 171 182 0033 3537 475 2730 507 0.1740 49.84
14 7818 6761 EMMRA  RBAzE  RR—EKGH  FH 0 2088 1389 257 44 181 220 0039 298 630 2073 587 03039 50.97
15 7819 6763 EWMERA  BRAZE  RR—ZkAH EW 0 243 1644 1783 348 156 217 0035 334 659 3327 957 0.1981 56.03
16 78130 6765 EBRMERA  BRAZE  RAR—ZEEAH EW 0 2503 1703 1448 224 118 2.04 0032 3735 683 2457 725 0.2780 57.61
17 78131 6767 EMM/ERA SRDEHZA RR—ZkEH BREE 256 1759 1458 200 096 152 0028 3696 631 4231 113 01491 49.05
18 78132 6769 EMM/RA SHBRBHZE RR—ZkGH BRI 2665 1827 115 134 073 136 0030 3973 703 3667 451 0.1917 40.96
19 78133 6771 EWMERA BEURASE RAR—#EAN BRsM 2395 1691 13.04 207 100 132 0028 37.94 753 3089 428 0.2438 42.60
20 78134 6773 MMM FROEAZE RR—EEAH BRI 2660 1769 1032 155 080 278 0.041 3997 600 1519 159 0.3950 61.27
20 78136 6777 H/RAifindl ABREATE RE—#EA1 BRZE 2565 1794 1108 161 089 266 0041 39.67 584 1668 51 03501 58.63
22 78138 6781 HATiRAl WMEAZE JalliSER A =i 28 1962 468 075 040 1.02 0030 4513 214 2534 364 0.0845 30.72
23 78140 6785 Hfifindl mAMKAnA  RRAHR = 2957 2069 229 035 019 077 0.032 4582 893 928 227 0.0962 21.77

3 HRABUNRFRIFLIERGHBIREBRNTVUFHEKRR CIA &
Table 3 Acid-insoluble residua’s element concentrations and values of chemical index of alteration( CIA)
for Middle-Upper Cambrian carbonates from outcrops in east gully of Xiaoerbulake
o [ B HMBRERTE BRI S0, Al 04 Ca0 Na,0 K,0 CIA
/m /g /g /% /% /% /% /%

XD-38  FREHEEHKA  671.8 100.36 2.65 82.40 8.51 0.11 0.13 251 73.12

XD-35  TEHEEHKA  580.6 205.53 7.57 88.36 5.04 0.07 0.07 0.89 80.60

XD-31 FTECIEMS A 433.1 100.24 6.05 52.80 11.16 0.09 0.11 0.63 91.44

XD-30 PR 379.2 200.32 4.51 77.01 9.09 0.10 0.09 1.06 86.14

XD-29 FIRCIEAS 4] 369.8 406.95 2.56 37.68 11.11 0.19 0.22 0.79 87.63

XD-25 WKEEA 3122 100.19 20.70 84.84 8.70 0.07 0.06 0.63 90.42

XD-24 VKB EH  278.9 100.43 4.94 71.10 14.27 0.10 0.10 3.84 76.01

XD-22 MKHEIEH 259.6 100.63 4.96 65.48 14.73 0.08 0.10 8.51 60.69
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Table 4 Sedimentary facies model of Cambrian carbonates in the western Tarim carbonate platform
AH MEAH A A PERRE
EREW BW FA BRET AT EaE BE SERRNWASE, DRE AFRRE
fiiban P WRARE S, BRARE
HoH(BEAR) Haa, AFRHasE B, SRR A s a  BIERE A FRMIRE W WA A F B
bliavaeas Hzd HaBURE IR S R Je s e as JBURE , 3 aa & 50% 1 L
=i HEREE I =5 60% L L, Je D Je U TR (BHERE . REFLAMT RERTHI M R =2
JRBR Gl R paraest F = A B BRI TS iR & Je = B, 1 =25 &% & 50% L 1
=i HER A A B2 60% L) F, bt s BTG s RS . REBUA REBTRIS BB =5
IRBHF Hz o HaBURE SIBORAE LU R AR A
IK¥E IREEZ PN IR FREUZ WA I =
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TE A EEIREPRBURE JeAICE , (5) £ VS BB BB RACE (A as) ) Ay R ET
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Fig.3 Lithologic features of samples in Well ZS1
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Evolution of Cambrian Sedimentary Environment and Ocean-Land
Coupling of the Western Tarim Carbonate Platfrom

LIU PeiXian' GUAN Ping' FENG Fan' JIA WenBo' ZHANG Wei'
DENG ShiBiao' JIN YiQiu®

(1. MOE Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking University, Beijing 100871, China;
2. Research Institute of Petroleum Exploration and Development, CNPC, Beijing 100083, China)

Abstract; As the transition zone between terrestrial and marine environment, carbonate platform sediments record in-
formation both from ocean and land. Some geochemical research are carried on Cambrian carbonates and their acid-in-
soluble residua based on sedimentary facies analysis, focused on development of sedimentary environment, change of
paleosalinity, sea level fluctuations, evolution of terrestrial chemical weathering intensity and climate change. Lithol-
ogical and sedimentological research show that sedimentary facies of the Western Tarim Carbonate Platform in Cambri-
an was mainly restricted platform, restricted-evaporite platform or evaporite platform. Geochemical characteristics of
carbonates is usually generated by sedimentation and reformed by diagenesis. The elemental composition and O isotope
of our samples are respectively affected by sedimentary micro-facies and water-rock interaction, only Sr/Ba, Fe/Mn
and C isotope of primary or penecontemporaneous dolomite can be used to indicate paleosalinity, offshore distance and
other characteristics of sedimentary environment. Evolution of terresirial chemical weathering intensity and climate
change can be reflected by CIA ( chemical index of alteration) of the carbonates’ acid-insoluble residua. In Cambrian,
restricted platform was developed in western Tarim when the RSL( relative sea level) is at high position, sedimentary
environment was characterized by relatively low salinity, far offshore distance and weak biological activity, with mod-
erate terrestrial chemical weathering and mild climate. On the contrary, when the RSL is relatively low, evaporite plat-
form is developed and with sedimentary environment characterized by high salinity, near offshore distance and strong
biological activity, the terrestrial chemical weathering is intense, indicating hot or possibly humid climate. The situa-
tion when restricted-evaporite platform developed is between the two forementioned. Relatively long-period evolution of
the Western Tarim Carbonate Platform corresponding to facies’ development may be controlled by global climate
change and sea level fluctuations. Concretely, the evolution of marine sedimentary environment is mostly controlled by
RSL change, and the change of terrestrial chemical weathering flux is mainly controlled by climate change. High con-
sistency can be found among sedimentary facies sequences, evolution of marine sedimentary environment, change of
terrestrial chemical weathering intensity, relative sea level change and climate change. Therefore, it represent a close
ocean-land-climate coupling of the western Tarim Carbonate Platform in Cambrian.

Key words: western Tarim Platform; Cambrian dolomite; sedimentary environment; CIA of acid-insoluble residua;

ocean-continent coupling



