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Fig.1 Structural units map(a) and stratigraphic section of Precambrian-Cambrian formations(b), Tarim Basin

B HLUA %5 b iy 9 20 4 i 9 AL 55 RRAS L
K7 L 2t JE I O il 4 2R A — 26 e (] % D) A
J B ROK L 2 B il e B K Rl B S L R

Heog — B HA LUR Bl sk AR D 3, 85 R Al Bk
PEAN R R F R E W B, T PR I — 38 7 iy 3t 1
TS SRy 5 R LTI B LR 3 R AR AR T A T A



700

REAS R, R I 228 1 0 7 3 5 B0 4 TR S U W i
B B T I L 35 T T B TR A A M O 11 M s
G R ELAE A R HEIE B S B A AR He g
WA ERT EOR S ERRZHZEE AR
WA T FER G R R I T AL TR B HOK A
B W WM TR 2R L 7 28 5 M s 42 R L T4 R
RRUE A S BT 4 A M Ab T B0 R ), = e
S A o A A R L 1S R AR 2L B 2R U
IR T T 2 8 M R S 25 i A I T e 4
T Hb BRI G 00 % L h FE R 4 A
JELIRE R ML T K R B R

MR R R R LR — R RN ERR, T
FE R G B /R B4l b5 L5556 4% A B v 41 R
AT A8 A 2 il L 14 2 A L5 20 15 T A o B 40 A
HOORGUE R A HEfh . 1 R S 4L LR B2 158 m,
AR B A OB S5 4 2 B AE , 7T LUK 1% 2R A i
FOALRIAY M B BN TR B
B SUAT 4R B L 2 0 k3 3k 34 W B
(F2), %KM E— N =H%EF. 4 TEFEAM
o B 6 s — W EAR R B 1 7 AL 3a) T 1
137 B o R R R € 2 R 2 ok AL 3R g B
(8o 1z L 3(D) ], 1 vh 2 5 B B8 A
Rt R 2 LB (B0 A E 2 E 3(0) ],
3 B M R R — R 1 6 R — Bk
B 28 (B 3(d) ] IR AR A E =4 (K 3(e) 1Rl
LA B4 5 0 ORE 1 25 1 3(D) 1, B rh
KR A A ALAE R R SORL I 25
SRR DR A 5 b B SR A R R R IR
J2 A7 OKOF ZR AR ) 112 4 L 3(g) TRIK
6, 5 IR 46 T 2R 8 B 1 2 TR 1 2 e (G
P 3(h) ], 4 WM [ 18 3() ] IR 24 B
G S GRS LB AR R, A
J2 B U (A B U £ 06 W 10 A
2 BERRTE

BIF 5 97 5 A 10K AT B 5% 31X 1 R A BL 5
T B R A B4, 36 1100, 4 38 R % KUAk s ke
A5 45 I R RE 5, BT A RE AT — S 0 1
PR o P B 89 (P B AT R 4 I i 22 437 , e S
AR A R o L B 03 2 R 5 U i 13 R L
Sy AR RO 2 5 B RS T
FAMHT L RE G 3 W R AR SE AL 3B S AN B Y 8
A R AN TR 2 A R

x H ¥ Vol.31
g | SRR o] R | DB |||, | B
ﬁﬁ&%lzﬂ/‘*ﬂ;%ﬁ% 2 2 L E.E *ﬁ*ﬁffﬁﬁ
I %
=y
ﬁf: i
&%
B 2|
‘ |8
} s
o ?ﬂw
H 1 |
e 1 =% !
i . F
& ||
2 B lE y
TR C ﬂ&ﬁﬁ
%= |% : -
T | A
B B|¥
%t
— 2
E % gy
= |as. eI
g b
F
;
¥ { J=
F : gl WY
B |
E|#
E

A = =] P B e [P [224] [%%] [
HZ# RO BOh B0 %4 WA KA REA GILA RLA
(3 4E4R) G BOR) R BA

B2 HRHBHRAZSHRE

Fig.2 Lithological column of Xiaoerblak Formation
il 2 AL T, 00 3 S 1 0 55 ik T 3 182 45 0 ) A i
X Bl RS 25 1) 53 50 #E AT U—Pb [l o 22 48 #8  3:
I B TR 4 I 45 Wy AT MR R L & 0 e o TR
O R TR £ T 4 W 5 L A AR EL R TN
TACHBURE Bl LB IO — 25 4 2 70 RO R, O ) 340 3
TFF 43 S0l K A5 b FF B 22 200 H L SR 5 F 8 B 2 K 4R
ol

[VE N TRV A K NN SR AR CRS I AN - & il
Hiy b 70 2 A I 24 7 v [ A A PR R £ R
ARSI (BT ) S8 8, B S T o AR A 25 8L 5
Delta V Advantage [f] {3 & Fb BT 34X, 88 [ 457 2 A )
)% 45 A Triton Plus #4825 [\ 7 2 L BT i5 4%, 11
ORISR ELS 0 X pert Pro 8 X-4F 4417
S, 0 W - oo 2 R I AY 2% B4 5 Oy PANalytical
Axios XREX 5§ £ 52 6 6 35 4 o Bk B2 #h WO I Ar
U—Pb 45 % K0 76 3O F W B 22 R Bk B o
o7 e S P ) 7 3 S 0 o8 A, O R b R G2




ARGV R A AT IR K TR W RA LA F A A
No.5 B AT R 2 R & L 701

A0 Y|
2K R T2 AR

Fig.3 Dolomite types and features of Xiaoerblak Formation
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Xiaoerblak Formation
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Table 1 Order degree, 5"°C, 80 and ¥'Sr / *Sr value of Xiaoerblak Formation dolomite
v . o ; p
z: HtE R %jp({)/m /f ;:;B) S /SSrtzs WARE(Z) ﬁ‘%’i“) 7
X1-1 JZECE S ba) MM B 0.88 —6.93 0.709 37443 125.7 21.6 0.77
X1-2 BEYAHAE M B 1.34 —7.67 0.708 99248 126.2 25.0 0.50
X2-1 BoAAaE 1B 2.85 —7.33 0.708 84346 129.5 23.4 0.55
X2-2 RO AR B 1B 2.91 —7.42 0.709 289+13 129.6 23.8 /
X3-1 RO AR B 2 B 3.03 —7.45 0.709 16747 129.8 24.0 0.60
X3-2 B A H DA ¥ Hp 20 B 3.35 —7.51 0.709 18944 130.4 24.2 0.68
X4-1 4 in (DB A = % 1 3 B 2.66 —7.11 0.709 122+8 129.2 22.4 0.65
X4-2 L RIS P 1 3 B 2.67 —6.09 0.709 113417 129.7 17.8 0.59
X4-3 WK ZE = 1 H 3 B 2.10 —6.86 0.709 105+6 128.2 21.2 0.45
X4-4 WK ZE = A 1 3 B 2.26 —6.36 0.709 113410 128.8 19.0 0.56
X5-1 BREAHETE B 0.36 —6.40 0.709 41246 124.9 19.2 0.60
X5-2 TR A = Mo B -0.13 —6.83 0.713 21842 123.6 21.1 /
X5-3 A S P o EHES -0.78 —7.51 0.713 343+11 122.0 24.2 /
2 BRHANRABZETZMLER
Table 2 Constant elements compositions of Xiaoerblak Formation dolomite
&S V/ Cr/  Mn/ Ni/ Cu/  Zn/ Ga/ Sr/ Ba/ Pb/ K/ Na/  Fe/ Al/ CaO/ MgO/
i (1075) (107°) (1075 (107%) (107%) (107%) (107%) (107%) (107%) (107%) (107%) (107%) (1072 (107%) (107%) (107%)
X1-1  6.86 1.19 180  6.19 2.69 3.74 0.12 111.8 3.68 0.54 <<0.01 0.040 0.028 0.038 29.96 21.63
X1-2 777 443 283  7.08 255 1410 0.10 108.2 341 0.89 0.0l 0.041 0.134 0.025 30.00 21.48
X2-1  6.67 490 271  6.60 273 9.01 0.10 159.1 7.67 0.89 <C0.01 0.063 0.164 0.022 30.06 21.61
X2-2 6.26 420 322 681 349 9.61 0.12 63.8 7.98 2.08 <0.01 0.039 0.230 0.030 29.82 21.79
X3-1 575 326 239 7.05 292 825 0.08 976 585 125 <C0.01 0.048 0.155 0.023 29.94 21.77
X3-2 523 1.81 205 6.04 225 933 0.07 107.8 574 1.04 <0.01 0.051 0.122 0.020 30.19 21.61
X4-1 502 212 157 656 321 505 0.05 59.8 2.00 1.00 <0.01 0.038 0.106 0.014 29.69 22.06
X4-2 517 126 141 642 1.87 6.21  0.04 728 11.30 0.39 <<0.01 0.097 0.058 0.013 30.56 21.52
X4-3 547 045 90  9.33 1.0 266 0.02 785 27.30 0.84 <<0.01 0.024 0.021 0.010 30.19 21.70
X4-4 528 1.37 129 749 233 464 004 794 1353 091 <<0.01 0.053 0.062 0.012 30.15 21.76
X5-1  9.64 322 150  9.95 346 2670 0.20 93.8 1220 1.38  0.03 0.031 0.119 0.077 30.44 21.43
X5-2 15.62 11.10 373 17.83 29.30 95.90 1.33 1352 23.20 20.70 0.23  0.105 0.925 0.569 23.66 16.42
X5-3 15.66 7.89 148 18.80 9.89 68.30 1.12 888 2810 19.10 0.20 0.068 1.574 0.909 18.49 13.15
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Table 3 REE compositions of Xiaoerblak Formation dolomite

&Y/ La/ Ce/ Pr/ Nd/  Sm/ Eu/ Gd/ Tb/ Dy/ Ho/ Er/ Tm/ Yb/ Lu/ ZREE/
w5 (10°°) (10°%) (10°%) (10°%) (10°%) (10°% (10 % (10°% (10°%) (10 %) (10 %) (10 %) (10 %) (10°% (10 % (10 %)
X1-1  3.15 9.762 5.533  4.203 3.528 1.913 0.982 1.350 0.968 0.821 0.806 0.706 0.602 0.594 0.517 32.283
X1-2 1.68 4.101 3.279 2.609 2.236  1.261 0.704 0.868 0.599 0.487 0.495 0.392 0.326 0.311 0.284 17.951
X2-1  0.89 2.037 1.240 1.159 0.972 0.609 0.335 0.386 0.335 0.256 0.253 0.212 0.175 0.219 0.181 8.369
X2-2  0.48 1.164 0.768 0.543 0.444 0.274 0.173 0.199 0.141 0.138 0.150 0.122 0.125 0.119 0.103  4.465
X3-1  0.57 1.131 0.753 0.630  0.524 0.313 0.208 0.227 0.194 0.156 0.176 0.135 0.163 0.136 0.149 4.895
X3-2  0.69 0.979  0.697 0.616 0.514 0.330 0.242 0.264 0.229 0.169 0.219 0.161 0.251 0.142 0.207 5.019
X4-1  0.21 0.344  0.307 0.203  0.167 0.109 0.081 0.061 0.070 0.062 0.081 0.047 0.100 0.064 0.103 1.799
X4-2  0.23 0.370  0.307 0.217  0.181 0.096 0.069 0.090 0.070 0.062 0.092 0.055 0.075 0.068 0.078 1.831
X4-3  0.19 0.344  0.287 0.196 0.167 0.109 0.104 0.064 0.106 0.054 0.069 0.047 0.100 0.087 0.129 1.862
X4-4  0.25 0.353  0.302 0.205 0.171 0.104 0.095 0.092 0.098 0.067 0.089 0.063 0.114 0.077 0.108 1.938
X5-1  0.54 1.349  0.973 0.870 0.708 0.370 0.231 0.248 0.264 0.210 0.207 0.157 0.150 0.210 0.155 6.103
X5-2  6.24 19.259 15.881 13.261 10.819 6.609 3.002 4.148 3.521 2.795 2.535 2.314 2.080 2.237 1.731 90.193
X5-3  7.22 15.159 14.754 14.058 12.472 9.217 4.619 5.595 4.754 3.821 3.341 2.980 2.757 3.151 2.584 99.261
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Fig.5 REE patterns of Xiaoerblak Formation dolomite
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Table 4 U-Pb isotopic dating of Xiaoerblak Formation microbial dolomite
B s 7R Iiil (2. 3 4F- i /Ma B RN [ii] (2 3 4F- % /Ma
X1-Cla A A A 517430 X1-C3b LR T i 471410
X1-Clb Lk = A 45+69 X1-Cda WA A A 512411
X1-Clb fLagrh k= A 29443 X1-C4b Zug i A 204+ 37
X1-C2a WUEY 515432 X1-Cée Zug i A 205+ 10
X1-C2b LR o Oy iR 495+12 X1-C5a WA A 499.6+8.3
X1-C3a WA A FE 480+25 X1-C5b LR oy i A 481+29
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Fig.6 Sedimentary pattern of Xiaoerblak Period in Keping area
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Geochemical features and its significance of sedimentary and diagenetic environment in the

Lower Cambrian Xiaoerblak Formation of Keping area, Tarim Basin

ZHENG lJian-feng"*,HUANG Li-li"*, YUAN Wen-fang’,ZHU Yong-jin"*,QIAO Zhan-feng"’
(1. The Key Laboratory of Carbonate Reservoirs CNPC, Hangzhou 310023, China;
2. PetroChina Hangzhou Research Institute of Geology, Hangzhou 310023, China;
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Abstract: Lower Cambrian Xiaoerblak Formation is an important exploration target of Cambrian pre-salt in
Tarim Basin, but the limited knowledge of sedimentary facies and reservoir genesis led to the restriction of ex-
ploration. This study took Xiaoerblak outcrop of Keping area as an example. Based on detailed description, 110
thin sections identification and multi-parameters geochemical (order degree, trace elements, rare earth ele-
ments, 8”C, 30, ¥Sr/¥Sr, U-Pb dating and cluster isotopes) data analysis, it was found that Xiaoerblak For-
mation can be divided into three members, and microbial dolomite is the main lithology. The characteristics of
lithofacies assemblage form bottom to up indicate that it can be described as a complete three-order sequence.
The sedimentary environment of Early Cambrian Xiaoerblak Period in Keping area characterized by warm-dry
climate, normal-higher sea salinity, gradually increase oxygen content and upward shallower water. The sedi-
mentary sequence was microbial layer-microbial mound/shoal-tidal flat in carbonated ramp background. Dolomi-
tization took place in penecontemporaneous-early diagenetic stage and the main dolomitization fluid was high-sa-
line seawater. Primary microbial framework pores and vugs which formed by the dissolution atmospheric water
are the main reservoir spaces. Reservoir was mainly controlled by sedimentary microfacies, high frequency se-
quence interface and early dolomitization. These research results are of great significance for sedimentary facies
mapping and reservoir prediction in Cambrian pre-salt field.

Key words: Sedimentary and diagenetic environment; Geochemical features; Lower Cambrian; Xiaoerblak
Formation; Keping area; Tarim Basin
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