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Source rock characteristics of the Carboniferous

Karashayi Formation in the Tarim Basin

Li Jingchang', Wu Jiang', He Hong', Xu Jie', Guo Xin’

(1. SINOPEC Petroleum Exploration and Production Research Institute, Beijing 100083, China;
2. Institute of Petroleum Exploration and Production, SINOPEC Northwest Otlfield Company, Urumgi, Xinjiang 830011, China)

Abstract; The organic matter abundance, thickness, distribution range, organic matter type and maturity of

clastic rocks in the Carboniferous Karashayi Formation were studied in order to further clarify the scale of hydro-

carbon source rocks in the Carboniferous strata in the Tarim Basin. The period when sandstones and mudstones

were deposited in the Karashayi Formation was the most important period for the generation of high quality hydro-

carbon source rocks. The lagoon facies area close to the Mazatage structural belt with Macanl well at the center

is the best area for high quality source rocks, even better than the southwestern Tarim Basin. Source rocks in this

area are about 60 m thick, generally low mature or mature. The organic carbon content is greater than 2%.

However, in general, the distribution of high quality source rocks in the Karasayi Formation of the Tarim Basin is

relatively limited.
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Table 1 Division of the Carboniferous sequence
in the Tarim Basin and its surrounding areas
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Fig.1 Geochemical profiles showing organic carbon content of the Carboniferous Karashayi Formation in Bachu area, Tarim Basin
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Table 2 Organic carbon abundance of the Carboniferous Karashayi source rocks
in the front area of Kunlun Mountain, southwestern Tarim Basin

T 4 R Ak HORR/ % WA /% HIR/1070 (S+S,)/(mg - g7!)

ZFET  KBEIE 1.18 0.006 4 8.0~2.0

D(UNARTA| B 1.375(2) 0.004 8(2) 31(1) 0.07(2)
P(UNARTA| I 4.74(1) 0.006 9(1) 46(1) 0.16(1)
BT b 0.53(19)  0.006 0(19) 0.47(19)
SEA 1 31.12(1) 0.198 0(1) 10.28(10)
ARG oAt 0.95(3) 0.003 2(3) 20(3) 0.216(3)
B et 3.04(2) 0.032 0(2) 16(2) 0.15(2)

I e 0.19(1) 0.003 5(1) 18(1)

VT 2 PR R Ay U T R A L, BT 10 (8 T8 16 3 o L 3,
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Fig.2 Geochemical profiles showing organic carbon content of

the Carboniferous Karashayi Formation in the central and northern Tarim Basin
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Fig.3 Sedimentary facies, source rock thickness and organic carbon content

of the Carboniferous Karashayi Formation in the Tarim Basin
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Fig.4 Microscopic photos of organic matter in source rocks in
the Carboniferous Karashayi Formation in wells Bacanl and Shunl, Tarim Basin
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Table 3 Microscopic analysis results of the Carboniferous
Karashayi Formation in some wells, Tarim Basin

W3 AR 2 1/ %

W4 W /m Feyia
JEVe el B MMl KA
# 4 4754.16 KB 0 0 28.5 33.5 38
il 4219.72 IR B R A 0 0 76.5 23.5 0
el 432821 KB 0 0 30.5 12 57.5
e 2 344.04 KBATEE 0 0 7.5 6 86.5
MRz 1 4217.73 KB 0 25 685 26 0
IRz 1 4217.83 KB 0 2 83.5 14.5 0
M5z 1 4218 KB 0 0 26.5 31 425
MIH 1 2741~2 841 IR A 0 75 19 6 0
M1 2840~2 940 YR =s 0 68 22 10 0
ol 3 900 YREN Ao 0 85 12 3 0
i 4 000 Y RER A =3 0 60 35 5 0
4 1244.9 IR e 12.7 10.3 63.7 13.3 0
i1 4 1260 WKEIRKTIRE 54 17 12 17 0
14 1263.5 I 3 13 78 4 2
14 12442 WG KTIRE 24 16 27 33 0
3 2 856 BIR e 39 8 33 20 0
3 2931.8  WKEHPRSAE 12 7 36 39 6
SZE 3 3 848 I SR 5 22 66 6 1
&1 3971 KB 10 44 35 11 0

b R AL TR RV R4 T AR 2 .
T I IS B Ry )

AT SIS X 3) X A SE LR A 1 TR T L E S B 10
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Table 4 Organic matter component of the Carboniferous
Karashayi Formation in some wells, Tarim Basin

W2 WE/m WHE/%  SER % R4/ % W/ %  HIFE
#3  3919.87 54.22 9.33 21.78 1.78 5.8
#4 4600 52.63 13.36 32.10 1.91 3.9
#4 4630 58.74 7.84 31.74 1.68 7.5
#4 4659 69.22 7.74 21.97 1.07 8.9
#4469 71.09 8.30 19.28 1.33 8.6
F4 4717 50.81 23.95 24.74 0.50 2.1
F4 4450 72.38 4.66 21.83 1.13 15.5
F#4 4475 78.91 4.21 14.66 2.22 18.7
F#4 4498 53.76 7.71 30.87 7.66 7.0
d4 4523 76.18 436 16.59 2.87 17.5
44 4552 69.35 4.69 20.48 5.48 14.8
F#4 4575 79.00 3.84 15.12 2.04 20.6
F#4 4285 69.43 11.73 16.70 2.14 5.9
#6 4558 65.69(7) 9.63(7) 20.40(7) 4.28/7 6.8
#6 4435 58.79 14.53 22.24 4.44 4.0
10 4505 41.27(4)  15.57(4) 15.38(4)  12.43(4) 26
#10 4572 55.60(9)  14.65(9) 14.10(9) 7.83(9) 3.8

TE < 455 A8 S ) Aot i 8, I ) B P4 R

x5
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Table 5 Chromatographic analysis results of organic matter in source rocks

in the Carboniferous Karashayi Formation in some wells, Tarim Basin

44 R/ m WEGER  EUER  OEP  WBEi/AmkE  WEh/iE bk MEkE/IE Tk
#6 4375~4380 C5-Cys Cyo 1.04 0.99 0.62 0.53
#6  4400~4405  Cp,—Css Cio 1.12 0.99 0.57 0.48
#6  4420~4425  Cp,—Csg Cio 1.08 1.03 0.48 0.38
#6  4435~4440  Cj5—Csg Cio 1.12 0.97 0.37 0.41
#10 4503 Cu=Cy Cypy 1.02 1.75 0.48 0.32
#10 4507 Cu=Cy Cyy 1.05 1.42 0.48 0.4
#10 4543 Ciu—Cog (ops 1.05 1.35 0.68 0.63
#10 4 571 Cu—Cy Cy;  0.96 1.58 0.74 0.50
#10 4 648 Ci3-Cyq Cypy 1.02 1.57 0.81 0.62
# 10 4 678 Ciu—Coo Cyy 1.08 1.54 0.73 0.63
# 10 4710 Ci3-Coo Cyy 1.14 1.74 0.77 0.69
# 10 4733 C—Cyy Cy, 1.05 1.37 0.72 0.66
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Table 6 Average T, .. for kerogen
in source rocks in the Carboniferous Karashayi

Formation in some wells, Tarim Basin

-4 T/ C
EAR2 425
3 425
FIH 1 450
# 10 480
¥4 430
EEE | 415
M 1 447
g 2 420
13 490

*7 BEARZMTIHARRFRIDKA
REERRGRFESHER
Table 7 Vitrinite reflectance of source rocks
in the Carboniferous Karashayi Formation
in some wells, Tarim Basin

4 TR/ m P R,/ %
BaRs 0.718

B&1 2 344.04

4 475 BEJA 1.2
4 482 Bays 1.1
%10 4502 BEjs 0.62
4508 Bas 1.0
4692 Bajed 0.6
4713 Bays 0.75
3110 BEjA 0.6
b o 3181 @}Ez”% 0.58
3185 BEJE 0.57
3188 B 0.57
4217.73 Bajs 0.655
Mg 1 4217.83 BEJAE 0.654
4218 BENRE 0.661
4021 HBEs 0.89
4054 BaRs 0.82
13 4075 BEjes 0.81
4 240 BEJRE 0.95
4320 Bajs 0.8
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