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Abstract: The lacustrine shale succession of the Permian Lucaogou Formation in southern Junggar basin, Northwest China, is
the most important hydrocarbon source rock and an unconventional reservoir. However, there are relatively few studies on the
deposition process of Lucaogou shale, the hydrologic conditions controlled by the paleoclimate, and the enrichment mechanism
of organic matter in the shale. In this study, the Lucaogou shale was studied comprehensively, based on the results of its sedi-
mentological and geochemical test data. Results show that the Lucaogou shale was deposited in a semi-deep to deep stratified
lake., which has anoxic. highly saline bottom and oxic, less saline surface water. The lake catchment of the study area has cli-
matic zonality, which presents as that the paleoclimate in the lake catchment of northeastern Bogda was warm and humid and
the paleoclimate in the lake catchment of western Bogda was arid. Elevated precipitation in humid climate provides fresh water

rich in nutrients to lake caused relatively high paleoproductivity and promotes lake stratification, which led to relatively high
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TOC in the Lucaogou shale of northeastern Bogda. Organic matter accumulation in the Lucaogou shale was influenced by sur-

face water primary productivity and preservation in stable anoxic bottom water.
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Geological sketch map of southern Junggar basin (a) and stratigraphic column of the study area (b)



540

HERBLY:  http://www.earth-science.net

R, BT LB TE AR 2 A0 TS I8 L0 AT A AR L& s b
ST LAY GRS 56, 2013) MEMS /R AL B R T B &
ARG — oK SR BT 24 DUAR B A% oA 1 X, M 3 b AT
ARG R PEHT 7 T bR 1 0 vy A AR 1Ly e
Bl B DB SR TR 3 1L b T B o G ) Sy B 1L
W7 4T R R ) — 1 R R A R (B e T TE
IR 2 Hb e % i 2 b ) WG AR A LR, A 0 T Y
B S e LR T r o 5 2 A i A8 O A & o el
[ BN e R (B L B 1) 4548 38 A P 45 38 B i AT AR 1%
b DX 1 A A O 2%, b2 8 A R R L T B T K
AN R ECAE RERE B 0 AR Wk AE (2005) FIVE BT A A
(2007) AN FE P HEY AL DUA Y BT 0, 8% 3k 1L b
KT I A 3R R B, KRS ph )2 R & R
AT AL AP RS A LU 2R BT BT S 5 L B
R E R B DS 43 Al AR P K 2 25 km, p AL 98
9~15 km. Hrffe w5 A S8 0 ) Fds LD T S 2 R
BT &5 R TR P R A i
1b), oA Mo — B ) AR R 5/, B IR B O A 7
40~210 m, A HLBT A A EZ /I~ B (R 46 5%,
2013), EE KR H T B A IS R st 5 5
FRT DAY B 0 9 P58 ARl 4 R R 5 X0 9 4 DT 2 B TR
FE 9500 m A AT A LI BAE 328 0.2 ~0.8%
Ja& T U W) R A, T ST IR R A 5 TE A R 4R

w

2 JriE AR R

AL FEEAE Ma et al.(2016b) X A 5T A T
BRI AT HL I 5 4 AL B 5 %) LAl 78 BF 5T X 3
BT BARRER 3 A il 4 BT A1 g Sk ) 1 CR
FAR TN A 5 0 ) T A0 s B 1a, 2) X
DU I OFR 25 7 R R 3 DA B A= ) R AT 45 7 T
HEAT T 25 A H A B Wk 58 78 L3 ik b, 454 69 4>
i 8 b BR A 2% 43 B Il 50 28 8 6 BF 5T IX ) R
T8 20 U OB s B 4 7l 01 7K SC 2% A DA Ry A fige xof
TUATE 2 m AT 7 AR AR BIESE , JF s 1 T
FUTRRE L 48R T H A HLB Y = AL,

Y R b D R 2 R R, DU R S R R R
B BEXN KA 3 AEE LB 69 HE M AT
THAMA RS . FRITE MM TR & RS
M H oA ALK & A ER 8 LECO CS230 B B
AYATAC s F R LI AR TR0 A BR A R G A4 il
Jo S 56 0 3R 5 B, IR B R 0.5 %0, T R A3 Hr
(Al.K.Na,Ca.B.Ga,Cu,Ni,V.Cr %)% H i1 J&FH
BB IR SRS U & (ICP-AES) , i1 B + %
PSR 5 B AR S 7 5 350 A O s 0 3K 5 R 3
BriRzz/NF 5%.

R SR ) T W 2% 1 ) T
R | 8 o pis] e (1{) i [[RE Wz | 1
m
1 TOC(%) /1 TOC(%) o
M2 1 6 b4 iR
90
80
70
i 60
# i"j e
el it
Lo __ _ .
40 «—— | Y-10] N 7777
30
20
bt 557
V4 20 10
ey [ aws
o R 7 °
[ O [T
JFFT]
v i
[l 2 e R 4 M e 2% 1 Sk ) T HORE A 8 X TOC & it

Fig.2 Sample location and TOC content of each section in southern Junggar basin
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Table 2 Paleosalinity, paleoproductivity, redox and CIA values of LLucaogou shale in the study area

Rl M5 TOC(%) B/Ga Cu/Al Ni/Al  V/(V+ND V/Cr CIA
S-20 2.1 5.24 4.21 3.65 0.65 2.20 45.20

S-19 2.5 4.95 4.34 3.45 0.75 2.10 46.00

S-18 3.2 6.21 5.01 4.34 0.79 2.80 48.80

S17 3.8 9.41 5.79 4.79 0.80 2.63 46.80

S-16 4.0 6.38 6.56 5.43 0.82 3.00 56.21

S-15 5.0 3.45 6.44 5.87 0.68 3.40 55.23

S-14 5.6 1.95 7.58 7.53 0.62 1.87 59.23

S-13 5.5 2.14 6.38 4.91 0.80 2.47 54.85

R S12 4.9 5.64 6.20 5.87 0.70 2.07 63.89
P S11 4.4 8.91 5.07 6.01 0.69 2.15 62.11
i S-10 3.9 7.43 5.90 4.54 0.75 2.21 49.21
3 S-9 2.6 5.56 6.46 4.21 0.67 2.90 58.38
T S-8 3.8 6.89 6.01 5.01 0.77 2.80 50.98
S-7 5.2 9.52 7.57 6.66 0.69 2.59 68.79

S-6 5.9 8.80 7.74 5.46 0.74 2.23 69.96

S5 5.3 7.21 6.78 5.56 0.80 2.30 59.70

S-4 4.4 6.23 5.23 6.12 0.72 2.70 57.80

S-3 4.9 6.88 6.23 4.11 0.68 3.00 50.89

S-2 5.4 7.13 7.36 4.89 0.69 2.40 47.67

S-1 5.2 7.89 7.45 4.67 0.70 2.80 46.21

Y-24 4.9 7.46 7.68 5.55 0.79 3.77 62.02

Y-23 5.3 8.13 8.23 5.45 0.78 3.45 73.89

Y-22 5.5 9.98 11.88 8.90 0.83 3.52 80.53

Y-21 5.8 8.67 7.46 7.21 0.76 2.67 76.53

Y-20 6.0 10.29 14.04 7.96 0.87 3.83 59.02

Y-19 6.4 9.75 10.56 7.56 0.80 2.56 79.53

Y-18 7.3 8.45 15.21 10.56 0.92 2.72 85.45

Y-17 7.6 7.05 19.96 11.33 0.78 4.46 66.16

Y-16 6.5 9.78 9.98 9.21 0.90 3.21 78.53

Y-15 5.3 8.21 7.46 5.12 0.85 4.23 78.53

] Y-14 4.7 7.82 8.76 4.68 0.92 3.67 85.45
K Y-13 4.6 7.40 9.58 8.52 0.74 4.11 77.52
)i Y-12 4.6 7.34 9.51 8.41 0.69 2.92 80.55
) Y-11 4.3 7.79 7.53 5.94 0.79 2.59 80.44
T Y-10 5.2 8.95 8.21 8.21 0.83 2.87 75.89
Y-9 5.8 8.88 7.46 7.34 0.82 3.12 73.23

Y-8 6.8 9.34 13.98 9.89 0.84 3.56 82.53

Y-7 5.8 7.95 9.78 8.56 0.81 3.58 72.67

Y-6 5.3 7.36 7.21 6.76 0.78 2.88 71.02

Y-5 4.3 8.72 6.49 4.77 0.82 2.5 77.89

Y-4 4.7 8.78 9.44 6.42 0.74 2.95 73.90

Y-3 5.6 9.89 8.11 7.21 0.83 3.45 71.53

Y-2 6.4 8.95 9.13 7.17 0.81 2.40 76.53

Y-1 4.8 8.96 8.53 6.24 0.79 3.23 74.53

L-25 4.5 9.88 7.85 4.88 0.72 2.89 76.34

L-24 5.0 10.35 9.34 8.02 0.85 3.55 72.67

L-23 5.3 9.45 8.78 6.45 0.73 2.67 66.34

1-22 5.9 7.15 7.56 7.45 0.78 2.47 80.33

L-21 5.6 7.31 9.59 4.99 0.81 2.84 74.57

L-20 6.0 8.67 11.04 8.89 0.79 3.43 68.53

L-19 6.5 8.88 9.67 9.89 0.79 4.34 73.89

L-18 6.9 7.46 12.78 7.10 0.82 2.68 81.21

L-17 7.2 7.46 10.22 8.44 0.84 3.64 78.44

L-16 7.5 8.72 11.34 9.56 0.73 3.23 83.67

il L-15 7.8 8.78 15.23 12.45 0.86 3.88 81.89
i L-14 7.2 6.89 11.81 8.41 0.76 3.36 67.56
s} L-13 7.0 8.33 9.66 9.98 0.74 3.34 82.55
) L-12 6.3 7.52 9.89 6.56 0.85 2.96 79.45
i L-11 6.6 7.14 10.67 8.21 0.82 3.33 79.33
L-10 6.5 5.58 12.39 7.09 0.75 2.92 56.11

L9 7.0 7.45 13.66 10.95 0.73 2.97 73.22

L-8 7.3 9.74 12.81 10.23 0.88 3.11 76.34

-7 7.6 8.51 10.43 10.89 0.81 2.45 85.77

L-6 6.8 7.42 9.12 9.24 0.73 3.01 80.65

L5 6.2 6.65 10.31 7.31 0.69 2.31 77.85

14 5.8 7.45 7.88 9.22 0.82 2.66 73.74

L-3 4.6 8.95 5.97 5.76 0.70 2.87 70.55

L-2 6.8 7.34 8.55 8.66 0.73 3.34 78.66

-1 7.3 6.07 15.80 7.97 0.71 2.89 68.74
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Table 3 Ancient hydrological conditions, TOC content and CIA values comparison during depositional of Lucaogou shale be-

tween western and northeastern Bogda
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