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Fig. 1  Tectonic map of the Qiangtang Basin (a), outcrops around drilling area (b) and lithologic column (c¢) of borehole QK-3
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Table 1 Organic geochemical analysis data of source rocks in QK-3

B QK3-S-13 QK3-S-17 QK3-S-26 QK3-S48 QK-3-01 QK-3-02
i IRBEEE RENEE KBEJeE R\EMICE  KRBERE IRBEVEE
B (m) 54.4 69. 16 101. 15 168. 6 91.79 104. 32
JE i i a2 a2 a2 521 il a2 i 2H
T HLEK TOC(% ) 1.15 1.68 8.43 5.25 0.7 1.48
S (mg/g) 0.68 3.55 0.99 0.46 1.16
S, (mg/g) 2.66 71.10 40.32 1.23 4.82
S; (mg/g) 0. 44 0. 61 0. 46 0.34 0.42
S; +5,(mg/g) 3.34 74. 65 41.31 1.69 5.98
FRIFEEL 6.05 116. 56 87.65 3.62 11.48
ST A(% ) 0.23 1.40 0. 54 0.30 0.56
M (% ) 28.50 21.70 35. 60 21.09 13.92
Ik (%) 24.55 10. 14 13. 81 44.92 46. 13
B (%) 35.68 20.24 22. 84 22.26 31.39
Wit (% ) 11.28 47.92 27.75 11.74 8.57
I E?J\{a 0.7 / 0.69 0.78 0.77
Ro (%) IO 0. 81 / 0.79 0.94 0. 94
¥ 0.76 0.76 0.73 0. 86 0. 87
T () 433 442 445 435 436
* " FIRKMBL, /7 FORRA
VA g b e — , A, Horb i Fn S e S R IR B IR A
4 QK-3 VA A YIr S YR E

4.1 EMKRR

SRR B REOR R 32 B B ARSIk AR AR
YRR IR AP X =R PRI TR A AL i A
o 2R IR AL AW B T A X AR e Ak 2A A R HL &
W SR ADURUA RS 5B

PRI R A B oA DRt w23 o A i 9 4
e 3 A e A S ) W (3 UG 55, 20085 M 28
2009 ; 177, 2013 ) o 493025 0 AR it ARG S )
TEFBERE oA R AL A iy 2 5%, A AR UM (3 20 B
BlEng 2 s

x2 WEHMEETESTEE
Table 2 The Saturated hydrocarbon analytic data of liquid oil seepages in drilling well QK3

e Tkl Cyy” Corim
I: B (m) MAX-PEAK . ! Pr/Ph Pr/nCy; Ph/nC g CPI OEP

éﬁljﬁ‘ ‘7@@ /C22 * /C23+29
QK3-0-01 91.79 C22 13 ~35 0.54 1.22 0.54 0. 44 0.83 0.85 0. 86
QK3-0-02 104. 32 C19 13 ~33 1.23 3.52 0.54 0.56 1.05 1.05 1.13
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FE B o3 o B RS AL, B3 A1 T € —Cos (I
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nC,, Z (B 443 5 33.01% ,nC,,—nCy, 2 [8] 2145
17 60.82% B EIRI Y C, /2 Cyy T R 0. 54 TERRAL
P Wl i, QK3-0-02 A i 32 U4 filk A7 E i I
(nC,y) ,nCs—nC,, Z [0] [ 2 43 5 48.58% , nC,,—

nCy, Z RIS 17 39. 49% R H IR Y C, /3Gy, "
B0 1.23, HKF L2, i FicEwx C, LT M
TR LE A e A5 118 o e 2 8 B, DT 2 3 AT Al
TERA B AR T = B ek /D (52 )5 e 45,2005 ), Ak,
TETRE S IE A bl s A — 2 AR BR B 3 i
FRRHE B R R K A A 00 32 A A B o A BTk

TR S % OEP (CPL{EIE N 1, T 2
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Fig. 6 Saturated hydrocarbon chromatograms and mass chromatograms of terpane and sterane for the source rocks and liquid seepage

of well in Qiangtang Basin QK-3
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Table 3 Compositions of liquid seepage and source rocks in QK-3

FE G Ny e/ (Cs, (208 +20R)/2) Copo FEBE/ BN C4,228/(22S +22R)
QK3-S48 0.32 6.69 0.56
QK3-0-01 0. 41 7.95 0.58
QK3-0-02 0.35 6.71 0.58




550 ISR /TR (4)

4.4 HEUEY

IS DX A ol PR S T R Y 2R
Yy, B IS e, Ok B HE S B, i A —
I E B —BIAN Cyy  Cog UM B2k B 1A
A UTTFIEIAH A K A= A=, T oo REDU 55 B A U5 T il
FE SR A LT O U 55,2008 ) o R ATl A
At AR BE €y -Cog-Cog B2 V7 RIS (1] 6)
HXE(Cy +Cy) > XCo MM ET P LE N 1. 17
FI 104, B B i s 89 Co B, Bon 1l e
R A AL B BT 0 A AL, ke U8 TR S5 K A AR W)
(Summons et al., 1987; B SC# 45,2010, 25 £h 4%,
2014)

AN, Cor-Cog S K0 HY R cer A4 28 il 80 228 185 3 A0
3590 ) AR E /Y S BB HTUAE AL, [ L €208/ (S
+R) Fll Coo BB/ Corar + BR) HUAEL 1 I R H1 31 A HL
S BE (O BT 45, 2008 ) o U 2 T B A il Cog
20S/(20S +20R) {H 43 A 7E 0. 45 ~ 0. 58 JL [ P, 1M
CoBB/ (BB +acx) fE A 0.41 ~0. 58, Y BLH] T i
APLBAL T A B (7)o

0.60
(<]
0.56
~ 0.52 o
g
N 0.48
b (=]
(2]
S 044 e
= 0.40
(2]
8
& 0.36 A% AR 2
S 0324
(=]
0.28 5 R : %113-8-48
L EE]
0.24
028 032 036 040 044 048 052 0.56 0.60

C..BB/ (BB +aa)
7 i A A E AR S RO e

Fig. 7 Correlogram of the biomarker parameters for the maturity

of the oil seepages
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Fig. 8 Distribution of thickness of the Early Jurassic Quse Formation in Qiangtang Basin
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Organic geochemistry and significance of oil seepages in the Quse Formation
in the Qiangtang Basin

XIAO Rui', ZHANG Shuai', ZHU Youhai', WANG Pingkang'”*, PANG Shouji'
(1. Oil and Gas Survey, China Geological Survey, Beijing 100083, China; 2. China Geological Survey, Beijing
100037, China)

Abstract; In this paper, samples from Quse Formation mudstone, oil shale and liquid oil seedlings obtained from
well QK-3 have been analyzed and their organic geochemical characteristics and the relationship between source
rocks and liquid oil seedlings have been discussed. The results show that the mudstone and oil shale of QK-3 hole
have reached the standard of medium to good source rocks, most of which are T type or II, type and are in the
mature stage. The comparison of biomarkers shows that both the oil shale and oil seepages samples are with similar
formation environment and maturity characteristics. The oil seepages found in Quse Formation have a good genetic
relationship with the source rock, indicating that the oil seepages are derived from the oil shale of Quse Formation.
Based on the organic geochemical characteristics of the source rocks, the distribution range, and the sedimentary
thickness of Quse Formation, it is considered that the argillaceous source rocks of the lower Jurassic Quse Formation
are of good hydrocarbon generation capacity. It is the most important source rock with the potential to form natural
gas hydrate in study area.

Key words: Qiangtang Basin; Quse Formation; oil seepages; organic geochemical characteristics



