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Abstract: Multiple gas hydrate boreholes in the Muli Depression ( South Qilian Basin) have encountered var-
ple & Yy f

ying coexistence of hydrates and oil-gas, indicating good potential for oil and gas exploration. It is thus necessa-

ry to perform source analysis on the discovered oil and gas indications. In this study, four groups of oil and gas

samples from borehole DK-9 were studied. Due to the limited drilling depth, on the basis of oil source compari-
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son of existing source rocks, thermal simulation was conducted on five representative lowly-mature source rocks

1079
(Middle Jurassic and Upper Triassic ) to constrain the hydrocarbon generation process. The results were then
compared with the oil and gas to further constrain their source. The results reveal that the oil and gas indications
can be divided into two types: ( | ) those with biodegradation and are slightly more mature, and ( Il ) those

that are slightly less mature. The source rocks comprise mainly three types, corresponding to 163. 30 —207. 42
m, 207.42 —348.50 m, and 357.90 - 586.50 m depths, respectively. Considering also the conventional oil

0 51 =

source comparison, the thermal simulation and the geological condition analysis, it is concluded that type I oil
=]

and gas is mainly homologous with type I source rocks. Type Il oil and gas may have had the same origin as
type Il source rocks, and may also be contributed by type Ill source rocks and/or deeper source rocks, i. e., its
parent material is related to both the Middle Jurassic and the Upper Triassic source rocks.

Key words: oil and gas indication; source; thermal simulation; Muli Depression; South Qilian Basin
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Fig. 1 Regional geologic sketch map and location of borehole DK-9
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Table 1 Sample information from borehole DK -9

o mAmS Wimo RE SREME OEO|TR RSRS dm R AREEE e
DK9 -M -008 163.30 H kB4 KEMAJEH I DK9 -M-36 335.70 " {k®5 IKBEPR I
DK9 -M-10 172.10 kB4 KEMEIA | DK9 -M -39 348.50 ® {5 KEBERE I
DK9 -M-12  190.00 kB % KB E | DK9 -M -41 357.90 k%45 KEOIRS I
DK9 -M-14 199.74 k%4 HEKEOIRE I DK9 -M -42 375.80 k%45 KEOIRS I
DK9 -M-16 207.42 kB4 IKBAIEE | DK9 -M -43  382.70 k%5 KEBEOEIE |
g DK9O-M-18 227.30 kB4 WKEORH I | gz DKO-M-44 40540 kT4 KEERE il
. DK9-M-21 250.20 {kB% HKEOIRE I || #i DKO-M-48 441.00 k%5 KB I
HODKO-M-23 260.40 PB4 KIS Il fODKO-M-51 476.40 H{KBE KO i
DK9 -M-26 273.20 ${£B4% KBEIRE 1 DK9 -M-53 536.50 | =&% KEBEERE i
DK9 -M -29 285.80 H{kB4 WK - KBERE DK9 -M -006 543.50 | —=&% KEEARE I
DK9 -M -31 294.60 ${k %% KBORE 1 DK9 -M -54 558.70 | =&% KBEJRE I
DK9 -M -33  303.72 $1{B4 KBEOIRE Il DK9 -M-55 584.00 F—=&% KEOEHR:E
DK9 -M-34 326.90 #{£%% %K - KBERE 1 DK9 - C -008 586.50 | —=&% I
s DK9-0-01 160.51 hik®4 e, WEmeE s DK9-0-18 360.93 hrPg wa, Kimiflimi
£/8 DK9-0-09 237.15 kPG Wi, WEmE B8 DK9-0-19 366.90 kTG Wi, Kkl
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Table 2 Characteristics of the samples for the thermal
simulation

FEMSS  E/m 2 H¥E TOC/%  Ro/%
DK9 -M -16  207.42 HieEa 2.96 0.83
DK9 -M -26  273.20 RE 423 0. 68
DK9 -M -41  357.90 {k®5 A 18.15 0.62
DK9 -M -44  405. 40 e 0.45 0. 66
DK9 -M =51  476.40 ey 1.50 0.62
DK9 -M =53 536.50 RE  3.33 0.61
DK9 - M -006 543.50 RE 216 0. 64
DK9 -M-54 558.70 [ =&% s 0.85 0. 68
DK9 - M -55  584.00 BH 2.89 0.69
DK9 - C -008  586. 50 s 42.21 0. 65
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Fig. 2 Characteristics of N-alkanes (a), terpane (b) and sterane (c¢) of the oil and gas indications from borehole DK -9
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Table 3 Major biomarker compound parameters of oil and gas indications from borehole DK -9
po - Ts/ CyoRH/  Cyy(H+Ts)/ Cy, D/ CyaaaR/ CyaaaR/ CyaaaR/  Cyy-S/  C,y —-BR/
(Ts +Tm) Cy(H +Ts) CyH Crm-St Cpu-St Cyuy-St Cix-St (S+R) (aa+pp)
DK9 -0 -01 1.42 0.52 0.51 0.78 0.32 0.10 0. 06 0.13 0. 60 0.63
DK9 -0 -09 0.92 0. 44 0.09 0. 46 0.05 0.29 0.30 0. 31 0. 45 0.40
DK9 -0 -18 1.06 0.42 0. 08 0. 58 0.09 0.28 0.29 0.28 0. 50 0.41
DK9 -0 -19 1.11 0.41 0.07 0. 60 0.09 0.27 0.30 0.29 0.49 0.40
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Fig. 3 Characteristics of N-alkanes (a), terpane (b) and sterane(c) of hydrocarbon source rocks in borehole DK -9
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