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Abstract Volcanic activities might exert important effects on the evolution of oil sources. In this paper, the authors stud-
ied geochemical characteristics of oil in Oulituozi area of Liaohe OQilfield, and demonstrated that different distances between
the reservoirs and the crater may result in different geochemical properties of crude oil. The stable carbon isotopes of satu-
rated hydrocarbon and specific compound composition of the oil from the trachyte near the crater are relatively low, and the
negative anomalies of the isoprenoids disappear. The oil has lower values of CPI and OEP, with the averages being 1. 26
and 1. 06, respectively. There are good indications of oil and gas in volcanic reservoirs, and commercial oil flows can be
obtained in some wells. Nevertheless, there exist great differences in the development results of these reservoirs. The influ-
ence that volcanic activities impact upon the sources near the crater cannot be ignored. The relatively shallow volcanic res-
ervoirs were mainly filled with oil generated rapidly from interactions between the volcanic activities and the sources. The
deep volcanic reservoirs, which were affected by volcanism and also filled with non-conventional oil and gas, contained oil
generated by the sources which experienced normal evolutions.
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Table 1 Statistics of geophysical parameters of crude oil in Oulituozi Area
g B BEB/A BEQ0°)/grem™  KBE(S0°)/mPa - s BEA/C  E%/%% BRER+HE%
Kl O BT S; 10 0.8325 6.72 33.80 16.65 10. 66
HE S, 37 0.8557 10.27 31.33 15.02 13.34
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Fig. 1 Geological-structural sketch map of the Liache Basin
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Table 2 Carbon isotope composition of oil in the east sag
25 { 853 Cppp/ %o
N ; #4 ¥S
5 -26¢ ~ FEm WA FR OHER kR
z %41 99017 -26.26 -27.08 -25.47 -25.69 -24.50
LQ i
2 -2 oéﬁ;ﬁsli[?aﬁf i %32 98066 -26.30 -27.15 -26.90 -26.88 -25.08
g AR F ; 26 98063 ~26.57 -26.97 -26.28 -26.97 -25.72
oulituozi ! £13 98079 -26.13 -26.68 -25.78 -27.11 -26.50
29 ) - N ! F36 98064 ~26.19 -26.37 -25.78 -26.44 -25.00
230 229 28 27 =26 25 24 23 26 99018 ~26.27 -28.17 -25.41 -24.64 -24.55
WAL 5C /% #43 98069 -26.66 -27.22 -25.66 -26.85 -25.31
0 %35 08072 —27.42 -28.21 -25.76 -26.37 -25.73
E3 WHRSHEEHRRANEXRZAE B2 99015 -25.48 -26.10 -26.11 -26.14 -24.65
Fig. 3 Carbon isotope relationship between saturated A 99014  -26.42 -27.21 -24.56 ~-25.32 -25.37
hydrocarbon and arenass A3 98078  -26.29 -26.54 -26.15 -26.53 ~26.28
N9 98077  -26.52 -27.73 -25.46 -25.40 -24.78
F57 98075 -26.82 -27.08 -25.85 -26.02 -26.17
% _ e ko
BB, EE— A ER A B 26 Bk 14Kk 27 Nc14 99022  -27.82 -27.96 -27.58 -27.59 -26.52
FIBK 31 H AR EE, AN B RE, IR EAR B26 98061 -27.45 -28.22 -26.76 -27.64 -27.36
BYE, FARET RGNS EL, XEEH Bk27 98062 -27.090 -27.31 -26.78 -26.76 -27.6l
31 99019 -28.16 -28.57 -27.85 -27.43 -26.52
u P rrdad P ” _‘2 £ ) Ex
e E%_it o T —Z K FBIEHK BB AL B31 99020 -27.23 -28.18 -28.03 -26.49 -25.33
OARXT BRI B, AR B A 2 A B, M LB ¥32 99021  -26.8 -27.53 -26.35 -26.71 -25.9%
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N CxoBB 205

HE B HE/m aa”fB B 2(S+R)
#32 S 2531.6 ~2578.6 0.428 0.344
#24 d 1912.0 ~1917.4 0.489 0.513
#®i%21 S, 2259.8 ~2273.4 0.443 0.417
F2 S 2235.4 ~2396.2 0.491 0.526
a4 S 1684.6 ~1714.5 0.332 0.444
26 S 3339.3 ~3360.0 0.490 0.363
#35 S 1443.0 ~ 1477.4 0.489 0.426
x13 d 1629.2 ~1764.0 0.437 0.404
R13 S 1736.0 ~1775.0 0.364 0.624
he S, 2024.5 ~1990.7 0.424 0.323
/M3 S 1488.6 ~1520.0 0.428 0.331
%2 0§ 2762.6 ~3501.8 0.570 0.632
#3 S, 2512.0~2527.0 0.421 0.430
36 S 2704.8 ~2661.9 0.411 0.324
k26 S, 2176.0 ~2262.0 0.320 0.246
k3t 8 2344.1 ~2306.1 0.362 0.349
Bk31 S 2460.6 ~2438. 1 0.281 0.251
B32 S, 2294.0 ~2335.1 0.379 0.369
fx14 S, 2248.5 ~2215.4 0.296 0.240

R AMRASBLAG W EARAREES 2 BER
REFTHRUFELRERE,

RKILERE ZREMBENZETR, ATE
AR A A IR AR (- B A — B, B e, w7 LASE BT
HUECE = 8RS AT B8 R s B AL E B TR 9, iR
KIWESHSRBEHBRAMEIERASR 5,



374 R

¥ M

2007 4

201

O 28
O k39
A Fr24
< K38
Ok 10

0.0 L : L s
0.0 0.1 0.2 0.3 04 0.5

O/C I Flk

P17 BRI FIRE TR O/C—H/C XRE
Fig. 7 The relationship between O/C and H/C in kerogen
from the Oulituozi Oilfield

H/ICKL Lk

ost

B 14 3 o [ 3 475 (A 37 3 A 3018 e B ik (7 Pb/ ™
Pb =17.481,” Pb/™Pb =15.379) , TESL BIM HEHE R
B b 7 SR R, AR T HA R B G
BYRWE#ESS,
4.1 REEREERIFE

X EF 7T R 8, R M BEE PLE B A E Ro
5% h ZEEZE N h = 3652.735lg(Ro) +
3807.47,% Ro = 0.5 Bf,h = 2708 m, B A ZRM
FAIE R 2E T BR B B B ZE 2700 m £, BRI
ERTRBEITEMTRY. TREXMUTHMD
R, 7E 2500 m DA B, B HURFREEBRERK, K
SEERLTRERAE (B 7)), —RAE&EMH
BEF1. AT, FEALIE A P IR R B R TR BT, B
Bey5), 3 BA 2 O3 H i, 5 106 B 1A T 6
By —E& N T 5REEDHERNLRE,

KMTES A AL OMEE B R AT R K ENR
BB, HR T AL RS ELEBEF. KEHR
EEMTFAEVERMEL MALUTHHIESRES
FRRBANERREBRER. RELFHEX K
WAKEMEILE H A S RA B A MERY
SvPt+atR, IREFRANESREIEES, EMK
28 HA B E ik 74.3% . BT, KINESHERERS
ERABRPIENERMA T ERE, BXEEE
GON LA U : OFE K3 KRAM B MG i E
Ry ERIUD LS LT P3RS BR
REARARICMEER, EZIRMER, FH %

BE BEEA Jin £(199) WL BRERCT LWL T
X—4it. QFE—EMIREZET (F 4 150 ~
350°C) , RASKARHE A PHIER + IF R
ARKENBRSR, HABERENFSBESRESD
WA BRI, Fie g &AM E A (B
% .2002) , @KL H K (H,0.C0, %) BAER
KRR FE S, ¥ b FRBIE RS, W TRkt
EYYEEEORRIAREES . FERRKERERS
TR IR IR A A BB HUR, R E R FI
B P B AR R

MG S ZRER W, BRI F 30 X5 K g
EHHFLEANIT , AE 4 2 L2 TR IR, K L R] R
R, MESERERE L SRESLE, R
KB — R Sk, K LU A PR TE ok LU S TR A
WEHTEY RGBT, T HEEMLERS
B A g, FTEREE PERREBRE.
4.2 XLFESHHFEEE

RK 31 H-FIBR 32 H- R B, EERE
ERHHE (B 2) , LR 3 F5 KL AMERE
¥, KZH0.6 km, BRI ELEAAASE(R
3) A4, Bk 31 F7E 2306. 1 ~2344. 1 m F12438.1 ~
2460.6 m 7347 T BN IR &, (B Cp ST T A
S HON R B R S T A E R R R
%, BT AVERART LB, 8K 31 H T R ARG
W ERMEAREEETAREEY, 5KLERE
Rz RIBE R B, R R B R E a0+ 4
FAL, BTLA, R A A SO B R ZE T KWLiES)

B0, TER 31 3¢ H AR5 5K 32 HAtafl, %

KINTESR BN, IR, 2R A B R AL R BF
R, MR HAMME L (B4 ES5), BT
W AE R s TR A KL T B3 R B R IR A e
HBET2EMR.
4.3 FiMKBREFE

BT AL O BIREGE, BT AR A R EH T 53
VL K. o T 0 A ML T8 25 468 R FEE A X 2
B, AERRIR A R BE K, BAREIES £,
£ 2K EE R XUESRIKE LR ERER
HHEERAMERN. BT kWUERT GRS
WS A PR, R R AR, BT, RS A
RREK26 3 Bk 14 HEFRABEEMERERN,
JUEB B T & R SRR R 7E 2700 m LUF  HLEE
BHERHEAEMTTRAZREHS, 2 RKETR



%4

SRR BOFIHE T Ol SRR R R 2T 375

RBTHIR L (BR 48 WK™ 88.5 vd) , FAY,
RECK L 4 Ay S 2 ) B AR LEE , (Y
FERR—ETLE , 7% X 8 H X 1A A A
HAEE AR A TR EHAL

5 Hig

(1) BREIETHIX V= BRI A sk fL 221 R
FEWEER MRAXARMERFBKERS AL
ARARR L BA X, RAWESH SABERESZA
MIEVERIBGER, KLL O P B9 SR A HIXT B
B BE KGR AR R (L R E, K 7 IR IR R BB R
5 R 5% ;OEP 1 CPI 2% 3 # B 60 RBE
B, M SRR YN R B B A KR AR

(2) KWLTEHRT KENREETXLT Y,
FE—EMBE EHEET, T ERARKBNE
FAREEAAER . KUERTEEREES A
B+ U H BRI NS B, T A WRR k8
ERNEAREN AR EESRPRETEE
HITER

(3) KiiFFESEA SRBERMPES, Z K UEH
mamiAE A R E B MG A A P E
B, K WE R B ERRANE REREEER,
MFFRBEKE,2500 m LA+ B9HLTE A4 2 P E
BRTRET , BF=RBEAR; T8 R 72 2700 m AT
WO A A, BESE B K IIFE AR, R & T IER
MBS FEESR, Tl RE Z A REAHE, B
AT Bt A o

& 3wk

%, RIXIC, #AE, %. 2003, FimBkBRFELEHRERLE
SIRRLFE. BSRFERRE, 13(7): 780 ~784.

BRGL, BFE, fim. 2002. JEERBFHRRELNERHR. R
IRILZE, 30(3) ; 64 ~67.

X, %Kk, %TH, £ 2000. —FHHBRILH—H1L¥
fEF R KL BIFHE. JIIR%R, 18(2): 314 ~318.

B, FEN,KAR, %, 2004, THEFAERERERTK L
PR EYEFRRMRNELW. HIER,25(4) 429 ~436.

&%, BRE, TMAIL. 2005. REZHBREETHARER KT
MR —LREME RG], HEGMME, 26(3): 231 ~
237.

428, KRT, $I30HE, %. 2006. 3 EAR MM E TR
WEBE R ERE W, #FEIR, 80(2): 246 ~253.

IO B, RNEE. 2003. EMSAMMHERLSRE—

AT A AT B ek, 24(34F) : 28 ~33.

REEK, BEX, {E1EFH, %. 2003, 1LF#HBEKFEFE LS R
HRELE. BHELW, (2). 162 ~167.

BRE, &8, §1%, ¥ 2004 BEAAMAENBERBILR
ERBEERG M SBERE. AWERBE, 26(5):
448 ~451,

ke, HOR, AEX, % 2006. TFEZHHAEFEHFRKWL
EFHESRBERN. BREER, 12(2): 271 ~280.

RAE, £, BMEE, 5. 2005. EAERRE—REHBKBA
REAFHAMSEMNEERS. BREPE, 40(1): 133 ~
144,

References

Bjoroy M, Hall P B, Hustad E, Williams J A. 1992. Variation in stable
carbon isotope ratios of individual hydrocarbons as a function of artifi-
cial maturity. Organic Chemistry, 19 89 ~105.

Bjoroy M, Hall P B, Moe R P. 1994. Stable carbon isotope variation of
n-alkanes in central Grabon oil. Organic Geochemistry, 22; 355 ~
381.

Clayton C J, Bjoroy M. 1994. Effect of maturity on *C/*2C ratios of in-
dividual compounds in North Sea oils. Organic Geochemistry, 21
737 ~750.

Guan Ping, Liu Wenh'ui, Xu Yongchang, et al. 2003. The construction
and application of Carbon Compound-specific isotope model in crude
oil. Progress in Natural Science, 13(7); 780 ~ 784 (in Chinese
with English abstract).

Huo Qiuli, Feng Zihui, Fu Li. 2002. Hydrocarbon generation of non-hy-
drocarbon and asphaltene in thermal simulated experiment. Geology-
Geochemistry, 30(3) : 64 ~67 (in Chinese with English abstract).

Jia Bin, WangWuli, Zhang Lidong, et al. 2004. The twofold influence
of intense volcanism upon the existing environment of living things in
Mesozoic Yixian cycle of western Li g. Acta G
25(4) ; 429 ~436 (iin Chinese with English abstract).

Jin Qiang, Xiong Shousheng, Lu Peide. 1999. Catalysis and hydrogena-
tion; Voleanic activity and hydrocarbon generation in rift basins,
Eastern China. Applied Geochemistry, 14(5) ; 547 ~558.

Jin Qiang, zhai Qinglong, Wan Congli. 2005. Igneous rock and its active

ica sinica,

mode in source rocks of rift basin—An example of Dongying Sag.
Xinjiang Petroleum Geology, 26 (3): 231 ~233, 237 (in Chinese
with English abstract).

Jin Zhijun, Zhu Dongya, Hu Wenxuan, et al. 2006. Geological and geo-

hemical s of hydrothermal activity and their influence on

carbonate reservoir beds in the Tarim Basin. Acta Geologica Sinica,
80(2) ; 245 ~253 (in Chinese with English abstract).

Liu Wenhui, Xu Yongchang,Zhang Shouchun, et al. 2000. A new kind
of mechanism for hydrocarbon ted hanoch

B

1 func-

tion and experimental prove. Acta Sedimentologica Sinica, 18(2):
314 ~318 (in Chinese with English abstract).
Sun Hongjun, Li Xiaoguang, Xu Zhangyou. 2003. The basin formation



376 woER ¥ #®

2007 4

and tectonic evolution of petroliferous basins-a case study of the east-
em depression in liaohe basin. Acta Geoscientica Sinica, 24( supple-
ment) ; 28 ~33 (in Chinese with English abstract).

Stahl W J. 1977. Carbon and nitrogen isotopes in hydrocarbon research
and exploration. Chemical Geology, 20; 121 ~ 149,

Wu Changzhi, Gu Lianxing, Ren Zuowei, et al. 2003. Subvolcanic tra-
chyte porphyry at Qulituozi in the Liaohe Basin and its mechanism for
hydrocarbon reservoir formation. Geological Review, 49(2); 162 ~
167 (in Chinese with English abstract).

Zhai Qinglong, Jin Qiang, Zeng Yi, et al. 2004. Petroleum geology of

h. 1t

rce rock P ic

B

jation in Binnan Area, The

Dongying Depreeion of the Bohaiwan Basin. Petroleum Geology &
Experiment, 26(5) ; 448 ~451 (in Chinese with English absiract).

Zhang Jianlong, Jiang Shaoyong, Bai Yuying, et al. 2006, The charac-
teristics and genesis of potassic volcanic rocks from the OQulituozi Are-
a, Liaohe Basin. Geological Journal of China Universities, 12(2):
271 ~280 (in Chinese with English abstract).

Zhu Guangyou, Jin Qiang, Dai Jinxing, et al. 2005. Composite hydro-
carbon-generation System: an important concept for source rock eval-
uation and hydrocarbon prediction in rift Lacustrine Basin. Chinese
Journal of Geology, 40(1) : 133 ~144 (in Chinese with English ab-

stract) .



