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Fig.1 Location of dlf eld and samples in Eastem South Slope of Dongying Depression
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Fig.2 TIC f ngerprints of the saturated hydrocarbons in the oils selected
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Fig.3 Relationship between Pr/ nC17 OPh/ nCI8for the oils
from Wangji agan-Bami anhe region
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Table 1 Basic geochemical parameters for selected oils of Kongdian and Shahejie Formations

BH Py S/ aca  Cu-n/ St (% Ty CyH Ty Cy/Cy G/ 4-w/

*E HB(m) B #Efi  Ph (S+R) aBB  Cy St /H Cy-St penta §/S+R Tm H  CoH GCp$t
F X133 3179.4 Bk JEm 0.70 0.52 0.49 0.044 031 0.52 0.41 065 1.8 099 190 0.15
F X131 2245.2 Fk JEm 0.79 0.52 0.43 0.033 0.64 0.41 045 063 0.90 092 0.85 0.12
X132 3271 FEk JE@ 0.76 0.49 0.42 0.031 070 0.29 0.31 0.62 0.7 0.75 097 0.16
¥ 100 1856.5 Fk w#b 0.65 0.46 0.40 0.030 0.77 0.37 0.27 0.60 0.6t 0.89 0.8 0.16
96 2161.09 Ek W# 0.59 0.46 0.39 0.020 0.79 0.36 0.22 0.60 0.46 0.84 0.79 0.13
E499 1916.83 Ek M@ 0.57 0.47 0.41 0.031 0.76 0.36 0.31 0.61 0.5 0.8 0.85 0.13
T 130 1899.8 Ek Wb 0.64 0.46 0.41 0.026 0.83 0.36 0.28 0.60 0.5 0.93 0.95 0.15
E4195 1835.56 Ek & -  0.39 0.318 0.014 0.8 0.30 0.18 0.59 0.35 0.73 0.62 0.18
F35-10 151.6 Es J@iah 0.40 0.39 0.32 0.013 272 0.77 0.08 0.58 051 1.24 091 022
& 105 2133.4 Es; JEm 0.46 0.33 0.35 0.011 1.9 0.84 0.07 0.5 0.47 1.07 0.82 0.3l
i 61-119 - Es JEm 0.61 0.46 0.45 0.015 070 0.72 0.07 0.5 0.8 0.76 0.30  0.37
T 140 1387 Es JEmW - 033 0.29 0.010 2.82 0.79 0.06 0.56 0.36 1.43 1.09 0.24
F 119X3 2592.5 Es, [E#h 0.41 0.39 0.32 0.014 237 0.80 0.09 0.5 0.55 0.91 0.65 0.28 .
T 122-X2 2794.3  Es, JEwh 0.42 0.39 0.32 0.013 2.21 0.78 0.08 0.58 0.51 0.93 0.60 _ 0.29
F 46 3393.7 Ek 3% 1.17 0.40 0.36 0.019 0.8 0.78 0.20 0.60 0.94 0.74 0.52 0.29
F 46 3788  Ek $#@# 0.55 0.32 0.37 0.007 0.35 0.8 0.05 0.57 0.58 0.74 027 0.35
F 46 4115.8 FEk % 0.55 0.44 0.38 0.027 065 0.89 0.16 058 0.90 0.65 0.30 0.30
F 46 4203  Fk #®# 0.55 0.3 0.37 0.017 038 115 0.10 0.56 0.68 0.84 0.24  0.36
F 46 4205.05 Fk J8# 0.46 0.45 0.40 0.013 0.64 0.73 0.08 0.57 0.68 1.41 0.44 0.43
%5 3308.45 Ek2 JH 1.28 0.54 0.48 0.214 0.55 0.58 1.07 0.59 1.53 0.52 0.24 0.08
H 68 2521.12 Ek %% 9.80 0.41 0.23 0.03 0.10 0.25 0.03 0.5 0.03 0.35 0.07 0.03
H 64 2445.50 Fk2 WH 4.45 042 0.26 0.025 0.09 0.37 005 0.5 061 051 0.10 0.17
847 1331.30  Ekl JEij 4.20 0.40 0.30 0.024 0.19 043 0.10 0.58 0.5 0.59 0.16 0.15
590 1589.40 EK2 JEm 5.62 0.35 0.33 0.029 0.29 0.43 0.15 0.57 0.69 0.55 0.14 0.14
H35 1741.50 Ek2 JE# 5.52 0.37 0.31  0.032  0.30 0.49 0.15 0.57 0.65 _0.51 _0.15__ 0.16
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Coo -4 45 Tri/ penta : ZERREAS/ FLIRRELE ; C5 HS/S + R Cy, # A 225/(225 +22R) ;Te/ Tm:18a( H) -/ 17a( H)-ZREEESE ; Cy5/Csy H: Cos/Ca BN
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Fig.4 m/2217 mass chromatograms of saturate fractions from partial oils of Kongdian and Shahejie Formation
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Fig. 5 m/ z191 mass chromaog ams of saturate fractions from partial oils of Kongdian and Shahgie Formation
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Fig.6 O0il-source rock correlation by maurity and the related parameters
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Fig. 7 0il-source rock correlation by paleoenvironment and organic source indicating parameters
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Fig.8 m/ 2217, m/ z19 1 mass chromatograms of rock bitumen from Kongdian and Shahejie Formations
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Fig.9 The distnbution of compound - speciftc isotope of the

alkanes from the oils and rock bitumen in Wangjiagan Oilf dd

goooooomooooboobob maao
ooooooooomoooooobooobd
oooooomoooobobbooboobooo
0 moooooooooooooooooao
ogoooooooooooboooooomaodd
o0 moooooobombooboboooobo o
ol oo @moooooooooo
gooooooouooobooobbooboboboobo o
gdodootboodoooooooomWooooao
od d

O oooooogood

oooboooooooobooboob oo

|

goooooooooobocoooooooooobDao
oooooooooboboo o

4 00O

oo otoooouoomoooooo
gooooooooooooobobooooooao
gooooooooouooooouoooooo m™
oooocoooomooooobDOoDbOOoDOOOoO
gooooooooooobo@moboooooboo
oo mooobooo@moooooooao
Umooooodooooooooooooooao
ooooooooooboouogooooooobao
gooocooocbobomoooooooooboooo
gooooooooboo

Mmoooboooooooobooobobbb booboooo

11

0000 [Referencesl

goombobobooooooooobbobbobooooo
0000000000 D0O000D0OOD0™9. 50123 [ Zhny;
Linye, Zhang Chunrong. Origin8 Of Immature Oils and Rel ated Petrole-
um Systems: Case Studies from the Sounthem Slope of Niuzuang Sag,
Jiyang Depression. Beijing. Petroleum Industry Press,1999.5 0123]
pooooooggonbbbobbooob *ob—4go o
000000000 02001,4:58 —591[ Panf; Xiongg , “ Sumd,
* Maowen, O al. Orign o " immatre oils" in the Bamianhe Qilfidd
o Eagem China. Acta Sedimentdogica Sinica, 2001,19 (4) :586 O
P1]
Pang Xionggi, Li Maowen, Li Sumei, Jin Zhijun. Geochemidry of pe-
troleu m systems in the Niuzhuang South Slope of Bohai Bay Basin. Ptut
2: evidence for signif cant contribution of mature aource rocks to " im-
mature oils" in the Bamianhe feld. Organic Geochemist0', 2003, 34
(7) M31~950
0000w mmmooooboboobobooboo
0000000000 bO,2004,47: 177 0189 Penf, Xiongdi, “
Sumei, Jin Zhijun,et O OOrigin and accumuW ion of the oils from Bam-
ianhe Oilf eld , Bohai Bay Basin, Eastem China. Sience in China( Se-
fies D) ,2004,47 : 177 (1189]
Li Sumei, Li Maowen, Pang Xiongqi, Jin Zhijun. Geochemistry of pe-
troleum systems in the NiuzhuanS south slope of Bohai Bay Basin- pmt
| : source rock characterizat on. Organic Ceochemigry, 2003, 34(3) :
B9412
000 MOoDo0OOo00oDDoooDooooooooooog
0000 02003, 21(3) 05906 ~512[ ~ u GuO O , Jn Qimt;. Ce-
ochemical characteristics of two sts of excellent source rocksin Dongy-
ing Depression. Acta Sedimentologica Sinica, 2003, 21( 3) : 506 —
512]
goobooobboooobboooobboo oo oo
0o00oooOoooon o204, 22(1) : 161 ~168[ Li Sumd,
Pang Xionggi, Jin Zhjjun, etal. Discussion of hydrocarbons expulsion
from less mature ource rocks in the Niuzhuang South 9 ope of Dongyi
Depression, Bohai Bay Basin. Acta Sedimentoogca Sinica, 2004 , 22
(1) 0161~ 168]
Czochanska Z, Gilbet T D, Philp R P, e d. Geochemi cal application
of sterane and triterpane biomarkers to a description of oils from the
Taranaki Basin in New Zeaand. Organic Ceochemistry, 1988, 12:123
0135
o0 MO0omocmMoocbmooobboooboobooo b
000000 02004, 25( 1) [B1 —38 [ Ma Anlai, Zhang Shu chang,
Zhang Dgjiang, eL al.
Tahe heally oil fe ds. Oil 0 GasGedogy,2004,25:31 ~ 38]
Moldowvan J M, Seifet W K, and Galegos E J. Re ationship between

Qil and source correlation in the Lunnan and

petroleum compaosition and depositional environment of petroleum
souce roks. AARC Bullgin, 198, 69: 1255 ~ 1268

000MoO0OMOo0moooboooooooooooog
000000000 00 02005, 34(5) $15—624. [0

Sumei , Pang Xiongqgi , Qiu Guigiang,¢ 0 Characterigics and signif-



B4

FRGE REMEERRALEAMRE T

733

12

13

icance of the Tertiary oils in the Wangjiagang oilfield in the South
Slope of the Dongying Depression, Bohai Bay Basin. Geochimic,
2005,34(5) :515 ~524]

R, R ARE. S BESONREAMER. LA
ATk B B2L, 2002. 102 ~ 134 [ Qiao Hansheng, Fang Chaoliang,
Niu Jiayu, et al. Deep Petroleum Geology of the Bohai Bay Basin.
Beijing: Petroleum Industry Press,2002. 102 ~134 ]

HRs, T, 09, % HEEEeTH = RERMTbR
Hgh#r, b5 A Dok A3, 2000. 40[ Tian Keqin, Yu Zhi-

14

hai, Feng Ming,et al. Petroleum Geology and Exploration of Subsur-
face Deep Settings in Bohai Bay Basin. Beijing: Petroleum Industry
Press,2000.40 ]

Tz Bul, . RBYRAEBLTEEREEMN. A
MBHESF %, 1997, 24(1) :1 ~4[ Wang Zhaoyun, Cheng Kem-
ing, Yang Chiyin. Early palaeozoic primary oil of Kongxi buried hill
in Huanghua Depression, Huabei, China. Petroleum Exploration &
Development, 1997 ,24 ;1 ~4]

Origin of the Deep Oils from Kongdian Formation,
Dongying Depression, Bohai Bay Basin

LI Su-mei'? PANG Xiong-gi'? QIU Gui-giang’®

GAO Yong-jing’

1( Key Laboratory for Hydrocarbon Accumulation (Petroleum University) , Ministry of Education, Beijing 102249)
2( Basin and Reservoir Research Center, Beijing 102249)
3( Shengli Oilfield Company Ltd, SINOPEC, Dongying Shandong 257015)

Abstract The oils from Kongdian Formation of Paleogene in the Eastern Dongying South Slope are quite different

from the overlapped Shehejie and Guantao Formation. The oils of Kongdian Formation are characterized by high con-
centration of wax (28.85 ~31.70% ) ,low content of sulphur (0.04 ~0.44% ) with the ratios of C,aaa20S/(20S +
20R) and C,, hopane 22S/(22S +22R) of 0.46 ~0.52 and 0.6 ~0. 65 ,respectively, suggesting relative high matu-

rity. On the contrary, the overlapped Shahejie and Guantao Formations have features of relative low content of wax

while high sulphur content with marginal to middle mature maturity. The differences between Kongdian and Shahejie

Formations suggest different source rocks of the oils. Results of oil-source rock correlation show that the oils of Kong-

dian bear typical features of both Es, and Ek, source rock, i. e. high Gammacerane concentration of Es, and predomi-

nant C,y-steranes of possible Ek,. We suggest that the oils of Kongdian are mixed oils sourced from deep Es, and Ek,.

The oils discovered from Kongdian Formation show the existence of another one set of deep source rock at least and

good prospect of deep oils in the study area and the Dongying Depression.

Key words Wangjiagang, Kongdian Formation, oil-gas genetic mechanism, biomarkers, mixed oils



