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Fig. 1 Geographical location of the study area
1
Table 1 Geochemical parameters and group compositions of samples
/m TOC/% “A” 1% 1% 1% 1% 1%
F8 3131.38 1.93 0.1705 43.63 7.01 18.47 0
8 3401.91 2.77 0.9647 57.62 5.97 17.07 0
FS1 3216.7 1.83 0. 1966 56.05 14.74 25 3.42
FS1 3684.8 2.37 0.2281 50. 63 12.34 26.45 4.53
FS1 3821.6 2.45 0.3212 52 16.53 20 5.87
8 3816.87 0.81 0.0908 74.25 5.69 19.73 0
F8 3945.2 0.85 0.2107 53.48 8.23 20.25 4.11
F8 4060. 45 0.47 0. 0606 72.7 11.28 10. 68 3.56
FS1 4025.3 1.75 0.4951 81.7 0.27 7.69 0
Fs2 3968 0.82 0.1741 74.25 5.69 19.73 0
FS2 3971.5 0.71 0.2341 59.5 6.89 14.05 0
FS2 4294.75 1.43 0.1283 75.8 2.23 14.97 0
FS2 4498.8 0.54 0.0622 78.53 1.28 11.54 0
F8 4182.89 2.29 0.0402 - - - -
FS1 4323.1 0.57 0.0188 26.17 33.64 27.1 4.67
FS2 5582.6 0.18 0.0035 - - - -
250°C.
) (D
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Fig.2 Mass chromatogram of m/z 85 of deep source rocks

froni) Dongying depression
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deep source rocks from Dongying depression
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2

Table 2 Biomarker parameters of saturated hydrocarbon of the samples

Pr/Ph Cy_/Cyp sy 1% Cp 208 C3 3228
/ R ) /20(S +R) /22(S +R) / /Gy
F8 1 23 0.94 0.01 38 18 44 0.37 0.58 0.04 0.04
F8 0.75 25 0.63 0.03 27 21 52 0.46 0.58 0.16 0.15
FS1 1.24 17 0.79 0.01 41 25 34 0.36 0.59 0.05 0.04
FS1 1.07 17 0.93 0.08 27 23 51 0.52 0.56 0.38 0.21
FS1 0.85 17 1.15 0.09 28 30 42 0.47 0.56 0.82 0.29
F8 0.54 16 1.36 0.03 37 23 40 0.48 0.52 3.22 1.63
F8 0.79 18 1.62 - - - - - - - -
F8 0.68 25 0.68 0.08 38 24 38 0.41 0.56 0.54 0.16
FS1 0.56 16 1.59 - 69 15 16 0.4 0.47 - 0.16
FS2 0.39 17 0.98 0.03 39 22 39 0.47 0.57 0.52 0.21
FS2 0.34 17 1.17 0.02 43 21 36 0.41 0.5 2.22 0.51
FS2 0.55 18 1.28 - - - - - - - -
FS2 0.75 18 1.1 - 34 23 43 0.43 - - 0.51
F8 1.19 22 0.81 0.03 35 26 39 0.45 0.57 0.21 0.09
FS1 0.9 18 1.22 - 24 30 46 0.47 0.55 0.26 0.19
FS2 0.76 23 0.86 0.01 40 21 39 0.32 0.59 0.06 0.05
R o
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Characteristics of Biomarker and Its Implications of Deep Source
Rocks from Northern Dongying Depression

.1 . 1 ) 3 . 2
DING Fei: CAI Jingong  SUI Feng-gui® ZHENG De-shun” XU Xing-you
(1. State Key Laboratory of Marine Geology Shanghai 200092;

2. Geological Scientific Research Institute Shengli Oilfield Company SINOPEC Dongying Shandong 257000;

3. Institute of Resources & Environment Henan Polytechnic University Jiaozuo Henan 454000)

Abstract 16 mudstone samples from wells of F8 Fsl and Fs2 in Minfeng area of Dongying depression were selected
for understanding the origin and the preservation of the organic matter and their significances. By the application of or—
ganic analysis including: total organic carbon content extraction of soluble organic matter group composition of solu—
ble organic matter and GC-MS of saturated hydrocarbon the abundance type and the maturity of the organic matter
were studied.

The formation with the depth from 3 000 m to 5 000 m was divided into three units considering the existence of
the gypsum-salt rock: the upper layer of the gypsum-salt rock the gypsum layer and the lower layer of the gypsum-salt
rock. There are great variations of the abundance of organic matter between each unit. The upper layer is much higher
than others so as to the content of chloroform bitumen " A". Both the TOC and the chloroform bitumen " A" of the
gypsum layer are lower than the upper layer. The lower layer of the gypsum-salt rock is the lowest in chloroform bitu—
men " A" although one sample from F8 well has the TOC as high as 2.29% . The group composition of the soluble
organic matter shows that: in three members of source rocks the type of organic matter of gypsum layer is the best
and the upper layer of the gypsum-salt rock followed at last is the lower layer of the gypsum-salt rock. Analysis of the
gammacerane index and the ratio of Pr/Ph indicate that the upper layer of the gypsum-salt rock and the gypsum layer
have similar sedimentary environment which is reducing deep lacustrine deposional environment under semi-humid cli-
mate conditions and the salinity of the lake is normal in Dongying depression with fresh to brackish water. However
the depositional environment of gypsum layer is quite different for that is strong reducing saline lacustrine facies under
semi-arid climate conditions with high salinity. The climate condition of the upper layer of the gypsum-salt rock is rel—
atively more humid and huge amounts of terrestrial organic matter come into the lacustrine basin with surface runoff.
As a result the source of the sedimentary organic matter is lower hydrobiont lacustrine algae and terrestrial organic
matter transported by the river. As the climate conditions get more aridity the input of terrestrial organic matter de—
cease due to the river discharge reduced. Meanwhile the salinity of the lake get stronger because of the degree of
drought is pricked up gradually but many species of halophilic bacteria and variety kinds of algae adapted to the hy—
persaline environment growth rapidly. Therefore the organic matter of the gypsum layer is mainly originated from low—
er hydrobiont and algae which is supported mainly from the dominance of the isoprenoid to the normal alkanes. Be-
cause of the existence of the gypsum-salt rock the difference of maturity of organic matter is significant from routine
variation which performance as the maturity of the gypsum layer is lower than both the upper and the lower layers.

The biomarker parameters of the crude oil from northern Dongying depression were collected to make sure the
source of the oil had been exploited. According to the data the crude oil can be separated into two species one with
high Pr/Ph ratio and low Pr/nC ; and Ph/nC g ratios the other with low Pr/Ph ratio while high Pr/nC,; and Ph/nC
ratios and the latter is distributed broadly in this area. The comparison of the biomarker parameters between the
source rocks and the crud oil indicated that the former kind of crude oil probably derived from the upper layer of the
gypsum-salt rock and the latter kind of crude oil might be derived from the gypsum layer. Furthermore the existence
of the thick gypsum-salt rock explained the extensive distribution of the latter type.

In conclusion the gypsum-salt rock from Dongying depression has great hydrocarbon generation potential. The
crude oil exploited in this area may be mainly generated from the upper layer of the gypsum-salt rock and the gypsum
layer and the latter is dominated.

Key words biomarker; deep source rock; gypsum layer; Dongying Depression



