19 2 Vol.19 No.2
2001 6 ACTA SEDIMENTOLOGICA SINICA Jun.2001

1000-0550 2001 02-0293-06

200092
1963
TE122.1*13 A
1
1 “* ”
2 3~4 5
2
BSEI
6~7
Backscattered electron imagery
BSEI 8
l
1
1 8
1
23 9
@ 1 BSEI
X
1 200 pm X
1 pm

@ . — .1990.

2000-02-16 2000-04-08



294 19

1

Table 1 Comparison of classification on Paleogene lacustrine petroleum source rocks in Jiyang depression

1 23

1 ym
0.01 ~0.1 pm”
BSEI
2
BSEI
EDS 40
~ 130 pm 15~ 50 pm
3
3.1
1 15 ~ 50 pm
6~35 m
80% 5% ~
10% 1% ~ 3% 1% ~ 2%
1% ~2% 0.03%
1% ~ 2% 1% ~ 3%
1% ~ 5%
3 ” " ” 1
2.4 100 mg 3.5 Fig.1 Backscattered electron image of the

23 organic rich laminated shale. The light layers are clay-rich
laminae and the dark ones are organic laminae

3.2
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Table 2 The abundance of dinoflagellates in different lamination of petroleum source rocks dinoflagellates/cnm’

/m
500
2159.6
21
87
27 2159.3
9
27
2160.9
9
4
3290.2
2
38
12
3312.2
7
90
11 1793.3
72

3

Table 3 The abundance of dinoflagellates in different lamination of petroleum source rocks dinoflagellates/ 100 mg

/m
500
27 2156.0
350
5
3331.0
3
38
250
3325.6
67
400
11 2210.7
50
3
132 100 mg 500
3
/
4
10 ~ 20 pm
~ 140 pm 10 ~ 40 pm
C
5

Fig.2 SEM micrograph shows alternating

organic matter laminae O and coccolith

laminae C

in calcareous shale

23

295

50



296 19

5
3 10 pm
Fig.3  Close-up SEM micrographs of coccolith Fig.5  Close-up SEM micrograph of coccoliths
laminae in calcareous shale in coarse calcite laminae. Scale bar = 10 pm

6
Feramo 0.005mm
4 Fig.6  Feramo lamina in the orgainc-rivch
10 pm laminae of calcareous shale. Scale bar = 0.05mm
Fig.4 SME micrograph of calcareous laminated

shales which are composed of organic lamination and 1~4 pm 10 ~ 20

coarse calcite lamination. Scale bar = 10 ym pm

70% 20%
5%
3%
3.3
100 mg 250
7 8
30 ~ 100 pm 50 ~ 250

pam



10 pm
Fig.7 Backscattered electron image of Calcareous
laminated mudstone
Light colored layers are fine-grained calcite laminae
and dark ones are organism-containing clay laminae.

Scale bar = loum

Bohaidina 0.05 mm

Fig.8 Bohaidina lamina in the orgainc-bearing clay
laminae of calcareous laminated mudstone .
Scale bar =0.05 mm
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Micro-characteristics of Paleogene Lacustrine Petroleum Source
Rocks in Jiyang Depression

LIU Chuan-lian SHU Xjao-xin LIU Zhi-wei

Laboratory of Marine Geology of Tongji University Shanghai 200092
Abstract

The Jiyang depression is one of the subbasins of the Bohai Gulf Rift Basin in the eastern China. About 65 oil fields
have been discovered in this depression over the past 30 years and the oil mainly derived from three types of finely laminated
lacustrine rocks of Shahejie Formation FEocene — Oligocene . These source rocks are organic-rich laminated shale calcare-
ous laminated shale and calcareous laminated mudstone. High resolution studies have been carried out on these petroleum
source rocks by scanning electron microscope SEM  backscattered electron imagery BSEI and energy dispersive spec-
trometry EDS . The results show that these source rocks are all laminated sedimentary rocks and organic matters are very
abundant in it but they have the different sediment composition.

Organic-rich laminated shale is composed of organic matter lamination and clay mineral lamination The clay-rich lami-
nae range in thickness from 15 to 100pm and are predominantly composed of illite 80% . In addition they have subsidiary
components which comprise ankerite 5~ 10%  pyrite 1 ~3% quartz 1 ~2% and feldspar 1% ~ 2% along with
trace amounts of apatite 0.03% . In contrast the organic-rich laminae are thinner than the clay-rich laminae ranging
from 6 ~ 50 pm and are predominantly composed of amorphous organic matter 20% ~ 70%  as well as organic matter
these laminae also contain detrital clay predominantly illite  silt-sized quartz feldspar 1% ~ 2%  and pyrite 1% ~
3% . Displacive calcite layers were also present. The calcite in these layers consits of low-Mg non-ferroan calcite. In ad-
dition to the characteristic " beef” texture of this calcite these layers also contain pyrite framboids detrital quartz and
ankerite. Calcareous laminated shale is composed of organic matter lamination and coccolith or coarse calcite lamination
The coccolith laminae laminae is composed almost wholly of one species Reticulofenestra bohaiensis and the coarse grained
calcite lamine are composed of coarse calcite 10 ~ 20 pm  and also contain coccolths . Within the coccolith laminae  the size
of coccolith ranges from2 to 5 um  and it has a good preservation. Within the coarse calcite laminae the coarse calcite are
sparry calcite characteristically by its overgrowth and the coccolths have a poor preservation characteristics such as dissolu-
tion. This indicated that the coccolith-bearing coarse calcite laminae may be rystallized from the dissolution of coccolth lami-
nae. Organic matter laminae is mainly composed of the lath of amorphous organic matter and contain trace amounts of detrital
clay. The thickness of organic-rich laminae range from 15 to 50 pm and the thickness of the calcite laminae range from 40
to 130 pm. Another important phenomenon is that there are dinoflagellates laminae in the organic-rich laminae. These di-
noflagellates laminae are also composed of one species Feramo Fig.3 .

Calcareous laminated mudstone is composed of finely grain calcite lamination and organic-rich clay mineral lamination .
The clay-rich laminae range in thickness from 50 ~ 250 pm and are predominantly composed of illite 70% and organic
matter  organic matter may be formed by sublaminae in clay-rich laminae . They also contain fine grained calcite 5%
and silt-sized detrital quartz 3% . In contrast the carbonate-rich laminae are predominantly composed of micrrn sized and
fine grained calcite which form layers 30 ~ 100 pm in thickness. The dinoflagellates laminae is also discovered in the organ-
ic-bearing clay-rich laminae Fig.6 .

Key words micro-characteristics petroleum source rocks Paleogene Jiyang depression





