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Fig. 1 Regional tectonic location and structural features of Weibei Sag, Changwei Depression
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Fig. 2 Macroscopic and microscopic characteristics of the different types of source rocks in the Weibei Sag, Changwei

Depression; (a),(d) Dark mudstone;(b),(e) Calcareous mudstone;(c), (f) Oil shale
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Table 1 Hydrocarbon source rocks organic components of different lithologies in the Weibei Sag, Changwei Depression
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Fig. 3 Distribution of oil shale and calcareous mudstone in the Weibei Sag, Changwei Depression
(a) calcareous mudstone; (b) oil shale
oror 1 xmws s Aa 801 .
- - %aga%?o%us mudstone 704  #HFGAEA B B Upper part
: H | *Dark mudstone * 60+ the 2nd Member, @  FILE
~60LE, F 1 mms A . 5 . Middle part
e $2, ¥ 170l shale * . RIRR YR & 509 Kongdian Fm., Eocene o . FE&
& E B : . o 4 ¥ 0. Lower part
E |& & * L N
Fol i b L. 0L &
;; : : M ¢ o “ & 20
1 1 o MR 10-
1 . .
20 1 Ql * P 0-
osite,N ] 11 & 2 & e
#als o =gty e = =
¢34£§${§5L_T ___________ | FRRER
0 Y e B S L BRI TR 4
fiE
Pl 4 B B L MR AL — BUR IS TOC—S, + 5, 4] Fig. 5 Kerogen type distribution of hydrocarbon source rocks
f# in the 2nd Member of Kongdian Formation, Eocene, in the

Fig. 4 TOC—S, + S, diagram of hydrocarbon source rocks in
the 2nd Member of Kongdian Formation, Eocene, in the

Weibei Sag, Changwei Depression

e TOC.S, + S, AW “ A7 & 5 i FAIK,
YR ERIE A (B 4) . NZFRKE, L= L
BRI A FFL b W B FL 0 B 5 A 4
B P 2 38

2.2.2 FHHRER

FRUR AT LTSRS R A i <R AR R
2250, A WU 5 5 R0 OB S B A %
(MG, 2012) o RVAOR A ML MPARAL Bk
PN AT RN 32, MR TR 2 1)
GBS g I S W o o e Ol o A = < =
B4z 40% , fL —H W Bt 1T B HLI AL & 10%
L F W B RAFAE T2 A A PR, R i
B LA 2 (E5) .

A PR g (R 1) RIBZ X R
AUy A YT RE FAF e R 22 Sk . il
VU (FESL 43 B) B34 o R 241 43 & ik 40.
3% 5 ST R & ik 38. 8% M5 4 v 42 i ik L 24
FiiR ik 7. 0% |, J& T 55 S O Tl . KT
(KR 38 Ho) U645 & AU A 1 18.2% , 1
TUFN I 1 B LS A — 2 ], B L2 — &
EETHEE T o RS U (RS 75 Bo) B Bl o
JEg Y 5 3 kA ( < 0.2% ), B8 5T 4H FN A 2

Weibei Sag, Changwei Depression

A G, By B ML, DUAESCH £,
ATHI DT 25— T U 25— €0 106 25 0 D 1 38 T Uk 59
AR 5 SR TR TR AR 2%

AN [ K8y 3 e Y T A AR R 25 5, A6
HERE L B AL A S A TG W B AR fk , HiZeom
PLIL, AL B R 3 0% X — HAL T RE 1 5518
JR—S AL DTRRIREE , 3X 5% DX I B AT 28 0% , 17
AR —E o kb KT S A EC IR 7 A
L B R E AL R W B A ML 2R A A
25, DAL, BN T A5 35 L = BB R A AL =
B 1 T AL I, A ML EL A R (3K 66% )
(DI R I = R i By e s (T s 2 s FR Y AW
W St R LI BT B Y R AR L X (1 3)

2.3 RIRERELIFE

S 2 AL S B0 X B 9 A BT A A e i
K CERIEM AL | T RIS AR
EFERRHE A T EEMER . R R E Y
PR A S BRI EAS 1T R EAE BRI P LT
P Hb 5T Iy 50 3 R g A, AEXEFRATT 23 B AT
RERE AL LA B A RS M.

TE 2 HE b, J57 R 45 50 b AR AIE 19 Bl 1, R T
TS BARI T IR I 8 e A A DU 3 FpAs
A MR TEA R S (B 6) #E T EEHIALS . Ab TR
BB BERE A LTS R, AR R T R A



592 MooJE O F 2015 4
HEm = (g) He & (g) HmE(g)
g5l 02 04 06 08 10 12 0 02 04 06 08 10 12 ,50 02 04 06 03 10 12
(a) (c)
:5 300 6 300} 6 300}
® = i
]| s |
=B = =
#K 350 2 350 #K 350f
400} 400} 400}

Pl 6 B 340 g g I T A ) e o it ) VBB RFAIE () G5 (b) KB 5 (o) i BUE

Fig. 6 Oil-discharging characteristics of different source rocks oil by thermal simulation in the Weibei Sag, Changwei

Depression: (a)Dark mudstone; (b) Calcareous mudstone; (¢) Oil shale
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Fig. 11 Forming mode of source rocks in the 2nd Member of Kongdian Formation, Eocene,

in the Weibei Sag, Changwei Depression
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Characteristic and Distribution of High-Quality Source Rocks of
the Second Member of Kongdian Formation, Eocene,
in Weibei Sag, Changwei Depression

SUN Yaoting'> , XU Shouyu'’ ,ZHANG Shigi"’ ,LIU Jun® ,XU Haoqing” , GUO Lili*’
1) School of Geosciences in China University of Petroleum ,Qingdao Shandong, 266580 ;
2) Geo-Science Research Institute ,Shengli Oilfield Company ,SINOPEC ,Dongying Shandong, 257015

Abstract; The hydrocarbon source rocks of the Weibei Sag, Changwei Depression, Shandong, are distributed
in the Second Member of Kongdian Formation, Eocene, include dark mudstone, calcareous mudstone and oil
shale. There have been a few studies on hydrocarbon generation of calcareous mudstone and oil shale before. The
aim of this paper is to review the characteristic and distribution of different types of hydrocarbon source rocks. The
study is conducted at organic geoehemistry combined thermal simulation experiment, and the result shows that high
abundance of organic matter in oil shale and calcareous mudstone, which kerogen are mainly type [ and type Il 1,
are high-quality hydrocarbon source rocks. Dark mudstone generally are invalid hydrocarbon source rocks. The
high-quality hydrocarbon source rocks longitudinally concentrated on the upper and middle of the Second Member of
Kongdian Formation, laterally distributed in Zaohu and eastern part of the Wacheng fault zone. Ancient sedimentary
environment is analyzed by paleontological marks, paleosalinity and paleoxygenation facies, reveals that high-
quality hydrocarbon source rocks of the Second Member of Kongdian Formation formed in the inland saline lakes
environment. The cause of high-quality hydrocarbon source rocks are the weak intensity of tectonic activity of Tanlu
(Tancheng—Lujiang) fault zone during the conversion period from lefi-slip to right-slip and the warm and humid

climate aroused by the mainland separation incidents occurred in the Late paleocene to Early Eocene.

Keywords : high-quality source rocks ;the Second Member of Kongdian Formation, Eocene ;tectonic evolution

paleoclimate ; organic matter; Weibei Sag, Changwei Depression, Shandong



