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THE SOURCE ROCKS OF HONGSHUIZHUANG FORMATION IN LINGYUAN AREA
OF LIAOXI DEPRESSION: Petroleum Geology and Hydrocarbon Generation Potential

ZONG Wen-ming', SUN Qiu-shi', GAO Xiao-yong', ZHENG Lei*, SHI Lei', LI Yong-fei',
SUN Shou-liang', ZHANG Tao'

1. Shenyang Center of China Geological Survey, Shenyang 110034, China;
2. Key Laboratory of Exploration Technology for Oil and Gas Resources/ Yangize University, Wuhan 430100, China

Abstract: The shale of Hongshuizhuang Formation is the dominant source rock of Yanliao rift belt with good
hydrocarbon generation potential. However, the study of Hongshuizhuang Formation in Liaoxi Depression is relatively
weak, which restricts the study of Meso-Neoproterozoic oil-gas geological conditions and exploration in this area. To
reveal the hydrocarbon generation potential and oil-gas preservation conditions of source rocks in the area, geochemical
analysis is carried out for samples from LLD2 well and 3 sections in Lingyuan area. The results show that the source
rocks of Mesoproterozoic Hongshuizhuang Formation generally have high organic abundance and good hydrocarbon-
generating material basis. The organic matter is mainly I-11; type, partly Il, and Il types. The R, distribution ranges from
1.15% to 2.26%, belonging to mature-high mature stage, and some samples are over-mature, which are comprehensively
evaluated as medium-good source rocks with good hydrocarbon generation potential. The Hongshuizhuang Formation in
Lingyuan area serves as source bed located in favorable reservoir facies belt and can compose two sets of complete
source-reservoir-cap assemblages, showing good oil-gas exploration prospects.
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Fig. 1 Tectonic units of Yanliao rift zone with location of the

study area
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Table 1 Basic information of sampled sectionborehole
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B g ) T P1702 460
EA R k-] LP11 1532

L 2 I LLD2 978.9

pALY R G 210 6 96.6
HEK R 70.52 1 41.42
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Fig. 2 The Meso-Neoproterozoic stratigraphic column of the

study area
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Table 2 Evaluation criteria for organic matter abundance

of mudstone in North China

ST R E
BRI

Rkl 2R ln BRI TR LRI S

TOC/% <0.5 05~1.0 1.0-30 3.0~5.0 >5.0

ST “A”%  <0.01 0.01~0.05 0.05~0.10 0.10~0.20 >20.0

(81%S,)/1073 <0.5 05~25 25-60 6.0~20.0 >20.0

BJRI10° <100 100~250 250~500 500~1000 >1000

(DA BLIK(TOC)

T KB ET P1701 35 i K 4R A AR i TOC
I3 ARG FBAE 0.59%~2.00% , “F¥{H K 1.35%. Hh
TOC 7E 0.5%~1.0%Z [ IFES A 11, 5 14.29%; 7F
1.0%~3.0%Z A1 fIFE S A 6 14, i 85.71%.
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Fig. 3 Geological sketch map of the study area with sampling location
1—45 VU & (Quaternary ) ; 2—F1 ¥ % (Cretaceous ); 3—RF & (Jurassic); 4—=& R (Triassic); 5—FE iR B R IF)Z (Cambrian-Ordovician); 6—
#ij B Z UK FELH -5 2 F DA 4 (Jixianian Hongshuizhuang fm.-Xiamaling fm.); 7—#E 225 2 11120 (Jixianian Wumishan fm.); 8—#ij 5 R4
(Jixianian Yangzhuang fm.); 9—#ij 8 2 & F FEZH (Jixianian Gaoyuzhuang fm.); 10—K3I% R KLIIEL] (Changchengian Dahongyu fm.); 11— &
14 18 41 -1 111 F 41 ( Changchengian  Chuanlinggou fm.-Tuanshanzi fm.); 12—1K 3% £ % M 1 4 (Changchengian Changzhougou fm.); 13—78 FiZR5% &
(metamorphic supracrustal rock); 14—{2 A& (intrusive rock); 15—Wr)Z (fault)

BT B P1702 3] 11 3L /K 488 5 A TOC 2 E PR A LP1L ) Tk KO 4 AR VR A R
A3 A5 6 FETE 0.38%~1.56% , “F-HIME N 0.79%. FHh TOC 238 FEIAE 0.35%~2.65% , “FHIME K 1.35%. H
TOC /N 0.5%MIFESLA 2 1, 7 66.67%; TE 1.0%~ HTOC /N 0.5%FE A 2 14, 5 20.00% ; 7 0.5%~
3.0%Z MRS A 11, & 33.33%. LO%Z A FE SR A 2 14, i 20.00% ; 7F 1.0%~3.0%2.
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Table 3 Organic matter abundance parameters of the source rocks from Hongshuizhuang Formation in Lingyuan area

TOC/% S5 A" 1% (S1+5,)/10° HIRN0°
I
R ¥iE R YA FiE ¥E R ¥iE
P1701 0.59~2.00 1.35 0.0025~0.0081 0.0043 0.02~0.08 0.05 7.24~27.50 18.63
P1702 0.38~1.56 0.79 0.0035 0.0035 0.08~0.18 0.14 9.89 9.89
LP11 0.35~2.65 1.35 0.0172~0.0677 0.0333 0.48~8.37 238 86.44~423.40 176.2
LLD2 0.16~5.42 2.14 0.0044~0.2556 0.0229 0.03~1.08 0.52 16.07~730.29 96.35
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Fig. 4 Organic matter abundance distribution for the source rocks of Hongshuizhuang Formation from different strata in Lingyuan area
l—ﬁiﬁﬁguﬁﬁ(Mengﬁawopu section); 2—iL I 2 F(LLD2 well); Hﬁ{i?ﬁ%ﬂfﬁf(]—[ouzhangzinan section); 4—%EF'ﬁ%%ﬂ%ﬂﬁﬁ(laozhuanghu

Huanghuagou section)


http://www.fineprint.cn

o5 2 W

ST SCHHEE - 10 VAR A Dt DXt K PR 2L R D A T LSRRI B A e 171

Bt AWFFER T AR AR A2 . T IR el 2 7
LR A TEN UK A R A LT R

(1) T MR ] (37

itk ) 7 2% 2 — b Il E A HLRR B F-Be,
PR3 [ 037 2% 2 BCRE S AT LS AR DR AL A, 8 Y
TR B SRERBR R 2R °C, T 5 R I AR A
BT pRIA LR BC e,

M T MR8 [R5 3R AL AT R ALK R (161 5), ot
AT AR i B [R) (2 3 A, ZEASHE /N T -27%0 , F
A H A I PR R ML ARRAE , 3k 5 H Y A= 4k
TR KT B K.

H
5 W[ iy=T)
2 in=31)
I IS B 3in=1)
B4 (n=10

5 5 DX K FEZR Rl T I AR ] (o 2% {ELR) 2328 ALK
Fig. 5 6%C distribution for the source rock kerogens of

Hongshuizhuang Formation from different strata in Lingyuan area
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Fig. 6 Distribution histogram for the source rock kerogen
type indexes of Hongshuizhuang Formation
from different strata in Lingyuan area
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Table 4 Classification standards for mature stages of continental source rocks
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Fig. 7 R, distribution for the source rocks of Hongshuizhuang

Formation from different strata in Lingyuan area
|— B 4 M (Mengjiawopu section); 2—iL¥EHI 2 H-(LLD2 well)
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