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Abstract: The lacustrine mudstone of Wenchang Formation is the main source rock section of Lufeng 15

depression in the Pearl River Mouth Basin. In order to restore the paleoenvironment of Wenchang Lake Basin and
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further explore the development model of high-quality hydrocarbon source rocks, a comprehensive analysis of
paleontology, organic geochemistry, organic petrology and element geochemistry characteristics of Wenchang
Formation mudstone in well L15-1 in the depression was carried out. The research results indicate that there are
significant differences in the paleoenvironment of each layer of the Wenchang Formation, with relatively shallow
water bodies during the sedimentary periods of the Wen-1 to Wen-3 and Wen-5 sections, mainly the shore-
shallow lake environment with oxygenated distant sources, and average levels of paleoproductivity; during the
sedimentary period of Wen—4 section, the water body was relatively deep, with a semi-deep lake to deep lake
environment and the highest level of paleoproductivity. The quality of hydrocarbon source rocks in the Wenchang
period paleo-basin of Lufeng 15 depression is positively correlated with paleowater depth, paleoproductivity, and
paleo-xygenation facies under the condition of freshwater and brackish water medium. The difference in
paleoclimate during the sedimentation period of Wenchang Formation is not significant, and a warm and humid
climate is favorable for the development of high-quality hydrocarbon source rocks. Paleoproductivity and paleo-
xygenation facies are the main controlling factors for the enrichment of organic matter in Wenchang Formation of

Lufeng 15 Depression. In fact, paleoproductivity and preservation condition are well matched, which jointly

control the development of effective source rocks.
Keywords: Paleo-xygenation facies;

Lufeng 15 Depression

0 515

S R e 1Y) I 2 R A o T I AU Y A R OC
S, A PR BT A S A TR A T R T TUAR
AN 27, ARSI AT A R®AIE
VRt R s o 30 5 IR 0 R S AR T m)
AR HE o T AF R OC TR vl BRI 0 B N X
e AR R 32 2 7 8 G, AR
Tl i o 3R A R R [ 60 3R 55 S B3 2 o 3y
WAPRE A9 R 2k o Koch A1 Diasty 2541 FH AR 43 A1
SRR A HLBT S BRI AR SR BE T, (R ) 3k Ji
TAHPUT ARG Piper fil Crusius 4555
W 3h DA Ry i T B R IB R A AL BT B AR (AL
WIS RS )Y R TBP4; Aharon MR
5 Tk SRR () L 2R I A DRV Bt S R R o
7 AR AT -0l i Ak ki = T B R YR 5 1 F 5
ELBIG T —Se iR, e S TR S o A
AEFIIM BN A7 T8, AR MRS AR T
T—BUORREE R Az BA L
BT ()~ R TR AR O B A TS, (E X
R A K E A A PR B B = A G, &
W T A T P B X R R b IR A A R S
AR HIE I

AR SO AR A= 15 3 3 B PO B9 L1519 3C
B, RES 41 MIEAERER, THR T AY .
APLE A . AP R A A b ot 28 I i A 52 56 7y

Paleoproductivity ;

High-quality source rock; Wenchang formation;

Mr, ZXEEAARIEIBISE, DU R Sk
ANAR AL AR, e AT e L KRR
KT A A AR 5 AT I EAT R Gy
Fr, B SCE AR S WA, SHREEE
AP E R BN R, PR AR I
Y ask: v

1 DX I o A v

PRUL 7 b b e Kb ma 2%, #9318 b 22 BR
AR AT A R R B R R B S A A R
M, 4 NE—SW A, & —NAH THILIHAER
BT = AR AL 2 B Ay T —r AR R AL
FRA M, Z it ) A 1) B AR U] 43 S b B R ke A7
Je BB (B — SR =) . hepERY . B
T (B ) A RE R 54— 2y 1 B
JC(E Ta), SEEH “BEEMAHN] . =B Ak
TS RO i = [T B SR, T L3 By 2k — 34
HRAF R Z A& ot (B 1), KEENE—SW
] 2R A, U1 T AL 24 7760 km 2, HLES N
B, RiEEwENE, MIERYDER, 7
FE AR M A>3t = [T R i o P
FUEREAR R B ook, SR PR R M e —
B MRS REAS R, 43 Sk il = b DX i = b v b
X, Bl A B TRk T 2k A R T A
X Z —, NN 2R, hp R
WO REFE 229 . B 15, R 133k, B 07



LI F vty PRIE L X e U ) 4 T 4 —— AR 11 2 Bl = 15 2 491 13

51 KA 45 - iy 30T 250,
o HUH 1T AN 05 N, BIFSE X R 15 L
?%Eﬁﬁﬁi&[:

i = 11 A A= A 228 M 3 AL T 3 29 R 2445 i Bt
BhFE R BT 2 WG =B B, R gt & A ad s
WRAENEEg), RIBRBLE 3 14, BRIE 3 1
W, MBEZY) . AniBdiMARYiEd), MR
243 %N Tg, T80, T70, T60 MIT32 X H 2. %
FETE SR, H R EER TRt C B4l
R4, Wt ekigdd, gt sRirdl . siirdd
FEMGA, LB T (AL EE U &R 20250

BN BAFERE TR E TR, 2RI E

HMBFAME, BB B DI, P
R 1 AR 3 i g th Wt R B s 20,
Bl n MR E (K 2) . CEHEE LT
WM —RW AT, A E = MM RTIR,; -

I T 22, YK, R E R
=R RO, [R) I S2 B I T e ) 5

i,

YIS
(CNEL.
BB,
(R BRI

WakEwHER. %Fﬁﬁﬁkﬁﬁﬁﬂﬁﬂﬁj\
AT LR FSCEY
SCH BRI VY B ) Fl L SC B
RSP 2[R R ) 43 o R P20
ZEOM LR (R BB .

, BB SCA

= Ex\

mussﬂ% *”“"*‘Jﬁ*

. oot

1 ’@g BT 4
RO
ey
) %‘ .

S Sy

P

L

I;-I

TTTAT

H M

I 1 SREHEE

E

il 3

30km

BT BRI 230 K i X R 3t BTk 4y

Fig.1  Division of structural units in the Pearl River Mouth Basin and research area
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Fig.2 Division table of Paleogene sequence stratigraphic in Lufeng Depression
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Tablel Organic matter abundance index of source rocks in Wenchang Formation in the study area

4 GHE/m 2B TOC/( %) SU(mg-g') S2(mg-g') S1+52/(mg-g") SAPWITEA"/(%) EI&/10°
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Table 2 Content of Kerogen maceral of mudstones in Wenchang Formation of L.15-1 Well in Lufeng 15 Depression

MR AR (%)
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