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Abstract: The strong heterogeneity and unclear development mechanism of the
Lower Paleozoic buried hill reservoir seriously restrict its exploration effect. In this
paper, the characteristics, main controlling factors and distribution rules of the Lower
Paleozoic carbonate reservoirs in the slope zone of Nanpu Sag were studied by using
core, imaging logging and analytical test data. The results show that the study area
develops two types of reservoirs : ' supergene karst ' and ' fracture karst '. The
reservoir space of ' supergene karst ' reservoir is dominated by small dissolution
pores, which are concentrated in the high part of the structure and the top of the
buried hill within 100 m. The main reservoir space of the ' fracture-dissolved body '
reservoir is fractures, with a wide range of distribution, and the reservoir section is
generally more than 150 m. Rock type is the material basis of reservoir development,
and limestone and dolomitic limestone are the dominant lithology of karst reservoir.
Fracture is the core element of reservoir development, and the fracture network
system provides a channel for the dissolution of atmospheric water.
Paleogeomorphology is the key condition for reservoir development, and the upper
slope is a favorable location for karstification. Therefore, the development mechanism
of 'lithology-structure-paleogeomorphology 'three-element coupling reservoir is
established.

Keywords: Lower Paleozoic; Carbonate reservoir; Structural fractures; Karstification;
reservoir model
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Fig. 1 Geological background of the research area
(a. Bohai Bay Basin; b. Tectonic units in the western Bohai Sea and research areas; c.

Comprehensive stratigraphic histogram)
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Fig.2 Petrological characteristics of lower Paleozoic carbonate reservoir in slope zone of Nanpu
sag

( a. CFD2-B-9, 3566.74m, coarse-grained dolomitic limestone; b. CFD2-B-3, 4088.00m,
dolomitic sparry calcarenite; ¢. CFD2-B-3, 3751.00m, micrite limestone; d. CFD2-B-3, 3933.50m,
sparry oolitic limestone; e. CFD2-B-3, 3817.00m, sparry calcarenite; f.CFD2-B-3, 3629.00m,
medium-fine crystalline dolomite; g. CFD2-A-2, 3709.30m, powder-fine grained dolomite,



dolomite with fog core bright edge structure; h. CFD2-C-4, 3762.50-3765.35m, micritic dolomite;
i. CFD2-B-9, 3567.40-3567.90m, karst breccia limestone)
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Fig.3 Development characteristics of Lower Paleozoic carbonate buried hill reservoir in Nanpu slope zone
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Table 1 X-ray diffraction composition data and dissolution sort table of experimental samples
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Fig. 4 Scanning electron microscope comparison of samples before and after the experiment
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Fig.5 Meso-cenozoic tectonic evolution model of slope zone in Nanpu sag
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Nanpu sag
3.3 S IS U R R B R R A

NE AR S B KA TR ER . NAGETHRPIRES, SV S 8UE R M,
HBETT Ak 2 R B R 440 (R, 2006 F4REE, 2008, 24 X Mt ik,
PASR by AR SEANEE G AR T b e 2 J AT 17 D VR AN A, SR B 5 3 R0 R 4 5 1
FB BBt 3R B RHAE -



B S -#E U ATER R b E I 2R, DHA X s s pEbea F+, smZURImh; il 2-A/B/C
He)3 X g AR ARy, R AR ISR T A, TR R — IR VA AL s W =BT
U, ZRGEEE R, R 3-2, Hidf 2-B Bk, mBALE SR
WMRIELERT, TR RCE L RHAE I AL TS, RSO BT AR 78 me 3, Vb — — BRui AU 4%
AT ZIMSE, REE s AL, EERZBUUR, BRER A Bk s
i (E 5. K8,

BRI FH ot R 5% 1 7 78 SRR 1 b 25 2 2 ARl T 11 R 6 (i 4 PR SR A5 s A2 o
B R TR, 2012 X5, 20158, 1S538 Bk 70 X AL 52 T (Ty)
& LAV T (Ts) HZ RS, P45 1R BORHf e VoI 20 )R FE S 20 1, g sl Tl
B, SRR FEEEMIPA R VIR EN 0~200m, ARG HARMECK, ZRETE
(R B R T AR i DU i 3 o BR R B A X R B B 2 R R AR
XA S A HEAT oM. RS ERMIBEARREAT Tl AR RN BRI TREREE, RN
AR (T &N iR R AR JE il T i 2 R, R R s il . o R W,
fehrEEZ BN HAERBRAREE N 0~300m, MFFZR, FRAREEKREE, Kbt
HuSE A TR

MRAEHTERR AL, SRS . KR 78 X R s i it QUi A 45 B <50m,
BRARJEBE<100m)  EVE R (DI ETHEEE 50~200m, FRARJERE 100~300m). 7V
P ALRE 100~200m, FEAERE AT 300m) 3 A2 ithgisase, Heamwpiit—
B N BRI R (B 9.

MIEHEFe 0, KLk &M R B AN 5 A R TS a2 R E (B, 20117
BRI, 201777 SRAS, 2016°%) . MBI RS R SHEN G RR EE, A
7 EARHE IR IR R I R et 2 IR R, A 60~100m, 3 Hu X (1) 2 4 FH EL 22 e ik 3
200m LA ERIERIE: A T RHEE %2 R AR 10~20m 2 [8].

BT L EAE. Wi, s =R RGE 0, @A T “RIBEE-B ARSI
W7 =T E R Rl AE SRR SR A R R B (B 9): Tz BRI A B A R T
5 AR i = BT R AL T R A B LR s A B A AR A A T B B A
PRI GEM REE T i A2 SRR 20 5 U A% OB 3R A T B AR SR T 3R T SO A 5 fit 2
KB PO E G R AT



Ee FE, R T R 2 % 6
r
%
;.h
-
»
‘w
’
A L ‘ 1
CFD2-A-9, s, 3567.4-3567.5m

7 ETFED BIGNHRARESHELRGERRIR ]
Fig.7 Identification of buried hill fracture stages based on core, imaging logging and cathodoluminescence
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Fig.8 Structure—karst multi-stage development and evolution model diagram
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