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Fig.1 Distribution map of Proterozoic-Archaean metamorphic rocks in Bohai Sea
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Fig.2 Comprehensive vertical zoning of the weathered crust of metamorphic rocks in Bohai Sea
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Table 1 Main metamorphic rocks and their brittleness index in Bohai Sea
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Table 2 Comparison between weathered crust thickness and weathering time for metamorphic rocks
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Table 3 The mean value of control factors for wells in Bohai Sea
R 4 HTNEIEBI% 45/ S/m) T W71 )/ <100 M) g E i

1 JZ25-A 84.20 4.65 25.11 3 0.393
2 JZ25-B 85.11 4.55 24.82 3 0.316
3 J725-C 86.30 4.11 25.10 1 0.433
4 JZ25-D 85.00 2.53 25.24 2 0.357
5 JZ20-A 85.61 3.68 24.89 2 0.306
6 CFDI-A 87.63 1.64 25.50 3 0.325
7 CFDI18-B 80.22 1.74 27.93 3 0.309
8 CFDI18-A 81.22 1.33 27.55 1 0.211
9 BZ26-A 95.00 5.48 30.83 2 0.287
10 BZ27-A 95.01 2.80 22.99 2 0.277
11 BZ27-B 97.33 3.52 24.87 2 0.286

s W SRR B AR o R X KU 5 B8R K, T A3, Fei R X, TV A2, AGHE X Jg /N, T 9 1 A B T R hm i (1-ED/2, Fo

T ECKB) FHEEL 5 IR TEIRAERE I 2 A K

HBLR L
10 15 20 25

(=]
W

CTT LT

T

L w= %=
I

J¥ B xR T 3 IR
B 5 #isTREaRUTEMEE QBRESITEE
Fig.5 Q cluster analysis for metamorphic rock weathering
crust reservoir in Bohai Sea

G i g

Fyor WA TS

P AR

I 28 Xfk58, REI>1T, £14% 1225-C H. BZ26-A
A, A LIRA IR R A IRACA IO &, 5%
A 3.52~5.48 4% /m, [i] Wi B[] 27 (24.63~30.83) x
100 Ma, fCly g R RbYE . Ph X, RAF SN T
0.286~0.455, K Abreelh & F s, IR 100 m,
FLBREE 14358 6.51%, J& TR XL FAEZ

I 2Kk 7e, REI AT 6~7, 6 4% CFDI-A 3,
J725-B H4E, HEFEERNIR G R RA, 248 h
2.80~4.65 4%/m, [A]WTH1E]4(24.99~27.93)x100 Ma,



23755 10 4

Wi it 207 T IRRIREIUAE oA XA e R T R B ELA 2 A 39

ity SRR R L AR X, R AT X, A A
T 0.277~0.433, KAbse AR T RIT, IR
} 90 m, FLEREEA T 2.38%~5.70%, J& T Ht K1k
Fefit) o

M2 XAk7e, REI Jy 5~6, fu4f CFD18-A H-4,
YDV IRASEN £, 2485 0.846~1.339 55/m,
Ti1] Y7 I ] Ay (24.40~27.93) x 100 Ma, 3ty #5 A1i%
X, ARAESAEA T 0.122~0.211, KALFE AR R H
— B, JEEBE AR T 40~ 100 m, FLIEESE YK 2.7%,
J&Frh S RESEEE

IV 26 XAk, REI<5, 4 CFD18-B Jf, A1k N
RHE R KA A0 R, S48E % 511 0.102 4%/m,
T¥) DT FF 7] 24 22.30%100 Ma, fty Hugh e . A i
X, AR AT 0.211~0.362, KAbTe ik Rk F 24,
JELRE R <50 m, FLERAE <2.4%, J& T2 WULFEtE 2

X BZ19-6 #4318 48 A KA FE Ak 2 i
(BRGNS = i SN B A 21 s [ 1 I LT
(RAF SR L B T2, Ll 4L AL A
R A M S S (B R S AT BZ19-6 4438 UL
Fefg AR T TV m i (& 6) .

1 1 fi/MPa
69.5

(a) A7 BRTTHELAU N Y 2 T

2 H MR

AR A

%
........ =

v < s [ = s
(o i [N [~ i
() Vh T2 TR R S A

& 6

______________

e RNy

.....

el kcm aa) Eoed ayimiihaiia e

e

ve SN
] ‘_.-*‘ ME N\ o 2 4km
H d ‘-’! 3
[=:] [~=] =] I BN B [ [ea]
VRMARY w1k wx omE Nk R

(d) ZETIREICIR BT K it =S 2 Bl

#iE BZ19-6 MER U =B LB T EFBNLERE 57

Fig.6 Plane prediction of weathering crust type for BZ19-6 structure

AR A A SE I e 7 W AR 52 2 P A SR 1
F A (18] 6a), IR AER A PR SRR LT
LI L XA 5 B A, SR XL S B IR T
RN TE . BRitbzAh, bR R DU R R Al
SO SWEEFEZERMEM(E 6b. o). T TR
Pe5e EE ALK B 55 B L ERIBIAR L R AL
Tl Ay AR AR L R DX, TR B 22RO I

|\ SRR w24 A = =< 7| N = 7 T I 1 Bk
SRR B A DA Sty AR GEE L MR X (] 6d) 5
SIEREE R BN (3% 4), BZ19-6 #3 B HHEENTS
JRIRHEK 270 m, P RERES (H /5 32¢10 m’, H ™
i 310 m'), i A, C HZIEE L 50~90 m, 7~ fiE
HISHEALCH =R 18x10° m®, H7=0l 120 mY) . 48
P Q BRI IR A KT HUN Z5 28, B HAR s



40 Marine Geology Frontiers ML T 2021 4510 H
R4 BZ19-6 X FM SEEhERITLL
Table 4 Comparison of predicted and actual drilled results in BZ19-6 area
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CHARACTERISTICS OF WEATHERED METAMORPHIC ROCKS CRUST IN
BOHAI SEA AND ITS QUANTITATIVE PREDICTION

CHEN Xinlu, ZHAO Zhiping, HUI Guanzhou, YUE Junpei, ZHAO Jing
(Tianjin Branch of CNOOC Ltd., Tianjin 300459, China)

Abstract: With the discoveries of the oil and gas fields of weathered crust type, such as the Jinzhou 25-1 south,
Jinzhou 20-2 and Bozhong 26-2 oilfields, and the breakthrough of the Bozhong 19-6 Gas Field of billions cubic
meters in reserve in the past two years, the weathered Proterozoic-Archaean metamorphic rocks have become one
of the key exploration targets in the Bohai Sea. In order to reveal the structure of the weathered crust for effective
use of the reservoir prediction method to the buried hills consisting of metamorphic rocks, based on coring, thin
slices, logging, major elements and physical property data, the vertical structure of the weathered crust of
metamorphic buried hill and the controlling factors of weathered crust are studied in this paper. By using the Q-
type clustering method and the grey correlation coefficient, the weathered crust of metamorphic rocks can be
divided into five vertical sequences, and their development status is obviously affected by lithology, structure and
preservation conditions. Among them, the sedimentary environment of the cover, which is often ignored by previ-
ous researches, are of great significance as far as the preservation conditions for the weathered crust type of oil
and gas fields are considered. According to the variable factor classification for the 11 drilled weathered crusts,
four reservoirs fall in classes I-IV from top to bottom. The method has been successfully applied in the prediction
of the Bozhong 19-6 weathered crust gas field and should be referred in the future.

Key words: metamorphic rocks; weathered crust; grey relativity analysis; reservoir prediction; Bohai Sea
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