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Fig.1 The structural cross section from w18 well to w1102 well in Qijiawu area, Huanghua Depression, Bohai Bay Basin
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Fig. 2 The sedimentary sequence and lake-level variation of the Wangf36 well in the lower

part of the Sha-1 Formation in Qijiawu area, Huanghua Depression, Bohai Bay Basin
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Table 1 The chemical composition of carbonate samples of the lower part of first member of Shahejie Formation in

Qijiawu area, Huanghua Depression, Bohai Bay Basin

K25 5% 70

He R (m) Faxis
SiO; | AlbO3 | TFe; O3 | CaO MgO | TiO, KO | Na,O
E 22 2544 fBRRRE R B S 35.42 | 2.13 2.87 | 19.41 | 7.74 0.10 0.25 0.20
I 22 2544, 27 P mH a5 34.31 | 4.20 2.75 | 18.85 | 8.07 0.20 0.61 0.38
iE 30 2192.93 B IR = 33.07 | 9.01 5.43 | 22.22 | 2.36 0. 36 1.25 0.25
HE 35 1784. 45 VR U i K 30.73 | 8.24 3.10 | 19.64 | 7.18 0.33 1.45 0.58
i 35 1790. 18 e & LB W i s K 5.84 1.23 1.21 | 32.81 | 14.28 | 0.05 0.12 | 0.19
IE 35 1797.76 A AR R 36.13 | 10.22 | 3.76 | 16.61 | 2.98 0.47 1.83 0.62
I 36 1583. 64 E AT R IR 26.57 | 7.62 4,37 9.39 8.39 0.32 1.52 | 0.63
HE 36 1587. 97 VB3¢ b 8 I 3.26 0.78 0.70 | 35.68 | 13.47 | 0.05 0.08 0.15
nE 36 1589. 4 V818 A ) 25 IR A 10.06 | 2.54 1.34 | 31.04 | 11.98 | 0.15 0.39 0.24
AE 38 1962 R T itk TT A 26.97 | 7.53 3.35 | 25.97 | 1.94 | 0.36 1.21 0. 27
i 38 1987. 14 P A B K 7.75 2.13 1.92 | 32.88 | 11.77 | 0.10 0.26 0.22
IE 38 1988. 88 TR BT 51.22 | 13.45 | 2.87 9.72 2. 66 0.66 3.17 0.30
nE 38 1996. 45 2 R I 19.52 | 4.23 3.19 | 27.49 | 8.63 0. 20 0.69 0.22
iE 38 1999. 17 SRR B 42.10 | 11.97 | 1.98 | 12.57 | 5.32 0. 60 1.58 | 0.23
fE 1102 1968. 4 WY AR ) £ U8 55.55 | 14.58 | 3.03 5.23 2.29 0.73 3.78 | 0.94
I 1104 2001. 81 PP BT fh K 32.16 | 8.71 2.68 | 17.57 | 7.78 0.43 1.65 0.52
FE 1104 2002. 9 21 it i 7 K 8. 86 2.30 2.62 | 34.60 | 9.03 0.07 0.35 0.21
HE 1104 2011 KRR AW A 29.78 | 8.33 3.03 | 23.45 | 3.03 0.32 1.36 0.46
BE 1105 2011. 97 VAR Y= 17.11 | 3.78 4,06 | 23.83 | 11.21 | 0.28 0.62 0. 30
IE 1105 2020. 16 KR = 33.21 | 8.64 3.03 | 21.88 | 1.40 0. 40 1.68 0.54
I 1105 2036. 71 A R A=y = 15.54 | 4.16 2.08 | 29.44 | 8.74 | 0.18 0.64 | 0.33

Xt Si0, 5 Al O, MgO J K, O+ Na, O 43 5] i
FPAH A A, &5 R R Si0, 5 AL O, K, O+
Na, O HA7 IEAH Sk 15 MgO 2 f 56, BoR i
SiO, 1) & 5 P 52 Bt U5 42 I B W 4 /K A pH (AR B 1
2,3t H ALO, JK,O+Na, O 228 M b FHi 45 5,
1] 3% 78 JAE HIH 29 1) MgO 3 A # 1 Sio, iy &
H(F 3,

1.2 5GHEmEBRHEEKFEAN L
AR DB AR R R A6 A 1A 2F L ST A R R

AR H SIO, (AL O, 75 5 B i 5 T 1A B AR 8
(F2), XFUIE AR, B2 2 P i foh b
S UTRREE A OC . th b nl WL i A B R £ 5 b
SO A R SR AR T A B L 2 IR S
KA pH A B9 4 i, 5 80T AR R R A P SIO,
Al O; \Fe, O, 555t 41 433 1 0, I B By 0 L e VR
N S P 8 DT R W 8 AR b (T e AR 45, 1993) . K]
A2 DRI 2 1 AR U L R VTR e 5 2R A
] s BT TV J A k2 41 o A T AR TR

larig="A
w

R2 BERBARELFZRS ()R (EERESE,1993)

Table 2 The comparison table of marine carbonate rock chemical composition (% ) (after Wang Yinghua et al. , 1993)
AR 7 JZ L CaO MgO SiO, Al O3 Fe; O3 K; O+ Na; O

V& i WAL T Oy 50. 62 0.72 6.18 0.99 0.56 0.39
EL7/ ATy e b o S €rx 53.1 0.71 2.97 0.36 0.1 -

8 i U8 R IR W Dy q 45.06 2.95 2.53 1.91 2.82 1.25

B =R Pym 51.04 6.73 1.73 2.03 0.46 0.74

A T s P IR 3T €sf 31.13 13.28 2.02 1.66 1.04 0.52

AT YA NS e = 7 A Dyd 22. 89 11.77 3.15 2.42 1.93 1.15

50 b BRE K A Jeut & €r2 52.55 1.31 2.18 0.43 0.76 0.17

R R K T b Oy 52.96 0.63 1.04 1.62 0. 82 0.41
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Table 3 The trace elements of carbonate samples of the lower part of first member of Shahejie Formation
in Qijiawu area, Huanghua Depression, Bohai Bay Basin
K g5 3 X10°6)
s Hk I (m)
Cu Pb 7n Cr Ni Ga Sr Ba B Mn Sr/Ba | B/Ga

HE 22 e TS Fag e 2544.0 | 67.8 | 79.1 | 307 | 35.8 | 266 | 3.09 | 271 | 31.8 | <<1.0| 769 | 8.52

I 22 oA S ey 2544.3 79.5 43.0 266 46. 8 180 6.63 338 45.5 18.9 620 7.43 2.85

fE 30 NE K= 2192.9 22.3 38.9 88. 4 37.8 49.0 14. 8 829 218 24.6 435 3. 80 1. 66

I 35 [T Y &= 1784.5 21.4 45.8 76.8 34.4 440 12.6 699 86. 4 65.4 585 8.09 5.19

fIE 35 A W il K 1790. 2 25.1 49.2 58.4 13.7 44.1 1. 56 1049 51.6 | <<1.0 276 20. 33

35 PR 1797. 8 54. 8 366 840 50. 8 51.1 17.0 1336 127 69.9 353 10.52 | 4.11

I 36 el SR A 1583.6 20.9 40. 4 46. 4 40. 3 32.0 11.8 779 201 30. 8 1053 3.88 2.61

HE 36 W JE AWK A 1588.0 11.1 32.2 27.2 11.0 29.2 1. 40 1270 98.2 | <1.0 281 12.93

IIE 36 VB KA 1589. 4 16. 8 39.7 32.9 36.1 32.5 4.54 1517 91.8 | <1.0 396 16. 53

I 38 K5I LA 1962.0 25.6 31.8 57.8 48.4 39.3 13.1 1340 171 19.2 859 7.84 1. 47

HE 38 B KA 1987.1 10.9 43.9 20. 2 17.7 26.0 3.05 1568 104 1.0 538 15.08

HE 38 5 i e 1988.9 25.3 33.8 84.8 91.9 48.5 20.9 1273 188 92.8 427 6.77 4.44

I 38 il 67 JK 1996. 5 37.6 62.5 78.0 27.1 34.1 6.59 1079 70.5 7.85 543 15.30 | 1.19

I 38 RIEH A 1999. 2 37.4 43.1 102 54.5 46. 8 19.4 852 127 63.3 266 6.71 3.26
HE 1102 bR e A 1968. 4 49.2 21.5 75.0 162 50.1 24.3 280 250 122 187 1.12 5.02
it 1104 b K A 2001. 8 14.9 36.0 31.6 37.3 30.8 15.0 478 208 47.2 434 2.30 3.15
HE 1104 | 40fh&0k KA | 2002.9 | 27.3 | 64.9 | 65.9 | 20.7 | 52.8 | 3.41 | 847 107 | <<1.0| 463 | 7.92
fE 1104 KAWE 2011.0 28.2 48. 4 84.6 39.0 41.3 14.1 638 154 28.4 336 4.14 2.01
HE 1105 TR IK & 2012.0 21.1 44.0 68.2 77.6 35.0 6.40 803 84.1 9. 64 647 9.55 1.51
fE 1105 KR =5 2020. 2 28.5 44. 4 61.3 43.6 41.0 16.2 1054 182 35.0 496 5.79 2.16
it 1105 SRHATH 2036.7 42.7 774 1962 28.4 41.3 5.71 1441 42.4 7.55 314 33.99 | 1.32
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TH A2 AR R L I B S b 52 Xl 3R Ak 2 S
B, —BABHTEHEYH, Cu.Pb.Zn.Cr Ni %
i e R B 3l T REAH TR . T AR X 4% 28 ) AR Bk
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FEAEWIFE X 21 SRS L AR T 40X 10 T HIALA 8
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Fe)
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x5l Sr & M Ba AL (& 5) . #F5EIX LA K
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Fig.5 The correlational study on content of Sr and Ba in

the lower part of Sha-1 member in Qijiawu area,

Huanghua Depression, Bohai Bay Basin (modified after

Wang Yinghua et al. , 2003)

B/Ga>10, F R & — F B M 3 AU A F
Sr/Ba tbHY¥ K+ 1.B/ Ga lWEHPH K+ 4. 1 18
ANBR R B 55 BE & Sr/Ba FL{E 3 KT 1. 3 40 i 1
2.3~20.33. 5% & 33.98;B/ Ga [L{E/NTF 10,
FEAAAE0.2~5.19(k 3>, Ll W, it &
U8 TG 30 S R TR 26 %4 11 Sr/Ba b 2955 & . 52 1 K
0 B T Rk R R A b B/Ga HfE /N L 3
TR TR R A U S Rl R AW BOR K VE A
Ko B Bk R R A b R O R AR R T
HUTHA B R H U, BRI 5 WA A A
HHEWRm M E TR RS F R
R K A0 HAE i 25 1 A8 Ak B 4% AT 4 R o 4
A L B A I AR A

LR AR

A DXV — T Bl IR £ e fif 2 45 T Bk AL 2 R AL
R —EM R R IEA G A K P REs
B W el A 5K BT BB S R R M A i
A, BUREIRF N Z R ERT AT T HE
BT R
4.1 HEHNERETRES

FHEEANEERAZ—

DX AR ] o 2R 0 BT 45 21 (3R 40 SR BT Sr/* Sr
PR EL A MR 1] PG 32 3 38 1 19 R A IR A B
M B AL T R B X4 R
FE DX 2R AR P X J] 7 St R AN

%X F Itk

R4 DETABEUYBEFREHEK
W—TRERMNESITERER
Table 4 The Analysis of Isotope Strontium in the lower part
of Sha-1 member in Qijiawu area, Huanghua Depression,

Bohai Bay Basin

PiR=2 W (m) = §7Sr/%6 Sr
HE 36 3¢ [1584. 25 | FLI RS EM KA | 0.71067248
BE 35 3 [1790. 18| I8 & A Wy i b JK 0.710786+7
ME 35 4F  [1782.10 TR U 0.721574%9

ME 22 3¢ [2545.20] WRERASD S
FE 1105 [2026.71| WRWEERADS
%[5 NBS987
8 [ 37 2 A o

0.71363248
0.710947£10
0.710336 =7 (hpifE
0.7103404260)

x5 ARG MEAEREBRIR SN,
SRMERZE (FEREE,1993)
Table 5  Carbon and oxygen isotopes and “Z” value of
lacustrine carbonate in Linhe Depression, Inner Mongolia

(after Wang Yinghua et al. , 1993)

5(PDB)

HA Z

3OY) 31 C (%)
52 it B RS 2 —4.23 —5.31 115
stmib B = —7.42 —7.36 108
TR —7.41 —6.82 108
A S ey —8.62 —1.73 119
5% i B KL 2 —6.08 —6. 86 111
WA KR = —6.38 —1.05 122
YR dh T —7.03 0.35 124
WOk 2 —10.78 —5.27 111
Wk = —5.73 —3.58 117
EWR R DA —4.23 —7.25 110
KA —3.46 1.37 128
bPaE =y —3.75 —5.12 115
Wk =& —4.41 —5.05 111
e i K A —8.07 —6.99 108
Ve b K 1.32 —2.17 123
e b KA —5.24 3.52 131
Ve fh K —5.70 2.33 129
R IKAE 0.33 —6.54 124
e i e K & —5.26 —10. 81 102
AR i K —4.53 2.98 131
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Abstract

The lower first member of Shahejie Formation (Sha 1 Sub-member) in the Qijiawu area in Huahua
depression is dominated by carbonate reservoirs. Lithochemical analysis of 10 cores, carbon and oxygen
isotopic and trace element compositions show that the content of SiO,, AL, O, and CaO are relatively high,
while the content of MgO varies with the difference of lithology. SiO, is positively correlated with AL O,
so Si0, and K, O + Na, O, but is negatively associated with the MgO, indicating that SiO, enrichment is
subject to terrestrial material source and pH value of water in lake basin. With linearly increasing of Al, O,
and K; O+ Na,O, increasing MgO is against SiO, enrichment. Most of C and O isotopic Z-value in each
layer are higher than 120, indicating that frequent marine transgression resulted in salinization of water in
which lacustrine carbonatic rock deposited. Decreasing §'* O value shows that CO, and CO contained in
hydrothermal fluid migrating along fault during deposition of Shal sub-member in the study resulted in
further depletion of §'®*O value in lacustrine carbonatic rock due to fractionation under the high temperature
and pressure. The reason for relatively high contents of metals (such as Cu, Pb, Zn, Cr, Ni, and Ga) in
various carbonatic rocks is related to frequent marine transgression and strong reduction environment,
while change of Sr, Ba and B are restrained by addition of terrestrial material and ancient weather
condition. Detailed studies of petrochemical composition, C and O isotopic analysis, and trace elements
contents establish the geochemical basis for reconstructing ancient geographical environment of Sha 1 sub-

member rock facies and predicting favorable reserves zones in the studying area.

Key words: Qijiawu Area; first member of Shahejie Formation; carbonate reservoir; lake basin

sedimentation; carbon and oxygen isotope; trace elements





