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Hydrothermal fluid flow and its influence on the hydrocarbon migration and
accumulation along Binhai fault in Qikou sag, Bohai Bay Basin
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Abstract: In sedimentary basin. hydrothermal {luid flow can affect the redistribution of materials (e. g. » minerals dissolve in fluid and
hydrocarbon dissolved in a basin) and the localized thermal anomaly along the pathway systems (most often faults). Binhai fault is
one of the main boundary faults that controls the source rock distribution in Qikou sag. Bohai Bay Basin. which provides a space for
flow anomalies of hydrothermal fluid. The investigation of hydrothermal fluid flow in Binhai fault bases on geochemical characteris-
tics of organic materials. fluid inclusions. natural gases. diagenetic minerals. and formation water. Evidences for hydrocarbon mi-
gration and accumulation along the fault were obtained. with which a favorable direction [or hydrocarbon exploration was pointed
out, Hydrothermal fluid [low along the [ault has created the abnormal high temperature field near the fault. Changes in local temper-
ature field related to hydrothermal fluid upwelling along the fault were illustrated by the [ollowing evidences: (1) Abnormal vitrinite
rellectance indicates abnormal thermal evolution of local source rocks; (2) Fluid inclusions with higher homogenization temperature
than that formed at the maximal burial depth of the basins (3) Clay minerals experienced abnormal evolution, with multi-tvpes in the
same depth segment and the same type in multi-segments; (4) Thermal alterations occurrec in clastic mineral particles of the reser-
voirs, Changes in the material {ield caused by hydrothermal fluid [low were illustrated by the following evidences: (1) Inorganic CO,
originating [rom deep mantle and brought upward by hydrothermal fluid flow was enriched and accumulated in shallow; (2) Substan-
tial high-salinity deep [luids penetrated and reacted with source rocks, leading to the accumulation of high-salinity formation water in
reservoirs: (3) Multiple segments ol secondary porosity zone were developed vertically. further demonstrating the occurrence of water-
rock interactions, Secondary porosity zones were resulted from the dissolution and redistribution of carbonate minerals. which to some
extent controlled the physical properties of reservoirs; (4) Water-rock interaction with substantial materials carried by thermal fluids led

to abnormal enrichment of trace elements in rocks adjacent to the fault. Together the above evidences indicate that hydrothermal fluids
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migrated along the fault and permeable sandstone reservoirs in the study area. with great potential for oil-gas accumulation.

Key words: hydrothermal fluid flow; hydrothermal effect; hydrocarbon migration and accumulation; Qikou sag; Bohai Bay Basin
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Fig. 1 Tectonic unit division of Qikou sag, Bohai Bay Basin
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Fig.3 Vitrinite reflectance of source rock and pyrolysis peak temperature changes with depth in Qikou sag
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Fig.2 Geothermal temperature distribution in Qikou sag

AL 1A 95 B0 5 v 4 SR 968 3L B 9 A 4K & i
Ko U M A AT 7 o o 11U B R 4 B i 1 B R A
52 SR 556 B % R 10 I i 3 K B e HEAE A Y IE i
JE 391 D e U R T AL, DR T B AL AR R S
TR B L AT AR B ) 2 SR AR HLEE 0 e TR T B
WA B AR AR 1 IR B AR (R 3) b 1 ]

7../C

350 400 450 500 550
0 T T T T

600

L

1000

2000

3000

4000 [

5000

6000 -
(b) #fpidiRl



676 el b}

it 2014 4 4535 %

e
5

R 5 TE W PR AL B A e 1) BRIR BZ P 25 249 O 2 600
m, I AR A 57 B AR e T BRI AE ¥ 3 1800 mo st
2 Al N (B 3D . A W7 24 Jr 1), & 20 BE
R4 AT Y X B PR 52 B A BT 485 A 14 A RE 1) B e L b
JZIREES 5 R A5 - A R 244 B, iR IR

B/
w

F10 AT P R R 32 EL R o R R B R T 2 11 I
WL IFRBER 6 JF 52 58 IR B S A B B, R TR
O A AR B B . T A B Y B TR 22 JF A IR 48
F 114 J U Ak TR O O OE O IR 35 T A A
LR EE (4,

R, 1% R, /% R, /% R, /% R, /%
0 1 2 0 1 2 3 0 1 2 0 1 20 1 2
2000 T T 1 T ™ " T 1 T d T 1
2500 - - -
3000 + - L K
g 3500 - - -
i
% 4000 | - : S
4500 - - -
.
\.. LI I
5000 | L |® B i
5500 & _l&ﬁEI# . L &mzzlﬁ it ﬁ%ss;lt 7:&&4’3#
0 1000 2000 3000 4000
& BB R A H A BE S / m
— T {4 I W A 1k B <o R 1 e B AR 0 1h BN

B4 BHESRRERGSEERETN
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251 F i/ % B [l (82 3%/ %o :
HE HH/m N cO, CH. Gf . 5°Ceo, 3G, St 5
H#E 151 1632~1639 0. 19 98.61 [.17 =3.77 —28.6 SCH[30]
HE 87 0. 30 88.10  11.00 0.28
ik 138 1462~1467 18.93  66.86 14.07 =7.1 —43.86
HEFH#r 88 1035~1198 0. 98 21.36  71.59 6.07 =3.51 —45.83
HETE 10-7 1 345~ 1406 1.34  21.8% 67.12 9.66 —7.4 —51.03
HE 23 1 774~1877 20.86  63.37 14.84 =7.72  —44.30
HEPE 13-6-2 1 087 ~1094 4.72 91.98 3.27 —-8.86 —49.55
PG 9-12 899 ~908 0.47  17.42 81.23 0.88  —0.4 —49.98 CHER[32]
W 6-6-1 0. 86 11.21  83.97 3.89 1.58 —44.46
HET 47-4 1012~1179 1.25  11.22  82.27 5.25 1.72  —43.34
e 7 3496~3514 0.61 1.44 85.75 12.2 -1.63 —38.26
49 2544~2584 1.27 1.07  90.72 6. 94 -2.81 —38.206
ks 702.6~705.6 0.57 1.24  98.00 0. 20 1.1 —42.30
EEO6 3552.1~3574.3  0.09 2.53 78.88 18. 48 0.07 —41.3
R 19x1 3927.9~3934.9 0. 31 1.47 83.55 14. 66 -5.3 -39.8
e {3 8x1 5011.7~5077.3 0.33 6.82  80.88 11.97 0.6 =34.6
B 22 4493.5~4547.5  0.06 3.17 83.42 13. 34 4.7 —-41.6
4615.1~4663.4  0.006 2.06 85.11 12.77 -0.8 =40.6
EFE 3x1 5465. 0~5472.2  0.20 2.94  80.064 16. 23 -2.308 —=37.5
HEifF 28 4328.9~4338.9 0.10 1.92  86.47 11.50 1.7 -37.6
T 4 5385.4~5467.6 0.30 5.58  80.82 13.31 -1.5 =39.6
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Fig.7 Relationship between CO, content and its carbon

isotopes in Qikou sag
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