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Fig.1 Distribution of areomagnetic anomaly in Bohai Sea area

(compiled from data of the Bohai Petroleum Company)
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Fig.2 Distribution of residual gravity anomalies filtered at the 125 km scale in Bohai Sea area
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Fig.3 Distribution of residual gravity anomalies filtered at the 20 km scale in Bohai Sea area
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Fig.4 Distribution of major basement faults in the Paleogene subface of Bohai Sea area
(simplified after Tianjin Branch Company of CNOOC )

1— Major strike—slip basement fault; 2—Major extensional basement fault; 3— Secondary extension basement fault;

4— Paleogene pinch—out; 5—Depth of Paleogene subface (km)
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Fig.5 Distribution of major faults in the capping bed of Minghuazhen Formation
(simplified after Tianjin Branch Company of CNOOC)

1— Major strike—slip fault, dashed line showing inferred strike—slip fault; 2— Major normal faults (including major normal

faults in covering bed); 3— Secondary normal fault in capping bed; 4— Depth of the subface of Minghuazhen Formation (m)
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Fig.7 Scheme of Cenozoic dynamics system and kinematics of Tan—Lu fault zone in Bohai Sea area

(D— Horizontal extension induced by mantle diapir, which is perpendicular to the axis of the mantle uplift; @— Regional compression,

originating from stress field induced by movement of plates (such as expansion of Japan Sea and subduction of Pacific plate) through the

lithosphere to the Bohai Sea area; (3~ Extension induced by mantle diapir; @— Resolution of horizontal regional compressive force

along Tan—Lu fault zone; 5)— Oblique extension of Tan—Lu fault zone after superposition of (D and ) during Paleogene; ®)— Right

lateral strike—slip of Tan—Lu fault zone during Neogene — Quaternary; (D— Oblique contraction of Tan—Lu fault zone after superposition

of D and @ during Neogene—Quaternary; A/T— Right lateral strike—slip, A— Away from the viewer, T— Towards the viewer
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Structural model and Cenozoic kinematics of Tan—Lu deep fracture zone in
Bohai Sea area

QI Jia—fu', ZHOU Xin—huai’, WANG Qian—shen’

(1. State Key Lab of Petroleum Resources and Prospecting, China Petroleum University, Beijing 102249, China; 2. Tianjin Branch of CNOOC
China Co., Ltd., Tianjin 300451, China; 3. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100081, China)

Abstract: The Tan—Lu DFZ (deep fracture zone) stretches from Lujiang (in Anhui) through Tancheng, Yishui
and Anqiu (in Shandong) to Bohai Sea area where it is covered by Cenozoic basin sedimentary layer and sea
water. Judging from the regional gravity—magnetic field map, Tan—Lu DFZ in the Bohai Sea area lies along the
Laizhou Bay—eastern Bohai Sea—Liaodong Bay line, generally striking NNE, parallel to the eastern limb of the
mantle rise in the Bohai Sea. The Cenozoic basin in the Bohai Sea resembles a mirror image of the mantle rise.
The boundary faults of the Paleogene rifting sub—basins are developed in multiple directions, dominantly striking
NE, NNE, NEE, NW, NWW, and mostly showing characteristics of listric normal faults in terms of geometry
and kinematics. 2 to 4 steeply dipping NNE —trending basement strike —slip faults developed along the Laizhou
Bay—ecastern Bohai Sea—Liaodong Bay line constitute a right —lateral strike —slip structure with their associated
structural deformation, and the location is approximately consistent with the Tan—Lu DFZ interpreted by the
regional gravity—magnetic field map. In combination with the characteristics of deep crust structure and Cenozoic
basin structure, the authors have reasons to believe that the structural model of Tan—Lu DFZ in Bohai Sea area is
a vertical strong deformation zone at the crust scale, which is composed of the NNE —trending right —lateral
strike—slip zone in Cenozoic basin and the deep faults cutting the Moho surface. However, the Tan—Lu DFZ is
not a simply right—lateral strike —slip zone. Extensional faults controlling Paleogene fault sub —basin might have
utilized the fault surface in shallow crust of the deep fracture zone, and could have been detached in middle crust
layer during extensional displacement; nevertheless, the right—lateral strike—slip displacement of the deep fracture
zone was likely to cause the connection between the shallow fault and the deep fault.

Key words:deep fracture zone;extensional structure;strike slip structure;Bohai Sea area;Tan—Lu deep fracture

zone
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