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Abstract

Bohai Bay basin is a classic non-marine rift-basin. The Paleogene Dongying Formation is the main hydrocarbon-bearing
stratigraphic unit in the basin. Using the recent 3D seismic data and sparse well control in the BZ3-1 Block in western slope of
Bozhong Sag, we analyzed high-resolution, three-dimensional facies architecture of the Dongying Formation. Based on
principles of sequence stratigraphy, the second-order sequence of the Dongying Formation was subdivided into three third-
order sequences (from base to top: SQd3, SQd2L and SQd2u); analysis of high-resolution three-dimensional facies architecture
was further developed using seismic sedimentology.

Sediment provenance is believed to have been derived from the northern Shijiutuo Uplift. The major sediment transport
pathway was probably the paleo-channels found within Dongying Formation, which can be subdivided as four types, including
type V, U, W and Compound. These facies are characterized by unique seismic facies and geometries. A seismic stratal slice
movie delineates in detail the branching and converging characteristics of these channels from up-stream to down-stream and
their evolution history. Based on an integrated analysis of seismic facies and multiple seismic attributes, two sedimentary
facies have been recognized. The sand-rich facies is the fan-delta facies located in the footwall of growth faults with fan-
shaped distribution of seismic anomaly, and the shale-rich facies is the coast-shallow lake facies characterized by various
seismic attributes.
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Finally, seismic stratal-slice analysis and 3D visualization revealed high-resolution, three-dimensional evolution of the fan-
delta depositional systems. The number and scale of fan-delta systems have a close relationship with the system tracts in
sequences of different order. The fan-deltas in third-order sequence SQd3 was mainly developed in lowstand periods, and fan-
deltas in third-order sequence SQd2u occurred in highstand period. Channel-filled and fan-delta sand-bodies are excellent
hydrocarbon reservoirs and potentially good exploration targets.



1'}‘ WHAT STARTS HIRE CHamGEs THI WoalD
-

THE UNIVERSITY OF TEXAS AT AUSTIN

— BUREAU OF
- EconOMiIC GEOLOGY . gLl

High resolution, three-dimensional facies architecture
analysis using sequence stratigraphy and seismic

sedimentology: example from Dongying Formation in BZ3-1 Block, Bozhong
Sag, Bohai Bay Basin, China

Hongtao Zhu'?, Xianghua Yang?!, Xinhuai Zhou® and Jianping Li3

1. Key Laboratory of Tectonics and Petroleum Resources of the Ministry of Education,
China University of Geosciences, Wuhan, 430074, China

2. Bureau of Economic Geology, Jackson School of Geosciences, The University of Texas
at Austin

3. China National Offshore Oil Corporation Limited-Tianjin, Tanggu 300452, Tianjin

2012 AAPG ACE



Presentation Outline

® Geologic setting

® Sequence stratigraphic framework
® Sediment transport pathway

® Depositional systems analysis

® Spatial and temporal evolution of sedimentary facies



® Geologic setting
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® Sequence stratigraphic framework
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Seismic-well log-core of SQ2

Visible progradational seismic reflection
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® Sediment transport pathway

Styles of incised valley
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One example of incised valley

[§] BEl i U i 210) {410

b bhal
XLl\lJ | | 1 1 | 1 | | il

L
e — - -

0% Uninterpreted line ===

it

N n—

15004

e SiX canyons
e Three styles
e Bi-directional onlap




Spatial distribution of incised valley
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® Depositional systems analysis
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From seismic facies to sedimentary facies (SQ1)
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From seismic facies to sedimentary facies (SQ2)
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From seismic facies to sedimentary facies (SQ3)
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® Spatial and temporal evolution of sedimentary facies
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Spatial and temporal
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Conclusions

€ The second-order sequence of the Dongying Formation was
subdivided into three third-order sequences;

& The styles of incised valleys were subdivided into shape V, U,
W and combined shape,;

& With sparse well control, the sand-rich facies and shale-rich
facies have been recognized on the basis of multiple seismic
attributes analysis. The sand-rich facies is the fan-delta facies,
located in the hanging wall of bounding faults with fan-shaped
distribution of seismic anomaly;

& Palaogeomorphology is an effective method to understand and
predict the sedimentary facies.
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