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Shengtuo delta( after Peiji Li and Limei Zhang, 1979)
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Fig. 1 The distribution of down faulted basin and uplifts,
early Tertiary, Bohai Bay basin ( After Desen Li, 1981)
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Songliao basin ( After Daqing research institute and
iJiangsu geographic institute, 1977, Same for figures 5, 6, 7, 8 )



I} it

[ SUPAUR TEEYIRATION 1}
—_—

Be AIAMWFLOE=. ZRAFEKER
LRR 2t EE S AR LEAMMEERARAN SRR LAY TR TLARE YR Y
CERMFRR, HRBER, 1977)

Fig.6 Depositional systems of member2-3, Qingshankou formation,

Songliao basin,



o1 W L
el

—
it

L e M T B 03 Ka&
== 2

Fo )
o s

&L \ Y G
@ ml et :
° — — ;
3 5es f i

m 4 4 i R ="

W+ i €

BN 2030450 Ll

H7 RIANMRARE—BIARER
1B 2. 08H 3. ARM AL.ZAMUEZERERRYEE 5.KRRE 6. B FRE 7.H5L s B M
(BREBRR. BB, 1977)
Fig. 7 Depositional systems of member 1 Yaojia fomation, Songliao basin,



PREN S
S L el T T
3 ‘ . o ./_ - - N

0(% ’ ’ c g " ° l__—._.—-_ofi _123%{\#,%

# b Ao
D R -

o I
i 1 37 T
oy sED st
QA § 4 —

L
[ NIRRT STR T -

B RIAMRRA", ZREARER
LABR 2HRE 3RS A ZAMWERRANE S RRRR 6.7 AR S URETE

CIER I AL, RIABAELN, 1977)
Fig. 8 Depositional systems of member 2-3, Yaojia formation,

Songliao basin.



13 ARG WERR=ANSHAISN 15

B9 SIZMXHRLNk-. ZRMTKSEKILERS
(AR, WRmAEE, 1977)
Fig. 9 Geometric feature of deltaic sandbodies on top of Sa-11,
member 2-3, Yaojia formation, northern part of Daqing

oilfield, Songliao basin.
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STRUCTURAL LAKE DELTAS AND CIL-GAS DISTRIBUTION
Wu Chungyu

(Scientific Rescearch Irstitute of Petroleum

Exnleration and Develormernts Deijirg)d

Abstract

I. Characteristics

A number of structural lake basins were developed in eastern China during Me
sozoic and Cenozoic times, such as the Bouai Par Busia and the Songliao Basin. The
Bohai Ray Basin located in eastern China was a down-faulted basin, it was cut by

faults into many uplifts and depressions in lower Tertiary, such as the Liaohe Dep-

ressica. Doneving Depression, etc. Songliao Basin located in northeastern China was
a large unique subsided basin in Cretaceous,

The dark shales rich in organic material deposited in deep water areas of these

laks basirs are good oil source roc’s whiile snaiboli-s. especially deltaic sandbodies,

are main reservolss.

I= Iatc be iv:ythe wave and curreat ovo ro bor ecor-o without tidal process, but

fluvial action s m-re promineat, So. fvte i, o2 sia'ive to fluvial-dominatcd

e feilovirg choracoeise 1y Taree lorer structure, which
deie frest and delta pliice o G coining-upvard sequence;

vic property of mouth burss (3) Trastive current sedimentary

structures i1 sindstone: (1) Subaquenas distrivinry cha socls developed very well.

I, Distribitioa

The development of deltas is controlied b recinnal teclonic movement, material

sourte. topesrarniy and climate, During a certeit nersind in the same basin, when

the elimate 20! macerial shuarce aze neacly (hz “omze thr tonographl serves as the

Ve ihe ypmie T of souwdhs oo and the tectonic movement

fandamental factor coatrolll <he trpocraphy. Most structural lake

|

basins are uns; moetrical and elongate in shere with different slope onm various
sides, Deltes oo ke classified, acrording to their locations into long-axis deltas

aud stort-oxis deltns. and the lazier

i1to short-axis steep slepe

delias and shart-avis 22 -ule slope ca in Songlino Basin, a

typical loaz-axis deltas is lecated g¢entie slope of the

nornhoon part of the long —axis o z the clastic material source, From piedmont

1 pl

to la"e the alluvial Tan. fluvial flood plain ~ad delta develosed completely, The de-

lta complex is £00-500 meters thici. has wore Lhon 290 Tobes of elongate tongue-like
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or bird-foot shapes, covers a total area more than 20000 square kilometers. The dis-
tributary channel is composed of mainly fine-medium grained sand, Mouth bar is
mainly composed of fine sand and silt, Daqing delta extended far into the deep wa-
ter area, has transgressional dark shale under and over, and most sandstones of high
porosity and permeability, so it has good source, reservoir and seal rocks, which
are very favorable for oil-gas accumulation.

Short-axis steep slope deltas are mainlY found in Bohai Bay Basin such as the
long narrow V-type rift-valley West Liaohe Depression. Deltas located on both east
and west short-axis steep slopes are small for single lobes, but many lobes appear
in paralle! and inter-connect laterally to form extensive sandy belts near central de-
ep water area, are also richly oil-gas accumulated, Another short-axis stecp-slope
delta is the Shengtuo delta in the dust-pan shaped lake basin of Dongying Depress-
ion, Short-axis steep slope deltas consist of materials much coarser than those of
long-axis deltas.,

Short-axis gentle-slope deltas also appear on the dustpan shaped down-faulted
lake basin, such as the south gentle slope of short-axis of Dongying Depression,
These deltas are characterized by large srea, thin layer, fine grain, low porosity and
permeability and rather {ar away from deep water area, so they are less advantag-
eous for oil-gas accumulation.

In Dongying Depression, there are also long-axis deltas such as the Dongxin de-
Ita and Goaqing delta, but they are also less advantageous than the Shengtuo de'ta.

The distributional properties of deltas in structural lake basins can be summa-
rized as fellows: (1) Long-axis deltas are most prominently developed in subsided
lake basins; (2) Short-axis deltas are more prominently developed in narrow elon-
gated down-faulted lake basins; (3 ) Oil-gas accumulation is more prominent in del-
tas close to deep water areas.

III, Cyclicity

Deltas can be classified, according to the number of overlaping lobes in vertical
sections, into polycyclic deltas and monocyclic or few-cyclic deltas.

A ploveyclic delta is a delta complex composed of many overlaping delta lobes
and so consists of a number of cycles. For example, the Shengtuo delta complex has
a total thickness of 500 meters and 11 cycles, Daqing delta 500-600 meters, 38 cycles.,

Recent investigations on oil-gas migration show that the thickness of oil source
rock for effective upward migration is about 15 meters and downward migration ab-
out 5 meters.Besides, too thick a sandlayer ma¥ not be fully filled. So, neither the
source rocks nor reservoir rocks are necessary to be very thick, but frequent alter-
nations of moderate thick layers are of most importance., So the Daging delta and
Shengtuo delta are very advantageous for oil-gas migration and accumulation. On
the other hand,monocyclic delta such as Gaoqing delta is less advantageous. However,
excess number of cycles and extra small thickness of single layer will cause the
oil-gas to disperse widely and is disadvantageous.

IV. Sandbodies associated with structural lake deltas
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Shoreward, deltas may associate with meander river channel sandbodics as for
long-axis deltas and short-axis gentle slope deltas; or associated with alluvial fans
as for short-axis steep slope deltas. LLakeward, deltas may associate with small tur-
bidite sandbodies. Between deltas, there may be some shoreline sandbodies, Vertic-
ally,nearshore flooding turbidite fans often appear under the short-axis steep slope
deltas; Deltas can be overlain by fluvial sandbodies or shoreline sandbodies,

The evolution history of the structural lake basin usually shows that there were
several stages favorable for the formation of deltas, however, the deltas best for
oil~gas accumulation were formed during the regressional stage between two main
transgressional stages in the early middle stage of the lake evolution history.

Knowing the distribution and cyclicity of deltas and their associated sandbodies
would be very useful to find out more potential reservoirs in the exploited fields

and to predicate new areas.



