’.”uv-

HABE Y B ¥ iR Vol. 4 No. 4
19864 12 H ACTA SEDIMENTOLOGICA SINICA Dec.19 8 6

AR A

=
x % H
(EHBEHNMEFRMEHRE)

- & 7

REPHERNY, HERBOT A, PHT4ET. XPRLSHERERNS%
RERFHABAENE, GHA, NKE FSPREENER, ARTEENESH
BURWEAR (F) &, BRRFHENR. 5ERRSENELRGEHEE, BT
PR M BN, LHADSEHK. BNRERANSEHSHOME, RYMAP
HBME Bk, |

MANREREERBOHER, BEPERET4REN, NHBRFDE (BF
BE) SMLAERSRBENE. WA T AR M NEES A RRETES.
. BEMSBESEAHNABEN. VERTFHFARE, A—HBROFRMGE L, B
FIREAMSERR, SREHREANS ML —8, ANENNETFTRARERRMN
BOE) %, BRENNATRE, FRNEENEIEETSR. Eﬁﬁmﬁ R b
SBREBSESNL, TENBSBERT RS LRNME.

BED () BRERBHYS, REIFIPIRIATRGAFYIERER, &
EWEYOKE, HRERREEEYIAYS DA, REHE, FENHE, EaER
BMESEATHC ), ZHYUHIFEEBKEKER, BRBHAME, W3 8K
BB R, HHRER., BREMBLNS, ANGEHRRAREMERE. DENS
WS IR

RABMEA, REMFERER, FAREQEHE. BRI EWIEXN TR
WARKER, KHHRE, EARERLEHAERSEAGNERBRE, HER
WAND AN RERBN, REREDAESHIAKE, REFRDHAERENKE
., EREHESEYAEEDETURNR AT, X, ESEFERKRITRITE
ETFR, BAEEHRERDERHET .

PHORTEE. CHES. KOMEEEEZWARNARKE -0 KRS
S, BARBHREFMKEG, RAMCE LHRBR—E, W RE LM EEREE, ¥
ERESMKES, MATRELER, FTESWANNEESH, DEBIENERNREY
EEhRBE AR, MR R ALK, RN EN RS REEIRXER N —N,
WEMETE, KAREARREL, KTREERNEREERL. RLHEHARR
BARBGHME. B, BEREARAQSE, FEEXP DS 58 N O AL K58 %K



2 B ¥ #® 1%

PR AAK BOR . FIRBRSRMEG L RIE, RWH TR N 8 5% 5
RE, BE, ERYBRRXMAY, EREGARRBURNERE. hKa%LRaN
BRAR, BRI 5 TR R L R K

UT, EEEHEDERLBRRPE. ZANBE, BEZANSE, KTHBRH
BHhANENTAEERRE,

=, hiREME

1. 85 E

MBS A ER M BEFORBIRSENGTKEERT RO (5R) &, MER—
MARMABRDHERY R BATRGEER, HAEELRBAEATTIUKE, HHARNK
HAMTES, —HRESIARBEUTHRERKRA IR, HPNREBYRER RSN
B, URRSNHE. AmBlaEBATREERS.

(AR BERRKAED

MWHDTBREKTR, EARERERUT REKIRES B EHRE R TR
B, REABBRPHEREVHENEERSEAFREERA (BERK. KB, FR/ K
) Rk, WE, FNSERRBFHMTE, ARBRERKE. AZ80KE
K2, EEMMRAERET B, AWARMRED, KPR, FRERNEKEY
A, NTFYRBRERAYGEFEPSS, RYBEREEVMHLA EIR, EH,1979),
FHERANEZRREE, FRHHEMBHEAOHNEGEDRELEGY (RRE5,1985),

() A RAES B RRSE

MBATENARRBURE, NMBHEABADNRMAMKYENSE, ERZENERX
BYH ARERBATAANNNAEREBAR AT NREREF D ANBREIEHE
#, PRKAERRABRED ARAY, FHBBEREHIHRY, EEBRSHREHR
FABY (BY) RAREBEN., BEBERA, SEMEEYNE, NESWEE ok
RE. CME) ¥BRPUMGEMEIPRENE, AREHAMKEESIWRSERRFET B
RIMSFIE, XREPHMRENEEZ—

RBANERRETRFENEARESSESE, XAMBEFRELAHERRR
ZREREZANNANTBRARELGS. EERBIELEEARARIRNLRRK
HERERXBVNSERARDREHRRNE, kit BELFHAHEBEBIER B R B
W, BRUBASBREREEOHRFITER, RMEAREEH. D, ERPR M
RERY, 2 RANERZEZRE, BFARH ., AREHE., ERENDHRED, A
RA—PREHZHCGEREH, BALRK, 20084, S#EBRAKREW) . BIAEER
HRAHRE, BEREAMKKE. RPRAERARSRBANBERNF AN EEAHEVIXR,
HBUA R R SRR E,

—AMBEBREERSRKMAERDNBN, ERBASLXTIRESD, HEEHR

DRSS, 1985, HEHATHRRNABERENG KA XE, FAFEEARALWB0015,

® o



43 REMW: MADKXY . 3

HWBHERMEER, AWEERBF LERERRERARERE, HE RDRE
REILEBZE (ERF) o BrUMBANRESECFETHAME X THEARE K
EREDE.

2. MR HhRARD :

MRBEHRY, ULHARE, dEZHFSABRMRREAS HVBBEABR AR, &
MP PR ERE, WHPUEENE. BRARRTEEREFEEDR, HHAEH
K. BMEEERMMRDHERE T A HHABRABERRS, IRETHRERM
BB r s fmatE, SlieE, BRAIATHEY (B1),

2 KE —EH DR R

,» L

~<\if&mﬁﬁ 4 KTREMREK
' “

L. ¥ W, RX@|
B GREGIERITRE (RES, 1985)
Fig, 1 Distributional types of turbidite in down faulted lake basins

(1) HRBER B TR MR (E1-1)

ST R AR AN R0 T B, 1l St i By BIW 20 T ik KRR
MR, MRARTEERE, dHESRAY, REKEHE, SHE, BEaRARN
B, REERKA, THEHMHAR. PRASREA0E, UFRAKERRIBADE
BovdSE, HUERH, DHBir, SaMng, BERAMER, RRABEPINSER
£, BRORASHAE, NEEBAMBUTEEBRAETABETLSBERE=
B (Wilig) mamBUsaA L, BAERT0—120km?, MY K K10004%K, WA
2. 3Pk, SAMEBHRIME 1 FR. PRAEPAMEMSERET,



4 DA AN I %

B AERMBERR RN M E S MBUN, © AT 6 MIRE R IS H
WHRXNZHTRE. EURYPFEA (HFL) ZBPTH, ERA60kn®, Ak
MENHHEHAS SRABEE LML, RE4. 5MEL . RESELRD,

HETN

B2 REMBE=LRIRE (EHN, 1980, RS
Fig, 2 Sedimentary facies of Hetaoyuan Formation III, Oligocene,
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Table1 lithologic characters of the Shuanghe nearshore turbidity fan and

No. 5 nearshore turbidity fan
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Fig., 4 Turbidites distributed in Shahejie Formation IIT, Oligocene,

Dongying Depression and Zhanhua Depression, Shandong
Province ( Liu Shouyi and Liu Guohua, 1984)
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Fig, 5 Nearshore turbidity fan of zhuangxi No, 5, Zhanhua
Depression { Liu Shouyi and Liu Guohua, 1984)
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Fig, 6 Turbidite distributed in Shahejie Formation III, Oligocens,
Western Liaohe Depression, Liaoning Province ( Modified after Yanhuo, 1983)
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Fig. 7 Sedimentary facies of the offshore turbidity fan with
feeder channel, shahejie Formation IIl, Western slope

of Western Liaohe Depression ( Gao Yanxin, 1982)
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FFig, 8 Lithologic variation of Liaohe offshore turbidity fan
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A. Lithologic variation from feeder channel to outer fan;

B. Vertical depositional sequences ( Gao Yanxin, 1982)
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Fig, 9 Sedimentary facies of the southern slope of the Bingxian
uplift, Shahejie Formation III, Oligocene, Dongying
Depression, showing the distribution of subaqueous alluvial
fan-turbidity fan system and beach-bar.
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Fig. 10 Daqing delta of Putachua
Formation 11;2, Cretaceous, Songliao
basin showing the normal sequence of
transgressive type of delta (Ling
Yuxiu, 1983 ) A, vertical sediment ary
sequences B, ideal model
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Fig. 11 Daqing delta of Saertu
Formation II8, Cretaceous, Songliao
Basin, showing the reversal sequence
of regressive type of delta(Ling Yu-
xiu, 1983) A, vertical sedimentary
sequence; B, ideal model
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Fig, 12 Sedimentary environment of fan deltaA, A .Holocene fan
delta, Lake Peters, Northeastern Brooks Range, Alaska,
(Modified after H, Nilsen, 1982 ); B, Mobeetial fan delta,
Pennsylvania, Panhandle, Texas, showing the fan delta
entering into the shallow carbonate shelf and associated
backward with alluvial fan (S, P, Dufton, 1982)
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Fig. 13 Sedimentary facies of the Liaohe fan delta on the western
slope, Shahejie Formation II, Oligocene, Western Liaohe

Depression, Liaoning Province ( Cheng Zhiyong, 1982)
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Fig, 15 Sedimentary facies of subaqueous alluvial fans on the
southern slope of the Bingxzian uplift, Shahejie Formation

I, Dongying Depression ( Cai Jinkui, 1984 )
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Fig, 16 Longitudinal section of subaqueous alluvial fan showed
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SANDBODIES IN LAKE BASIN

Wu Chongyun

(Scientific Research Institute of Petroleum

Exploration and Development, Beijing)
Abstract

Lakes developed well in China as the continent expanded in the Mesozoic and Ce-
nozoic eras, Quite many lakes were large structural lakes with long developing his-
tory. Thick dark-colored mudstones ( or shales ) rich in organic matter were deposited
in deep water area and formed good source rocks, Various porous rocks neighbouring
to them could form oil-gas reserviors, in whick sandbodies in lake basins were most
advantageneous to the oil-gas accumulation as found so far in China,

All around lake basins, the source of terrigenmeous clastic materials was abundant
and in close vicinity, so that sandbodies in lake basins developed well and were of
much higher percentage than those in marine depositional strata.

As the formation of sandbodies was under the control of the topography, materi-
al source, regional tectonic movement and climate factors which were variable at di-
fierent place and time, the distribution regularity, sedimentary features and oil-bea-
ring properties were different in different sandbodies formed in different evolution
stage or different location in the same stage, Therefore, identifying different types
of sandbodies in lake basins and studying their distribution regularity are not only
of theoretical significance in researching the evolution history of the lake basin and
the regional geology, but also of practical importance in oil-gas exploration,

To differentiate lacustrine sandbodies,my suggestion is to connect sandbodies with

lacustrine subfacies, According to water level in flood and dry stages and the wave

base level, we have classified the lacustrine facies into five subfacies, i, e, shore
subfacies, shallow lacustrine subfacies, semi-deep lacustrine subfacies, deep lacus-
trine subfacies and lacustrine bay subfacies, Such classification reflects not only the
depth of water but also the location and hydrodynamic conditions. Therefore, it in-
directly demonstrates the type, deposition and transformation of organic matter as
well as the accumulation conditions of oil reserviors,

Identification of mudstones is very important in classifying the lacustrine subfa-
cies and sandbodies, because the lithological, geochemical and biological properties of
mudstones are_very sensitive to sedimentary environment, such as the depth of water,
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hydrodynamic, oxidation-reduction and other physical-chemical conditions. This pa-
per emphasizes that to determine types of sandbodies, omne can’t only rely on
sedimentary properties of sandbodies, the properties of surrounding rocks ( mudstones
and other rocks) must also be investigated, After the sedimentary environment of
surrounding rocks has been known, the types of sandbodies themselves can be better
determined,

According to their origins, lacustrine sandbodies can be classified into five types:
turbidite, delta, fan delta, subaqueous alluvial fan and beach bar,

1, Turbidity Sandbody

Turbidity sandbodies were formed by the sediment-gravity flow in which the tu-
rbidity current was the most important one, The main characteristics of turbidity
sandbodies were the normal grading sandbodies reflecting the suspension regime in tr-
ansportation and deposition, and they were interbedded with dark-colored pure mud-
stones of deep or semi-deep lacustrine subfacies.

According to the distribution and geometry, turbidity sandbodies can be further
classified into six subtypes: (1) nearshore turbidity fan on the steep shore formed by
the steep marginal fault, (2) offshore turbidity fan with feeder channel on the gen-
tle slope side, (3) fault trough turbidites on the steep side with the steep marginal
fault and another fault parallel and dip toward each other, (4) turbidity fan or lens
in front of nearshore shallow water sandbodies, (5) turbidites at the local subaqueo-
us lift, (6) turbidity sheet sand at the ceatral floor,

Turbidity sandbodies developed mainly in the most depressive and expansive stage
of lake evolution history, especially types (1) and (3) stated above, In other stages,
turbidites could occur but in small scales when the deep water area presented,

Turbidity sandbodies are favorable oil-gas reserviors as they are located within
the source-rock area,

2, Delta Sandbody

A lacustrine delta was a thick sedimentary complex of sand and mud projecting
into the lake in rough triangular shape and lay in the marginal shallow gentle slope
area where a long meander river ran into,

Main characteristics of delta are; (1) three zone or layer structure (delta plain,
delta front, prodelta), (2) reverse cycle, (3) thick mouth bar sandstone with a coar-
sening-upward sepuence, (4) tractive current property, (5) subaqueous distributary
channels developed well in lacustrine delta,

Delta sandbodies could develop in many stages in lake evolution history, but del-
tas developing in the regressive stage between two transgressive stages in the middle
early stage of lake evolution were most favorable to oil-gas accumulation,

3. Fan Delta Sandbody

Fan delta was the alluvial fan entering into the lake directly from the nearby
mountains, or the sandbodies formed as the braided river ran into the lake,

Fan delta was similar to deltas in respect of three zone structure and other
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sedimentary characters, but different from the later in respect of coarse sediments, i.
e, the sediments of delta plain were like the braided river or alluvial fan sediments;
close to source area, located on the rather steep-slope side of lake; well-developed
just after depression, usaully underlain by nearshore turbidity fan.

4, Subaqueous alluvial fan was the alluvial fan immersed wholly under the water
surface of the lake, It developed on the marginal shallow water area close to the up-
lift during the transgressive stage, Its main characteristics were the subaqueous chan-
nel deposits with fining-upward sequence, different from the fan delta because of
lacking delta plain and thick mouth bar sandstones,

5, Beach-Bar Sandbodies

Beach and bar sandbodies were located on the marginal shallow gentleslope area,
close to the lakeshore or around the local lift in the lake, far away from the entran-
ce of river, The wave and longshore current were the main agents for transportation
and sedimentation, These sandbodies were characterized by mature sandstones inter
bedded with light-grey or greyish-green mudstones of shallow lacustrine subfacies.
The geometry of beach sandbodies were broad thin sand sheets while bars were thick
and long sand belts parallel to the bank line of the lake,

Beach and bar sandbodies were differentiated from the delta-front sandbody because
of lacking associated delta plain and were located far away from the river entrance.

The characteristics of the lacustrine sanddbodies in Lower Tertiary of Bohai Bay
Basin in the eastern China are given in this paper as examples to illustrate the sed-
imentary characters and distributional regularities of different types of sandbodies in

lake basins.



