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(ALK EHRR)

#E AUFAHSANERERTRAKRMBKBEREE. 500 =550 R R LS i
HBANER, MORARART. EERARHFTENH =AM IPAEELD: —FHERZZEH
BFFIN#M R KRG Y =AM, 5 —FEABUFIEEENERNFR KA =AM, IERFERR
BE. KERENERY, RERZANEAIAEERARXEYNEZBMXNTY. EAMBNE P, B
HHMMFTEEM, —AMERTUET E LA BK B BKR3E, Anfm M BK RE Rk
DS BRAT.

X@iE  HE=AN SRR RBRSHAN s

B—EEMT MEE P S3¥ BHERE HR¥

H Gilbert (1890) Xt Bonnevill i Hritt =AM A#E FHIRGALE, AN =AM
BRIANRESRATEATL. HiiAXBHEZANERNERIBEREZMTRSED
AREXEIER, REARTRBINILA=ANEXLE ENATH=ZANNEE
(Fisher et al., 1969; Coleman and Wright, 1975; Galloway, 1975). RWA X¥H =1
W BE SR E AR, ATHFERUE, REREITEE A WA X KREERE
THEMBREOEHN, WH=2ANERLESAEENMIIRE, HET AMBKEMNTFIT N
B, FHBRATFERLUR, BHNEXBXMER, 225 (1982, 1986) MENRHEE
(1982) XEMIBE X B S FrE A BII0 = f W M DTBURE R G R S RY AT T #E45.

Bas TREZMWIER, EREAEES,. FUEE AR TREOMA=AMIERES
FHALAMRE=/AM. Hilt, ANEFRPEEERERN ETENEBEHEFES, 0
W —MAAMERER, JHENRDETRYREN B IARA MKEERT. X
SREEATEZRBRECMITNAEYN, BEFREZEIRTREOCERNER, RLLGER
HEERE HAERRCRESREN.

REAZHAB L =BFEKARFTABAUEEXIAFANBH=ANILH, —RERZ
EHABRFINENRKERE =AM, 5 —HEFBFIREENERENEKE MY = f
W, HIFSERUSRTED RS ER, MONABRREE. EKBEBLRE, NA%
BHAECKANIN, 2HRHR=AMNITRN - EEBX, BRACEEERBESRE
i F = BN, HESERPATROEEHAT. BRMA=AMWEERLMT.
BEAM B RBENRFE.
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—. BA=AWNNE RS REEN

ZHAWRZHEFM RS EnE NEMORRETERN™Y. BHEEIBR=AMNIE
B, FU—-HBERAZANERPBRIFENTIRE T RN ER. NTZAHX—H
XETIRKNR, AFEENREAFKSEHKER OHXMRE TR, MTHWRHENEFER
RMFERR TR KEMN KB HE (Fisher et al., 1969; Galloway, 1975;
Friedman and Sanders, 1978; Elliott, 1978). &EH. HAEMRSHMAMKMHB=AMNTE
BRIER KRB AZGTIEAY (HABFENEEE, 1982), HETERAITEHEIRKE
ZHAMAES.

(—) MR=AHAMNIBREZN(HEWE

MH=AMWSBFE-ANWERN I NEARBRKRE, EHHEME=ZANP, A
K FETT/NTEK FUARERFERBATEKRE, TEESKUREETE
EZHAKBEARFO, ATTFEREBEAEN O M X HREERLR O (Wright and
Coleman, 1974). AMXLERHERKBFNAGELE, BERAM OSMER, EXKERB
F&AT, HEEEZHH-AMNEENME. ZANNFRERETEREERKE, KK
BB PKEESRKTHA, HbRBEAGEN I REEEGHRELBRRZ), LRt
BEMEER OMUSHE, AR OIS, EEWNERNS%, EANMEEZETLL
kA A E MR (Sturm and Matter, 1977, IMGA %, 1981). EEHERE—NKE
REHEAKRRAKS, BEEANVDERTHBAKILI -z 4, MA o2z —HE M
& OCRBILE, 1981). AMAEARZERKW 0K
ERBLEBRIE, AREETLUIAMKE (B
. BT =ANEFEHMX BRI =AM, dEmm
OYBER, LERE EAIE EABERE KB RITR
Y. BUN ST EEM (HATRITK 4.5%, KIT
K 7.4%), MAHEEESUELEERSA 1.0018 &£
f. REW, ENEUERSREA. IRERE
PRI IRRE A TEARIK, BR7E 2 KM P
ML BRI O3 T, KRtk BIB=ANKE
otk FERMEY. XHARETRIARHAR S
EZE AR (BEEF, 1988, SBWME,
1988, Haszekdine, 1984).

(Z) MKHRERREKXTZAMMBERR

MRERH |
WMAREREN=ZAWNKNETFARZANEN, § M1 BB MR )
%, ERERHFACKMERT, KERIEKT=MH (FERIALF. 1981)
WEERM=AMnmAEKEENFEEE., £RKE Fig.1 Sedimentary sequence of a
T, ZAMITEE, BHR EFKEGT, =& delta in Poyang Lake

WITERE. #E#H®. KK, BAKEEX=AMKTRANRFRACAAREW. HKEER

f.
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AMBMAD, ZAWNSEREEM=ANME. WRTZDEEHBERAKBHR =AM
Bzt RENELZSHBEREANTEEABRFIMENNZUENRE (Galloway
and Hobday, 1983). XE=MAMeIUURARBHNERAL=AMNMNFREMNAM =8
ZHHMYEE=MM A (7). ARG ERKEBPLER. ARKE®S, =
MK FHBWEER/D, EXLSTRERMNS, HEHESNEHRRPRIBE, ArFE
EETMUEYBIABMER. EEHLHA Guadolupe = ¥R F Wi IE A 5 ¥ BLE — 4
ERBAK=ZAMMT. ZHBAKE2-5m, FMNARERES, KKLEEH, shhREEM
FAKBIMA. Guadolupe Z AWM T LIEF 22.8m WEFEEH, = AMITZIIRTLYE
m, BEL 2.4m, MAKWMEDEKAEZX Sm, HFE5EWKEE Bl &
(Donaldson et al., 1970). XFPARLE LR AKBIRZ RFHLHLER A =AM P
+4+# W (Galloway and Brown, 1971; Elliott, 1978).

—., ERRASEEENEFT

B = A T E R BT I K ARG 8RR 4% il H 1 R B R 4 0 5 5 B el ) 9 9 2 T 8 A
MEMTBER. A TAKNIRAGER, LFRABHEIT=ZAWNRTLMHERNY, BRE
Rt 24T LU A A B K SR SEKEHB =X, ‘BRK B=ANEEREE.
AEBEOBEOTADE. XR=AWKTHERNE, B¥NEHKOHEERME, H
REZAMNFBEFIAZE. ‘ BK BE-ZAMNRAEAERFKRE REEERRE TR
HRLEAEREN, HATHAEERK, FEHENFIIHWLESE.

(—) HRAKRAEBB=MHN

HNRBHEN I —BEERKAMNTEREL =AM, BAENRK =AM, HRL4HF
RS FIALESEAETR, MOMTRALRE, #ZHEAT, SRAEDEEESHHE
REEMBEe (H2). Bit, HAA5U=AMTRE a0, ERHEFEERR
%,

ZEMAIZANASKREAREERAS . EMNFERL-EFRKEHHRP RS LHZ
MRB - s, SEEEKE 1I0m £4. BEEHR, PERAREWMKK TR, 56
A, WL, HEMAMNTERSER KWL EDRZED. TERRDEERBR, B
HARKRBEEE, ABSXHELER, BEEMN30—50cm. BEESANEHAEH L
MTERESEE (BRI 2), BREMH 100—200m. LEEGEZ2RFR, KRR B,
MOOE OMANEE WA FAEFRBR, RENEAHNRS (B 3-B). MHIRERNT
ME OMFR, WRTHERMZ T, UEFHEF. BEESHE LA, & 1-3m, #E
FEH 300—500m, F5 FRAT = AMBEERBAWRERTS (B 3-A). WOETERENA
IBBE. APAESHEEREZER. AENERE, EREIINERAZEEAY, T
BROBLAXEE. EEME EATHNBES, FUBLXHERIE (BEE%, 1988),
XHBEERNTESIWAGHBHREZ T, ARRERSGENHBRE, BF FREF
T O PR R GG TUBARIE.
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Bedt b - ESEKH A3 “BAKZMMNERFF. B
Fig.2 Sectional profil and gamma log profiles FEAmsERY
of the-shallow—water”deltas 1n the Upper Fig. 3 Vertical Sequence of "shallow water”
Triusic Yanchang Formation, deltas in the Upper Triasic Yanchang
Northern Shaanxi Formation. Northern Shaanxi

Srimiel AR RO E FATERA BT M E SR (ERR L 1), ERrR mE KRN B
ML ], R IRIE—MTE 5—10m. EEAHET S00m, WEHK/TF 20, BARE
l23—=30p. rEEY (FH4)., FRBEEARKE-KGENHNPTERE S —HZW
Biih MM R A FIRTLR . R R R IUA MEL, EYREAELHILAE. WEey
W 2 tEEE A 1 2 EE/]D, BTEBEMNMEEER (B S5). siRmER AR
P, R L, UBHESZERMTEGESN R LEEFEE (BH6). EH FHEMR
o WYHE TR RS SR EE EE R, AR A ELYE, ErEE LEsE R
Bt R IE . BRI IR L. =AM T E MR AARE (B 5), LE ik
£V m bR iE T AR, RBEKERT K, F—ME 10-30m, 2xX =AMK
ARETAYE I

WL EM AN E O RGEREE. &R EXEHA KT Rt WBELIN =AM
gk (BRI 304, MEMESEANERE, @EVTHO AR —HLE. 0
IEMREERN ANEENTREEN - TA = AMNER. HETWESE (1980) #
Ak, HbHFEARELE., EA LRARBEN - AMNIIZEDE. SRMEL S =AMER
BEf, BREAEDE LS, BITXEPCRKFTHEIFAESRESZHRANTZES X
THNE SRETBRA I A O T, R KKl BHHRBIRANZ = AMBRA R
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MR, NEBESHNA FARMERAMNERS (REW, 1988). BRiHXRK

B FOREAZNE, DRILENH=AMNEHLTHRRE. TRESAHNE
.
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91 (=) B35 =0

Bl
T Ty T
) A, BEEHMHKT B. BBEEETHNMKY LN
A. XEH; B. &% LEESBEASRAE 2H8REEBETE
B 4 SRMATAERRESE, Bt LETREDE 4VBOXBREBEDH
E=BGEKA SREXRBBE, YRR AL
Fig.4 Grain-size distribution curve of M5 pedb B = BSEMM =AM T IRE

distributary  channel sandstone in

LR R E
the Upper Triasic  Yanchang

Fig.5 Generalized facies sequence of the
Formation, Northern Shaanxi fluvial deposits in lacustrine delta plain from

the Upper Triasic, Northern Shaanxi

LMHRE 2FABE 3.ABETNE 43ELA
A6 AWMADATEE, EM Ty,
Fig.6 Distributary channel sand bodies profile, Yanhe T,y,
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(Z) FkABB=M[M

RILE=BREKAN “BGOK U =AWRTERETA ERNRYTEE RICEEMmBUE KT
EHERERXFERN. RROFERAARMEENARFS. FEDPEERNIIER

(#7)

M7 BN =ANEGEPEHEE
Fig.7 Profile of delta—frame sandbody, the Upper Triasic Wugqi delta

RE=AME - THENEK AN, HITBE%
ERT AR B AT =AMt (A 8). FMi=AWMAFE
EARBERSE, LREEERDE, BEHELRT,
B —ME 15—30m. HTRIUBHEE 100 £KH
B E R MBUE. B TREMNINBEMHEE
RELRE, HATRHIGHE, E 20-40m, HHH
BAERRFHVLXHE HS5REHWAEFE-HKRES
B, BBERENEERE SHUEARLTIEAET
(BRI 5. 6). ERI=MAMBREMA CPEERA
ENFRH—HDE, KSEMRE., XHRBPETER
BWAKBIRTR R OBM =Y. WMEHN RN TEERLE
EBEANADERBTE, —BE 2030m, REE
ik 60m. EfTEBRMMLE FRMYHSEHREBF, R
MFEBOHYEE, FERE-RIIBEHEEN M LM
WULBUER . FEEURBEPRIE, &R, &K
RXEE-VDARER, REALGENBRMFE. RA%
BRIKT Im EHHMB—4I8E 4 TR EARH R O $
.

EURBE=AMFIRLTFRIEBERaERY
=M (REH, 1983, S, 1988), HUEHREE =

M % AT BK =AM,
Bk e = R fit SR = F B
Fig.8 Lacustrine “deep—water”delta
facies sequence, the Upper Triasic

Wugi delta in Northern Shaanxi
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ERBHAERT =AM FRXF. 1988) MFHHIE .
FZRVAHEABRR=ANW (FXRF, 1988) FREMAMETMBE.

= ZAWMERNEL

BH=AMR LT ESE N A RNRBRE=AN. FIERXZR KRR HE
B SRR BT RERARAEL, FRERE L REARANS ANKE, €5
RARBEMA S, RE—MWEGEFERAERTFEA) REK G, 550k Kl ¥ LA
BRASIE. GHRKaTKE KREEE, FU=ANEHRR, FEEREAFIIFS
g BOARSEKEZAN. Y=ANEEDEHAZEIKK, Bk RER K B
K R=ZAMBA. “BK ZAMNH FERENI=AMBRTRNARENE, 5 TRERER
®, FUERB 4% AR, EHELF SHASRRRERTE. —AMKRNXHRE
FRY, EREAMPEAFRHHEEL, HHSFRENAH E=BFEKANIL=AH
IR RFRIBT.

M 10 MR R By BIH
ZAWBFENER. TEIEBFIIZE
BBOK =AM LERBRA—=FAN,

A9 Pedbse =Rt BUTEEFEE B IABMRE. BitHR L =8%
Fig.9 Sedimentary environments of Chang, Fig.10 Variation in lacustrine delta sequences
Period, Late Triasic, Northern Shaanxi showed by electric log profile

RRBHEMN F=BEHKA, RENEHZFEEEIBE LERHAR R AR
AR R B A R, YEAIBRA TR MR, HITRY EEk AILMA N RER
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#. UK, REMIUE AR BAMEZ G, FHETMREATE 2ET -EERYN
MR-BARA R, EHMTEENY, HARRBEESA-HR -—ANBEILFEEAHE
e, BRALIMA—FE, TREER, BRI RRBREEKETE. XA
FRK B=AN BRALMEAT BK H=AN HISHEIXLAMER (B9).
AHXKKFETHY MR HE, —BRARKE+TRX, BRAZERFTAE. #EX
FMERT, ZAMERR, 2%, EEUFELEAE, ‘K R=AMEHE, oh
FR. BARK WA MYERMEA, BEENZANKAESREFPRIADFRRERN. 6
wm, SFAEUAKNRE=AMRERKR, REBRF: SAURKN ZAHRAERD. REK
2, BREHMTHEKXDAREEANMBASH AT (H9). IHARBREHT K
K =ZAMEBERIT ZAMEREHMNAREN., SEEBREANGR. —BEZIR=MANL
HEE, BT hhEREN G, IRLERESE _REN=AH, RAIHF=AWK
BBKHE (A 10).
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BERKX K, BrLlsRA MG O] RIFE S A RE G BUR R sh, LA F ST HER 38 A HF 2
H RSB X, A TE R B9 T U,

BH= AR E AR AT LI oy TR EALR: -BRRFEEREEEE. AR
BROERFRKEHE =AM, 5 HEEAERFR KR REYNEAMER LATE
REFAKET = AW, RoKT Z AR, AT, BRPECARAFRAITTERD; Bk’
“ANNEEENG S AMBHAREN. A KERE. ik, BREAE. 25RK,
B BRRP AR K LR 1 R 0 & S AR AT E R

ERBYE S, MEZBHEIER, kR ERN f=E EEEFEERF AR
Flay., —Muik, —AMERLEEE] b EEA - RKT B kKR, ESE LA
“BRK " BY ] < BRK TR B
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Stratigraphic Pattern and Character of Skeletal Sand Bodies
in Lacustrine Deltas

Mei Zhichao I Jinvan
(Department of Geology, North an)

Abstract

Large lacustrine deltas are mainly formed in the shore area of fresh or low salinity lakes. They are usual-
ly interpreted as the type of Mississippi river—dominated deltas because of low wave energy and lacking of
tidal effect. The development of a complete progradational sequence is used as an important criterion for the
identification of such deltas in subsurface geological study, and the river mouth bars are considered as an es-
sential genetic facies which marks the site of major accumulation of sand deposits and represents a favourable
facies zone for hydroncarbon accumulation. Based on observation and analysis of modern and ancient
lacustrine deltaic deposits, the authors suggest that the marine Mississippi delta can not be used as a universal
model for lacustrine deltas. The majority of lacustrine deltas in the subaerial basins bearing oil and gas of
China are formed in freshwater lakes. The bed load is translated into the lake far off the river mouth instead
of constructing conspicuous river~mouth bars, because the density of river water ladden with sediments is
usually greater than that of lake water and river can maintain a high speed after entering the lake. Even
though any thin river—mouth bars are ever formed.they are likely to be eroded by latter river action which
sometimes cuts deep into the basement of the lake. The skeletal sand bodies of lacustrine deltas are therefore
composed mainly of river channel or distributary channel sands.

The lacustrine deltas in the Oidos basimn and other oil—bearing basins of China are subdivided into two
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basic types on the basis of their stratigraphic character, namely shallow—water platform delta with an
incomplete progradational sequence and deep—water basin delta with a fairly complete and thick
progradational sequence. The former is formed in the shallow shore area with a stable bassement. It
progrades lakeward quickly and has a wide distribution with banded channel sand bodies. The latter is the
product of delta prograding onto the deep basin filled with thick argillaceous deposits, and its extent of dis-
tribution is often limited due to destruction by slumping, occurring chiefly in podiform river—channel sand
bodies thickened as the result of subsidence. The deltaic system in large lake basins passes in space from the
shallow—water into the deep—water type and in time from the deep—water into the shallow—water type as the

basin becomes increasingly filled.
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