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Preface

“Lithofacies and paleogeography of petroliferous area” is a major course for
following disciplines : geology and exploration of coal, oil and gas fields, mineral-
ogy, lithology, gitology, geochemistry, applied geophysics. Tt can also be used
as an advanced training textbook for engineers in petroleum exploration and pro-
duction.

This book has been published several times since 1980s and made great con-
tributions to petroleum exploration and production. But in recent years, with
the rapid and great development of petroleum industry, the major attentions in
exploration and production have gradually turned from structural reservoirs to
structural-lithologic, even to single-lithologic ones; from conventional reservoirs
with high porosity in middle-shallow strata to non-conventional ones with low
porosity in deep strata; from reservoirs in clastic or carbonate rocks to those in
special rocks. All the above changes need petroleum engineers to strengthen ba-
sic geological studies, such as sedimentology, lithofacies and paleogeography.
This new edition is published to meet the above needs.

This new edition includes two parts of clastic lithofacies and paleogeogra-
phy, and carbonate lithofacies and paleogeography. Every part is divided into ten
chapters, of which the first two ones are general introductions of sedimentary fa-
cies, facies models, facies sequences, facies marks and facies classifications; and
the last eight chapters are introductions of sedimentary facies and paleogeogra-
phy in different oilfields.

This book is edited by Zhao chenglin, Ji Hancheng, Jin Zhengkui, Bao Zhi-
dong, Tu Qiang and Qian Zheng. We want to thank professors Liu Menghui and
Chen Lihua for their help. Comments will be appreciated and welcomed.

Zhao Chenglin
2000. 9



H =

F—R BESSHGHE

518 - - "
®—= WEEERHEK&?EQ%
BZH BBAEMIRE o e e e e ]2
FUYT BEEEMERME SRR ooerrerrrrermsimnmmiii s 28
B BEETAEEBE s s e e e s 38
® ﬁﬁﬁg%ﬁﬁﬁ"mmmmmmmmmmmmmmmmmmmmmmmm.%
- o ] ﬁﬁﬂ@%ﬁﬁﬁ O 1
- ] mﬂﬁiﬂ&ﬁﬁﬁﬂﬁ R TITT L PIPOTPPPPPI PP IVR PPNt
B=YW MiEEERHEESE - Seeeeee ettt s s b te seeseeneaesre b s e s ses @7
BNV WMEBAMESE= @%ﬁﬁﬂﬂ T O .
Ak . %ﬁ*ﬁﬂg = Q- S T 16
%__-—F; iﬁﬂﬁ&%ﬂﬁiﬁ R [0 1
EEE _EﬁﬂEEEEHEﬂE O T T
B— '-f,‘ HHiFk--- ceenenne R R & 11
-3k BRI e v e e 123
EAK *\ﬂﬁﬁ_"Egﬁﬁ*ﬁ'ﬁﬂ!ﬂ"'"""’"'""“""‘"‘"'"'"""“"""""'"'"""""' 126
B R AR tessenens R LI IXTT T PP [/
o TE%%?MDQ—%iﬁmﬂﬁ&ﬁﬁi O
B=YF FUy 04—k A 2 A i B B T - 1
- B ﬁﬁﬁﬂﬁgggg@ﬁﬁgﬁﬁﬂﬂmmmmmmmmmmmmmmmmm1u
- RERG SR B RTLBE R APTBUARZEE e cervee vttt vee s e seeen. 141
|- ] ﬁ%ﬁﬂﬁ\*ﬁyﬁ%*ﬁﬁﬂg ARt L LT LT YT RO P PP PPPPPPPPISRRRPE D/
B\ BERAN P EREFEHI o coe oo e 152

...
-
[ T T S -



B
L )

ﬁj‘bi ﬁi*ﬁﬂﬁiﬁamﬁmﬂu--cocnoc T R R IR R R L R TR T T Y P R PP R YT R P TR T

BT
- Sl ]
H=%
A g
BRY

i&ﬁﬁﬁ...... S T T T R T T R TY R TR R Y PR PP TR TR Y

R AL E gk

MR-
AR -

- 171

WAE AR SRR E I e eennens

B
B
HE=W

b

|

[t

"

|

8 Nl

l

o
It

=

l

"
+EBBF+LEBRB LIRSS B R+
oF ot of M ooF o ooh Wb oF b Do SO

"
Bl

|

> Y

®»

o |1
R BN R

"
°°%-F$?§+¥E$

|

ﬂﬁﬁﬁ””ﬂt""”""”""”""”“"”""“""""" seeeseneresarseassesetentiesentes
mﬂm&%*ﬁﬁﬂﬂ............. S een et aesonaeer et ciance tetes reearsees e ttsaonsaacesans
ﬁﬁ*ﬁ'—ﬁ?ﬁﬁﬁ*ﬁ-"-"'""'"'-""""'""""'"-"'-""'"'""-"'"“ cesconanee

TR HBMEESHEGHE

ﬁ&ﬂ%ﬂgigﬁﬁfﬂﬁﬁun.nu..-............... cessscsracsrsestsacsnesseccratisany
Hi@ﬁ%m%wgﬁﬁ".............-........ teaesvnsesesesatc st atseactn it sttt st sen s
ﬁ@ﬁ%m%%ﬂ]fﬁ%ﬂ'"""""“'"" seacesenssncessncare st ctnrescnsrrauraiseisens

BRRibE 5%
ﬁ&ﬂaﬁﬁgf

&m%@mﬂﬁ%@&%mﬁﬁﬁﬁ

BT A R A R AR B DT BRI e oo vvrvnvoranesennnncnnienanns
n#ﬁmﬁﬁmﬂm%gﬁznm%gmm"“mmmmmm.
iﬁjtq: ﬁjﬂﬁ'ﬁa‘mﬁmﬂ setessscaccsresesee

b AR -
VIR -

IR — ﬁmﬁﬁ%ﬁﬁﬂﬂ

&k*ﬁﬁaﬁﬁﬂﬂ
b SR - “ee
ﬁﬂﬁ%%

*ﬁﬁﬂ%ﬁ%aﬁﬁﬂﬂ N
“«gﬁﬁﬂ&ﬁg&qgﬂﬁamﬁmg esesseseecsntessestansnesatnenase

eon sececssscsnvsseen s o 242
243
“en 258
= 258
= 260
- 268
- 268

Ho R HER -
%%W%Eﬁﬁﬂﬂ

ﬁ;*ﬁmgmgamgmﬂ feereaetaen et ben b aesen et eean saemenaen

3 SRR - e
mﬂﬁﬁﬁﬁamﬁﬂﬂ

EMﬁﬂMEEﬁEEﬁEﬂE seresesssiee e

Ho AR -

«ee 152
- 154
- 161
« 161
+ 163
- 164

166
167

171
174

-+ 180

182

+ 182
+ 193
ceeee 197
«+ 200
=+ 200
e 202
=« 205
cree 209
- 211
eeee 211
214
= 218
- 227
- 227
- 228
-+ 232

242



YT R A T LT o veeoveenenneseseetsiireuee i cou cresre sen nos senasn sassne vas senons
B B HIIE v errerrereerenreis it e s e crrene sae ste sae v e ae

Hb AR -

By oSS rerttt e esasoseen aas
EHB—th= iﬁﬁﬁgﬂﬂm““mmmmmmm.

3 SRR -
:&%ﬁﬁﬁﬁﬂ

ﬁﬁﬁgﬂgg@ﬁmﬁmmmmmmmmmm"

=+ 270
- 278
- 278
- 279
- 287
ceve 287
. 287
295
«+ 295
295
== 298
e 307
> 312



Lithofacies and paleogeography of petroliferous area

Part 1 Clastic lithofacies and paleogeography

Chapter 1 Basic concepts and classifications of clastic sedimentary facies <oscocroceoeeeses 1
Chapter 2 Sedimentary facies models of clastic rocks —cressoeressressssecerssoosansaeerosensnes 38
Chapter 3 Lithofacies and paleogeography of Bohai Bay basin in Tertiary period  ecocer 84
Chapter 4 Lithofacies and paleogeography of Qaidam basin in Tertiary period ««:+++++- 100
Chapter 5 Lithofacies and paleogeography of Erlian basin in Cretaceous peried -« 115
Chapter 6 Lithofacies and paleogeography of Songliao basin in Cretaceous period *---+- 126
Chapter 7 Lithofacies and paleogeography of Jurrassic coal-bearing clastic rocks

in Turpan_Hami basin 56 000 008 608 000096000 000088 000 0as EEIEssttersserrersoiscrasnoessesse 141
Chapter 8 Lithofacies and paleogeography of in Mesozoic era eceteccecreorescescssancnceses 159
Chapter 9 Lithofacies and paleogeography of Tarim basin in Paleozoic era «++:>++--+-+s 161
Chapter 10 Lithofacies and paleogeography of Biyang basin in Tertiary period «::-«-- 171

Part 2 Carbonate lithofacies and paleogeography

Chapter 11 Main characteristics and classifications of carbonate rocks sceseeeececssecss 182
Chapter 12 Facies models Of carbonate rocks 098 800 RE0EsS E20 808000000 000000090 0N IIEIRTIITIISI RS 200
Chapter 13 Lithofacies and paleogeography of North China in Meso-Neo

Proterozoic era - tcetcrrsesscicccacstccsncsscscnscesorsccrctstsscssrescessisientsscctnnsres 211
Chapter 14 Lithofacies and paleogeography of Nerth China in Cambrian period - « 227
Chapter 15 Lithofacies and paleogeography of Erdos basin in majiagou age of

Ordovician period «+-sreeeeseeseeateenntitiiniiiiiiiiiinincicciiiicinironeccscocons 242
Chapter 16 Lithefacies and paleogeography of Tarim basin in Ordovician period -+« 258
Chapter 17 Lithofacies and paleogeography of Eastern-Sichuan basin in

Carboniferous period «-resereereseretetciioiiiiiiiiniine . 268
Chapter 18 Lithofacies and paleogeography of South China in Permian period <:-«:+++ 278
Chapter 19 Lithofacies and paleogeography of South China in early-middle

Triassic period -« ceseererrreerecctrniincecieareirirrarncararasssrtsaansicsasssonsernes 287
Chapter 20 Lithofacies and paleogeography of lacustrine carbonate rocks <«c-etesseeeeese 295



B BB

51 8

MEZHEAFANR ARREN SWIRRE WIE . 2T RSB IIRERY £/
PREAFMEYULRBYRIIBEAN ENEARAIBERABANES, MR b 5%
a8 A AR BN IR 5 R e DX A oy 0 40 T 0 DS o S T IR 4 A iy o L o g — s A
S EERUMERTERSABBESE —HPMUN G RSN T8 TR ER
REH, BAEBHE I TRBREEE) (BRI S LA & B e H RN NRE
HE, MEEERENRALER, RERENHR AT RE SENERENEL, S EHAR
AER, BRRVIBHMT RN XA NS HERROEMTS, SN ERESHK &2
AL 89 AR R A . AR O L R O R oh BB R B X BT R B R R
RAFREEWIVBER AR WL, B BT ERL S HSERAIFOLE,

B FBATIRHEARSAS %

B VRHERFESRA%

—. AAPES

MBI facies — 3], WFR T30, B HEH . BB S Wk &4, e T DX o i 38 e
ZRTBHEXAA.

ULBAHH (Sedimentary facies ) 2 #1 i 25 1 ) — N B ACHE S | WIBRRKBTRY iR
FU R CER R, R T VTR R A A M B2 10 R R X F LR, HETSY—BEER,
mﬁ*ﬁﬁmﬁ%ﬁﬁﬁﬁimﬁ%ﬁ*%Eﬁmmﬂ%(%)ﬁﬂm%‘%o R R R R YT
PHEABAERZAGNYREEL.

UL R EF B (Sedimentary environment or depositional environment) B F 5 — R 7 & 4R
ER4R-

) E%ﬂﬂ%#,ﬁﬁﬁ‘%\ﬂ\mﬁﬁ\mllﬁﬁ%%}ﬁﬁ&i&%«%ﬁﬁ;

@ ABREH, BESENS B TR 88,

@ MEX G, OB KBHEEREIBEHNELS YK,

@ iﬁﬁﬁ‘ﬁﬁg%ﬂ%#,@?ﬁﬁﬁﬂgﬁﬁ(ﬁﬂﬂ(\m\?ﬂ(}”Jﬁﬂhﬁﬂ%ﬁ&ﬁ)‘ﬁ@ﬁﬁﬁﬂ
BB K/ A B KA J g 38 BE AR B



® ﬁﬁ%ﬂﬁ%%%ﬁ,@%ﬁﬁmﬁmﬁﬁ%&(Eh)‘@ﬁ)ﬁ(pH)u&ﬁbﬁﬂﬂ@ﬁk
B, FRFRLSE IR IRAE,

MES T AESESTEWEANSa. WRERS S WS AaRBREER) .4
e A AE (I A B R R AN AR ) DL RO BRAL S R AE . TTBUE SRAERY R EE B R R A FH IR
ZERHYRICHE, B BFRERE.

2R, IEREERIBESENRENE  UREHENRIRAREH D RE
. BAER, EREREENELER,FERMNELRELNLAEGR. FENER
RRZEE -1,

11 FEEHHEH> EANER(—FMRBREEE—FMTTRE) (4§ Selley,1976.1985)

K B j % R

3

1 i LT
m%m}%ﬁ{ o

Y8 (Bl FUBUA

MNZFEATUFH, HMARAREA—EE, XEEAAFRNEN, MAHRFEFEHIERN
YRR, EF (Selley,1976.1985) F B BRI B RR T FE A Z B X fpEHF
RE.

FME A MR EMBR D, IR EERASHEEHEX -2, ERE TIBARE
B B R AR TTBR ARIE P S MR, XA R IBER R E—RBURBTHENRE
BEMBREHAE FEH L MHMEEHEHE), TERFENFTWEZELIERHEHX
TUBL A AH o 3t T B A AR AE 1) BR FI A 41

TR ZNANUETHENESERFENRE, O RAH. RERRIEEH
£, BI® LRGN ER R A REN A%, DB RS B TR
M. ZAMHESE,

TIBUFE R DU ASRE 43 v 25 H (lithofacies) « 4= ¥ 48 (biofacies) F 1 3R 1k 2 # (geochemical-
facies) , LBy L ENIN B FUHBM#H BT —RRE. WEHREMR A G TR
FEEHANREZ— BB, EHEE - ERHARFTERNEEREEFENEE, B
MERIBEHEN EEHRRL .

Z. nREs%

REFIFA RN FBHOELEHE BT RIE 1-2 Fin, HPHEZRHAFHE
#ETHE1-1.

A A AR CAR 7 4 BIAE S — G AR G A, FEUL R b Bk — B R 4t W AR” R “HK
A7, = GARF M GAH , TR BB AR SRS T HEEHME . SR BBRMITFR#RE
BEARE R, W EBARR KL RES, NEHABNENEIREU— BN R4
ABRELAHMEHARSENUA=ZEZMNNEANTRES . THEATFENRAZHEOTFRRE
B4R,

SGEMABERA T BEIINEARB AT PHANRREATRM. WEUR 2.8
B L ERERBY RN £, RNEKCHSIE, B URE AN S E SRRy FA
HUBRBREYEN X, N FUFKNISE, BEURRE AN .

2



£12 NMBHEHEESS2FEUEBD. W.XNBHTX,1989)

(RAIEFTIR QR LR
PR R REIR
T RAPE (REE . AP RABR. 8. RhOE)

K
'OKM{
UKIKGLAR
Bo-RERY@WRAPE. FARPE. BMULBDE. Wl E)
@E{XXN@%&J(%WI(PE\ ZRE)
FRPELY (BRVE)

A

B4 L
TR GBI
KRRk b
%Mﬂ?ﬁm{mﬁﬁ%
“miﬁ{ Rk
i {z%mﬁ\m .
SRMASHMES
ﬁ%iﬁ%wﬁ tk f”*mﬁé{g K
mmg{ g fiR PARRCII:
% RIS
5 R 1) (B D) D P
S < s m{*mmmm@m> S A
BOK (BFIL) l i
VAR GEHE) KB PR AR S FE R
EH SRR O
ﬁﬁm{mﬁ KT H (R4 E@%ﬁ%ﬁm
%89 (g os) A= fh AR
- B A B 0 1 FF R s 82
=S s
iy PER
NS iR S
B =M irsh 81 ¥H R BRI
htae { bk Ehp WYl
esh

A
w4 zm{
H Y

ity
PNGBuE o] {

PN
WERE B RN, SRS
" ﬁ{%ﬁvﬁ{mimm
kg VSTl AmE
RV, TR, BEE.
-
EWﬁ@ﬁ%ﬁﬂm%ﬂﬁﬁX&miﬁméxkw&ﬂ:ﬁﬁmﬂﬁkﬁw:
OF 7 ::f:: N @E%ﬂ#ﬂ%ﬂiﬁfﬂ*ﬁ\mg—yﬁﬂiﬁ\mﬁi*ﬂ‘iﬁﬁiﬁ*ﬁ‘mﬁwfﬁxwuﬁ\@&

i




//”' gy afci i R T

Ca Coates

B11 FEISEFHREE
@ WAEA . GEEAM.RIGRTAN . BN 5.
@ MR EA . BE=AWME =KW SWIE . B S WA O A

BBAVEHEN—ERXLE 1-2. 8B4 R. . LeBlanc,1972) X ML ER F AL T &%
AR 4 (B 1-3.1-4 F1 1-5)

H1-2 BERVFHN—BELGER T $H8,1972)
AF—MBUR BS— ¥R MS— i i AF— KUREP 5 D— =AW, CTD— R B = AWM,
CP—T RV BIC— & B4 TM— %8, SCF— R B A R %R B M— 8 A

BeSh,E TR B R BRI A P M AR LN B ERF NIRRT RSB %
4



B, PRI T RB S M HTMAMTHFFIR. B 1943 47458 B (Brown) 8% 18 H “HAd
(microlfacies)” R, UL BR7E BME T B B/ R B MIF RIS, LB - 3545 (E
Flugel,1982) . /R # (J. L. Wilson,1975) % A#SBF T8 — S MR A MM XA, REH - &
PR TE S BTABT R 2R _E X “BOR” T — M B AR Y B RN B A A
JEE BRI R E Y RTIB TR S . RIE BT Mk 5 A B gr
R ZRHABE XY REIFEBE S WA B AR T AR MMER
L SUREY

oo o R

SRR — iR
=y

SR —BR
=/

B

B 1-3 WEMAMARIRRE SR B 14 ZHMENRELBRRE
GER.J. 8% W ,1972) GER.J. 517 85,1972)



nom o R

FRARFR

WK F— ATy

B1-5 =ANWAZEMEHENERESIRAR
GER.). 814 59,1972)

TN PR A

VLB M 3 0 & FP UTBR A 2007 o 0 U8 — S 3 0, 3% B 4 0 46 5
N U - R R T 3 J2 A D X S =

—. HFBEZED

BTHNBRAMAAEHBEECEERA 0. i, Bt ERRERREY, &
BERNBYREEFEETAERAKEZ L. AREED A ERENRERRE FEAA
T B A K1) — A RESE B 0T M R 3 B E R R . & 5 s

M- SRARTERERAB—FFE T B RO G RN, H NS TR TS

6



W W BB , 4T DA R TR 9 10 AR S SR BT o B 06 A UL S 5 R AT
B R RARRN, RN 2 N, F il — R B HS LR RURT M,

Walther A SEAER 3R h (1894) , BT UTBUNIAN B 2 R M BB A AR T — %, AR S
A0 AR B2 S — T TR A0 b R A BT IR

VUBUHIZE R [ R125 8] b 2 JRAE AL 045 FE PR AR R . 7B LR /R R (Walther, 1894) Bt
144 - AAFEM I b AR B A LR AN 2 B HOH, 4 SR R B BT R
W (B 1-6). i — A AR A0 ¥ 25 LA S AR 5 0 2 UL P 447 o R P O 2 A g
.

WA

s A
AR —wik 4
B ™ 3 >
TR ﬁy
=S5

Bl 1-6 Walther /¥ 3588 EE OFHEF)

#EF?%E‘EI%’Q‘WJ?P%ZKBEE,—ﬂ’%m??ﬁﬂzﬁtﬂ(:ﬁﬁﬁ)ﬁ%&miﬂﬁﬂﬁ%}?,
0B 1-6 B 40T T _L B — M A AR — Y AR T TR B — R FHRFAT
R (BB T R R B R e, H B R b b A — M A A — B A B TR .
REH P H A FRT MM EE ST R — 2Rk E JUBR N E TR MHEER , R
%J%&*BE)?aﬁiﬁﬁ‘s“ﬁ\%ﬁﬂf%%ﬁ&,tﬁﬁfﬂﬁtﬂlﬁ~ﬁ*ﬁ}%’}$Q&E%;%i}ﬁ,ﬁEQ%‘P‘
ﬁiﬁ%ﬁﬁ%%ﬁﬂ%ﬁﬁﬂﬂm%ﬂf%m&9%“1&%1?—5@‘%&\*ﬂ)ﬁlﬂ%&&,ﬁﬂﬁﬁﬁm?
H AR E FE % ad %t b B MR RS R R Gk JURR G2 ) e B 2 SR FRAR e D B2 , it
R REAR BN 40 X SR OB R SR BD R 1) X Ho ks 2 e A

= MpE-MREE

A I TUBURAMT RUEAR T I B A AT o, 2540 TS U - A Ui RE-FhE R
E%ﬂ%?‘*ﬁﬁﬁ%ﬂﬁﬁﬁﬁﬁ%dﬁﬂﬁiﬁ%ﬁﬁxﬁﬁﬁﬁB‘Jﬁﬁf&’ﬁiﬁﬂﬂﬁ)ﬁiﬂi%E“&
iWﬁﬂﬂ‘Fl‘%‘%ﬁIz_tﬂ\%{liﬁﬂﬁﬂiﬁ(?ﬁﬂ)?ﬁﬂlﬁ%ﬁﬂ%ﬁ&&iﬁﬂ%ﬁﬂﬁ%%ﬁ$
MBRZHAMEE . YR ITRE R AL T EHE % F 5 A

@ ﬁ%ﬁml‘%,ﬂ%ﬁ*l‘%‘oElﬁ?ﬁﬂﬁﬁﬁm%\ﬁm&[%ﬁ_tﬁ,ﬁﬂ%ﬁﬂlIZBM%@” *
?Eﬁiﬁﬁ\@ﬁkmﬁ—*ﬁlﬁiﬂﬂ%?ﬁ&,ﬁﬁtﬁ—Wﬂ*ﬂ,gﬁﬁﬁiﬁiﬁﬂﬁﬂﬁ%*Mﬁ
¥

@ HREVIRE, BB IR, BIR R BE /D T UM BE , W0 X 85 KL BB , B LUK + &
ﬂ:#i’&ﬁ%ﬁ?ﬁﬁﬁi,EEE&/J\B‘JKK-&#%K*B%&DE%?ﬁﬁﬂﬁ#’ﬂﬁﬂ#’zb €23

7



