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Abstract: Using the palynofacies analyzing method, this article first studied the origin and formation environment of organic
matter of the source rocks in Liushagang Formation of Paleogene, Wushi Depression, and then evaluated the hydrocarbon
generation potential of the region. The results show that the source rocks originated from low salinity lakes, and the bottom
and top of the EI* oil shale formation correlate with the culmination of the lakes. For the EI* and the mudstone of the middle
part of EI”, the biogenic origin is mixed. For the oil shale of EI*, the biogenic origin is the aquatic organisms. Lastly for the
El', the biogenic origin is the higher plants. The hydrocarbon generation potential of the source rocks is mainly influenced by
the amorphous organic matter( AOM) content of the oil shale of EI*, whose AOM content is the highest, has the greatest hy-
drocarbon generation potential, the E1° takes the second place, while the EI' has the least potential.

Keywords : Wushi Depression; Liushagang Formation; palynofacies; phytoplankton; hydrocarbon generation potential

Y B #A:2015-01-11

EEWA . EHKARFEEEGTH (41202075)

YEB BT AT 2 (1968-2015) , 5, 4%, it AR 5875 1] i b BT 234K . E-mail : Renyongjunl26@ 126. com,
BIESE MR (1978-) , 5, BHIm, i ARS8 05 100 it S B R 4% . E-mail : 1iful@ upe. edu. en,



%40 % %2

AEE S AIE B B WS R0 R B IR R B T AR 4 AR R 7 S -35-

HUR AR IME 2 By FL ) Combaz'" T 1964 4FE4EH ,
JEFRH] HCL A HF 88 73 HrHoR MUY B s
HRAS IOTE B AR N DM T A Bt AL, A
M2 SRR 22335 X b AR A S RN, FH AT T8
SR BA AR A 3 ] AR S
AR SRR A I TP v e R
AU B R M B, 57 TG ERTE Z b 3 B 1
PUALER , S P e M 2 5, AU BB 2 S — Bk Sk
IR RE 2 RS 2 T T T 0 T
AT 1T 20340 e T A R AT DT I 2 3 A A
AR, oA M EWT A B R xR
T 3 EVIRRZIT O SR I A B T 1 W
BBt AR HTELI U s AU BT 5 ZUT A B B BT 4
TN BT M T RA I B, 12098 3R, T 10 s

B RASRIW A MBI T AR, v TC PPN
ARSI T RIAHICITSE | DRI 2 e U X Lk A
OB FFAS A HLBER AL AR AL, 72 W8 A L AL
AOER L XA HLBOR IR KIS A AR S T
SEHEATWIFE , A TRATEO MR A BT U ) B Sk

1 HEmE5SHTE

BN &= i) Qe REV S| = N L b e
B 6 DR A3 r B UL 1, AL4E i e A 1
17-2 g WS17-2-2 4+ WS17-2-1 I, 547 16
—1 ¥ ) WS16-1-4 H-F1 A7 171 FiEAY WS17
—1-1 JF; B A i WS22-2-1 JF \WS22-5-1
IF, 231200 £, ¥R ETE (R 1) o S TR W7 e 1)
AR XTI T 3 BEUUBUZT, Bk b 2 4E
&5 WL 2,

7

AU UL 5 MG E BRI A
o — 2T

1

< TGWSIZ =
JVS17-2:1
e fiid
3 WS16-14 _

=V S 17-1-1

B E WES Miﬁiilﬁl%ﬁﬂﬁ)?:l

E1 BAMEEETE
Fig.1 Tectonic setting of Wushi Sag

z1 SHHER
Table 1 Analytical samples
B IE B TRE SR
i
WS17-2-1 WS17-2-2 WS16-1-4 WS17-1-1 Ws22-2-1 WS22-5-1

MY —Bt 0 0 0 8 10 35
Wb HE L B 9 44 18 11 18 22
WU = B 11 14 0 1 0 0

At 20 58 18 19 28 57

TR AR AT B B FE R R T 5 g0 #F
an A BRI 43 B (8 H A 5 1% A3 R oAl
FHAEARF . e HCL JSBRER 5 5T, ] HF XBR
ik T, 22K VR (i AE FLAE 7 wm) BE B (L

2979 2. 10) 7308 BG4l i e sl B M B, 5
(GX7/)ivne IR DK (B2 DA GRY I IPUE(Y SN
PRI RS S A MLBE A AL A0 S P HILIE 14T



- 36 - PEEHKFFROAARFFR) 2016 44 A
MERS #xteE| HMERE L e e T e
% % 4 | B |#/Ma| J/m IR T4
BUR | EHg )6
¥4 | EEA 53 170~428 | K. KEOFHE. SHUPARBEZRA
TR 1£6 135~216 | MKW E. BERBERAELE
WL & W G AR j - 242~415 | K. GKORE, KEOSHIVE
—115.5
T4 — - 2204453 | KE AR PERRBELR
— 1 23.3
il I 100~273 | #EORBHESEKOERFDE
wigig | el | = | D | sso~6s3 | ERAGRALMERKEDE
= ﬁﬁ 600~1070 | MR IR . MK (4l Rb &
. 1 405 200~380 | faRA. WAKARE. BKOAPWE. 405
HILA -3 T AREHERE. RE
WBHg | RYBa | = 1000~1526 | H#F: WAKAITCAEHKERDELE
48 EH: BRKOEEMRESHEAVE. WPELE
= | g6 5| 200~299 BKREORE . BIKOFE. ApE
WG | Kidl 65 100~316 | #RKGRE. BRRE-KABTFRE. 45, SHDE
AHER ERA

2 BRMBAHER MR ERXS
Fig.2 Stratigraphic timetable of Cenozoic in Wushi Sag
4 PR AERE T R R R MG E LA LI
IrGETT A A E i, Sad AUk AR P 45 R AL
FESARAS T HF W RS R R S SF DU A LA
(£2.3) AR A LR KD, SR A R,

2 SWER

TR AT BN 5 32 ER DU T A LEE
AP AT R T T E B A HIL BT S5 TR AL

JE, SREEED WA REAIEASEN RIS,
xR2 ROBHRBRENREVNEAS
Table 2 Sedimentary organic detritus composition of source rocks of Liushagang Formation
K/ % L5/ % g
BB % = ﬁﬁfﬁ%
e igp AR J5 K W A A R e LT o
P 11.3 ~86.32 2 ~38.46 0 ~28.83 0~8.85 6.84 ~45.76  0.81 ~21.35 0~7.64
L (51.54) (16.96) (4.21) (1.76) (20.21) (4.84) (0.47)
o g 0.75 ~62.42 0~36.6 0~17.14 0~11.65 15.34 ~54.14  0.89 ~43. 66 0 ~50.59
(L'L " (25.87) (14.56) (4.59) (3.3) (29.85) (8.7) (13.13)
; e ek i 2.06 ~19. 46 1.04 ~18. 47 0~9.28 0.35 ~4.88 8.2 ~40. 61 0.41 ~25.91  19.69 ~83. 61
~* DURMIUE =534y (8.47) (2.42) (2.18) (20.66) (5) (52.43)
B 7.27 ~61 3.09 ~25 0.78 ~9.52 0~9.3 17.53 ~46. 67 1~24.85 0 ~49.35
=P (17.4) (10.84) (5.04) (4.13) (33.65) (9.23) (19.71)
. st o, 0 /ME ~ KB
R P B CEI)
x3 RPBHRRERMIFIFREHES
Table 3 Sporopollen and phytoplankton composition of source rocks of Liushagang Formation
183/ % TRIFHEZS/ %
il 1k IRIK ki BRiE A VA I HE
= 49 ~87 0.94 ~91 0 ~68. 63 0~41.51 0~19.8
ii—E (37.5) (34.59) (9.66) (13.68) (4.57)
e g 0.98 ~63 0 ~81.58 0 ~60. 19 4.67 ~56 0 ~18.63
i " (25.59) (26.97) (12.41) (29.98) (5.01)
E—n 7 7 Sk i 0 ~38.61 0.97 ~53.78 0 ~50. 46 13.76 ~61.71 0~18.1
X TR DU (10.43) (28.45) (12.59) (43.86) (4.67)
T 0.86 ~49. 04 1 ~56.52 8.7 ~60.91 3.64 ~39.81 0~8.26
Ol (21.23) (25.48) (28.53) (22.86) (1.9)

ot g A < SRR
R T T



%40 % %2

AEE S AIE B B WS R0 R B IR R B T AR 4 AR R 7 S

.37 .

F4) i T Ak S O RRAR A 98 R B, i VD s A DT R
HEA B 7 W AN G — I DTRA R 5T, WS17-2
=2 AR b Y B R Al R AR I VD s A DTS B L
1), WS17-2-2 H:FF7E X 44 TH i 2 ¢ il | B2 T
TRVDUE L L ARER A M2, S BOZ I AU RE S A
TEL = BB B, i WS22-2-1 RN SR
B RESL E MR T BT R — B, AR X
P I UTRRA LIS Geit 45 3L, i T RE S I ik

A7 MV 37 V0 s 2 R R AT LT i) 2 A A )
FUAHIE (&1 3) .

T = BOA L A A AR B A & S A A L
B RIIRET B AR SR 7 BT & o LA P i
IY5IR 17, 4% (15. 88% F133. 65% , AR LR H
AR TCETEANR & HA 19.71% . fiEd
G UATRIRSEZE O 1 o5 LA TR K e R AR VAR
VST AR 28, 53% (22, 86% F11.9% |,

ke | XY [ ATE
B/% /% B/%
0 100[0 100/0 1000

e

WE/

m 00|

R &
/%
100

RES | REE | FEAT VLR BLIE % 453
/% /% HR/%
0 1000 1000 1000 20 40 60 80 100

28007,

30007

3200

—— o —NBwns=

3400

8| IS

36007

38007

18001

oIS

20004

1712 2004

24004

2600

IR T T AL T
(L U R TR TR

U

ML III|”||||| L LA

B3 SAMREiRD

U B AN TR I 0 = B i A AR AT
—EZES . BRI R = B DU HLE
T & i 25 2 Bt vy, B L5 b R U
WA RN RBOREE, I Beh R e s LA
R AR 7 5 2, JCRE T A AL & i SR
W, FRBELH & AR R IEAT HLBR A R 78 5 1 ]
I,

U — B AT HILJRS 2L AL LA S5 e gk A JSORI 7 Jo o

BARRERNER

Fig.3 Palynofacies diagram of source rocks of Liushanggang Formation in Wushi Depression

mAEHC KPP ERSERERS, TH SRS
51.54% , oA PR & /AEw AL, FIE A
0.47% ., M BEH G HIFHREETE (PN
27.91% ) WK Z B D,

SRR (K 3) , RBEKRAEEW AV AR
TCRE T AT LT RNV e 2 1) B A 6 A TR i 284k
P W BRI BRI DU B, Bl A TR Ui R
TR Z | ToE ARG BRI, B B



-38- T E G HKFFIR(ERAFR)

2016 4 A

FRI A BE, 0 RE LA Y 5 s B T A R (E N
83.61% . Vi —Brrh e B PR B R A A OROR
WA, o MR & Bl 2 B, i ek b 0, Z
J5 TR R T TR i SRR T, TR
BRI A E ., AR —BOT IR TR I S
FHOOTREER, JTUE A S WP, (O 2 I
B, 5 TRy, AR R AR s AR A BT AT
e i & A R B 58 A R AR L B

3 i #

3.1 BUEKRIE

1E A-P-F FEIX (& 4) o, 3 A i/ 0 Fs H
N ) = A PB4 i e s (100% ) . A fRFETE
SETEA ML P ARFRA R A i S Bl 4l 57 E
PRFETE RS IR A LR M 2 4, Bl P
v A A9 AS TR WK AR AR IR A HLR & T 5 P i
F E 3 09748 Ak K2 WL IR X B B0 B S E A S
AR B AL EIA S A AR 1R R AT WL, 1% A
() 3 Ak R SR VTR HLR P v o S 5 30
FRUHb S BT, DL R ALBHER LR A7 25 A

O W&
W BRI

Uit Z B B I A
R=B

B4 SRMPBEREESTRAVNEAS
A-P-E ZHEX
Fig.4 A-P-E triangular plot of sedimentary organic

detritus of source rocks in Wushi Depression

WA DA PUBTEA R B R T A—FR1
PSSR , 2R B HAT LB PR RN TR R B8 A7 1 22 57
i = BUR IR A RE b 32 B0 A e P Al 62 Bt A A Y
FRIT XA TESRET P-E SRR, S oK 4 2R 5 B
Vs SRR A, ELRG IR S SE AP e o DL A TR
BRI, W B RS S AE A-P-E [ E R
3 AR A, R A S (8] ORISR P 3w P
-E M T, JIEER I 0UA B A T AT A i
TR 0 R 2 A TR ] X, 7R 1 0 B
il 5 K AR A BB A R AR 2% A B A O

Pk, B Ye A o A 5 i = BoAR L, (H A A Y
FESMFESED P ¥t P-E R HHIT, S i T MR I 21
1R SEARLDIR R BRRAE . R —BORE S A FE P-E
NERAEIE P i X3, A7 ML 24 DL TR K BT R
F L H8R T AV N TR AR . A HLE
HEFERE W Bah SUS R N Bl vUa A
FEURETE s A R 25 T — B RN Bl A ik
Z B,

3.2 RBRiEEEMINE

ARG R Z2 00 ot Hh 5 R 1A LR
AT AT PR BRI RSP —
e, U e 2% R B A G A B R R AR IR K g
AT B s TR 0K R A VA S, A
B 6T B T 8 S MR AR A T AR 1 R BR S, iX
SR A R v AR A 4 A VR A A G S T R A
M AH TR 2 v A o DRSS D AR B o i
FEIAUE AR ATV B 1) b 2 3598 B T8 A TR
W,

REACAF S e K AR B2 i FE A R IR K S e AR T
LN W I SR e L LN N € TP L
(TS O SN ) 2B AL 78 T — B LR UK
I UUA R BRSO R IRK SR R A I
i S s < N ] R E W Sy L R SRR Y o= 5 | 2
RS HR R IATE A ELAT — 8 Ak BE A OB A 22 24
A, WIKEREE I 2T T B AR T R
TR I DU 1 & B 5 K R B T S AR B

DOBE SR IR s A A B s R KR
B IR R RN A ) BRI AR . TR
Mrf b i = B 2 Bl s A, RUTE
i B TP AT B AR, I U — B I i R 2 S AR
FWJLTPIHR . FTRAEWT, 247 M A I = B 2 B
T RCHSE A T WA AR 7 O Uh A, T — BOE U
A= T B ARG

T WE 8 28 A e i I R B S WK AR A 7= T AR
M JC A T A WU & & 52 i /KA A 7 1 gk S K
JEMET JC R A LT B e B R A AN e g A
P2 T LR 7R K AR IS R AR AR 2 T 3 1) B 4R
Whi, WABLB A9\ oAkt k B (K 3) i
“BICE AL AT R WL DURE B AT 16
SRR, B E AR SR EA R
I & =W i ST W= N R S W =g i A
v, i H AR U e B A, 26 AR I — BUAR i 7K
RS W TE B T I F JC 8 T A ML R A )
BEAEE BN T B XAV IIRZ . AN
(=0 Wash | 2SR IRV A =S 3 R Ny i b B e ¢



%40 % %2

AEE S AIE B B WS R0 R B IR R B T AR 4 AR R 7 S

.30 .

AR 5 5 I A DAL U] R 0 2 W e B
AP SIS X ROE R T BT P IUE . B
—BOh E AT LAY & B SRR, IR By b
BT IbR R — B i R IR R R — BOE
AT DU A T AR K BUR , 1A AR | K 1A
AR WRT AR, S5 S AR S E Y
AOBIFTE , TR V0 ¥ 20 K e 1 B ot 15 AR e LU AEL 4 i
ARG LEAE LU, T — BeE RO L RE & Pr/Ph (BN
0.8 ~2. 8, RIAVIBY N R T ik 5 2 55 A A BT s T
TR A R B UA MR = B I e DU
[ Tl JRAEE SV HE AR IR B i — B i 28U fL
HEEAN, T B = BUR IR DURR N SR HL A ik
L I AR I TURR 261
3.3 HREHEM

DUBUCA LB A AT LS ke P (A B3 R R
FIPCRREREEAFAE , M0 A BB EE IR AN DR R S R A S
R B2 M Bk AL A SRR B AR, TR O e
HUUBU BB 2 40 5 5 A DL AR 2 Rt 7

10
9
o
8
o o o
L7 <
g 6 " 8
= =
) 3 o 0O o e B
= 4 f50 o =
fld Rl
o 3 o B@ R o o
2 .»Dg‘“ a
oe
1 ®
0 1 1 1 J
40 60 80 100
TosE AR & /%
10
9r .
o *
8 L
o "
< 7} %
8 6 DD ¢ 8
= =
# 5[ bm &
= | 9 =
E 4 o . R . E
m 3 %A o, 1
o
2 3 ®» e,
3 20000 a*
1f ogg&~;}: an O
0 gn A 8 AR
0 20 40 60 80 100
HRERE/%
&5

1

S = N W A L9 ® O o
- T —

or

S = N W A W NN © O
T T T T T T T T

0

Y WY’

0

I o o © e

o oot

ﬁ% A\AAACBA AL

XT LG BT EATT Z [ B AH DG M

DUBUA HILE 45 450 A X & 5 F PLak & =
(TOC) A AR (S, +S,) MIEIE (K 5,6)
ATLAE A U 2 f AR AR R i SR 5 e
TEA LTS 2 ARG, SR BT ABR R 5T % it 5t
TAHDG . XL A M B i VD s A R TR = S AR )
AL AT 5 1 b R A HIL T Y BRI A
J5A ALY =F B 228 32 K A AE YA PIL B A A4
il I B TS KA A A MUY Y R
T AT HILJS A = B e

TR HILE 45 4 o3 A i 5 R A A A8 5L
(L) MG (B 7) il LA L AC R A HLBT 2 B A
AIRBETEEAIE G RO EHEHIEML, 5
SR AR 5T R A OC  [R)AE B A 1]
BE T U s 2 VR v S A A ML AT o 1 A7)
R ML 2SR BR 22 | J U5 A LT A 2 A 4l 32
SRR AR YA ML A, K AR A 4 A LT
A FC R K I — B DU A WL SRR AT

& i— B
B
0 it = B T

° i =B

oo O &

ool Po
E”:fD%%.%EF% *
0 Q.
® oA‘g,?g? .3 o

J
20 40 60 100

ERE R/ %

o

* *

LEN

> f"o o %
® o
o o QA':.‘OOA
Y I 1
40 50

J
10 20 30 60

KBEE/%

MRAEIBEZES S TOC X &

Fig.5 Relationship diagrams of sedimentary organic detritus and TOC

DURRA HILJF F J8mT DL T LA R AT e U e 3
fro BABRUE, BA B & UE AP — B
T IUA KR i — B IR HUST B iy, 2804
AR IR T Bk e s R B A ke i Ak T
SRR, BRI e e B R TSR AR

I 1R

LRSS, +8, 5, (B2 To e A HLT &
L, TR EE LRI, 3% Sl AR B AL A LATRRS
Y NP TR S B IR, A LT B 2% 5 Uik
—BUL A& TEA YR, BA RS & .1, A
S, +S, (EAR AR, AR T 22



< 40 -

T E LK FFR(ARHFR)

2016 4 A

g2 Wik (S,+S,) /(mg. g™

SR, /(mg. g™

¥,/ (mg. g™

50 -
45t
o 'Tc.n sl ©
o o O %ﬂ 35 Do o
< 30t R ) )
o o o 5m | g O a B
o of Sl B o * o B
o = o .
205 ° a Eﬂ 15 2°%s og O i B A
) . e oa & o e
ua@ e 10 o % qﬂ:ﬁ <o, o Wi =R
H * *
Oonno’E = 5F EP.AD. & #:00.4-,& 4 o. ¢
g I ! J 0 Ageﬁﬁmé‘ A ® 1‘> ‘I ]
40 60 80 100 0 20 40 60 80 100
TEFMMEE R/ % R AR/ %
50 50
45 45
40} ° ch) 40P
35} Oy %" 35F0np o
30} o < 30t R
725 o B A 251 oo
. . o .
20 | %“D 22 %
15t p % ° o 0 ®oislo Se 3 ¢
O g o~ . g, m
10 L0 o e 10t oo o &f' .
5P del e s .’o’“ﬁgi%‘ o s
A
0 4 @‘é" A L 0, AA POV I 0 AAAQAA& "\“A’eb‘ 1 4 ]
0 20 40 60 80 100 0 10 20 30 40 50 60
R &R % KFEE R/ %
6 MBRBVNBEANE(S +S,)KFR
Fig. 6 Relationship diagrams of sedimentary organic detritus and S, +S
g P g Yy org 119,
800 8001
o - o
700 . . oo 700 oo o
600 o ° ~ 600f -
o o T o A
. o oD 5 o
500 % o o oo, e 500 8 o
o o ® D’ o §’ 400 8 .D E?DE' o
R SRR S~ 2 RS
* ] £ o A ‘Doe
200 S e® ® 200t SO {' 000 %0 . e et e s
® ° 2‘1"’0 & . ¢ o B TUA
ad *0
100 0o %8 e, ° =B
0 1 i 1 1 J 0 1 1 1 1 J
0 20 40 60 80 100 0 20 40 60 30 100
TSR/ % BERAE /%
800 800
L o - o
700 m a, 7OOE||:D o .
600 2 A T
g& %0 o o a
500 o o 500F g™ o
Do E EID’o o o
- o~ N
400.@“98 cr e ey A S0P a8, eV
300 (B0 B o o L8 3008 £ o ST a
30%: P 4 a gm a Eﬁog@ o
Doo%gdﬂqu - i% e%o’giq‘b.m A &
2007 & 8"0’%‘"“ R X 1200 ADAAO.?..“A L PO
A *
100} N om & 8 lo0f A6 A .
0 1 1 1 i) ] 0 1 | 1 1 1 ]
0 20 40 60 80 100 0 10 20 30 40 50 60
WIRER/ % AFEE=/%
E7 RARBIBEASSI, XF

Fig.7 Relationship diagrams of sedimentary organic detritus and I,



%40 % %2

AEE S AIE B B WS R0 R B IR R B T AR 4 AR R 7 S <41 -

4 & it

(1) L5 [UTBE R s 2 s R FE 3 AR A LA E
[ E BAT A B i AR AL AT DL D i = Bl
DTN =g 1 == £ 1% = N = o 1 =)
i —BLes 5 Fhala 2R, i —Bah s P by
R BT E I AT HLIE S & i s T BRI
TR A SRR, RO A HLIE
i A — BRSO R RO E A
HLIE A & AR

(2) L MIRA TR s 4 AR A B B sk AR
BRI A IR S AT, R B A A
HURFIREE 5K A B2 I — BRI — Be g s o i
TR G AR TR, TR — B ile e 32 2 HILJTT 32 2R I
T IREE AR S A MBS R AR I T T
HA— 0 L R RUSOK ) 2 MUK, R i
B GUEDURR I R I TH A B A S oK
PR — B E B R I A7 1, BA A AL R AT B4 5k
I, A MBI ke PR T i T2 2 4

(3) B A IR R e F R R XA 55 LI Y
FREAZE TR AR ¢, el e T A HL ARG 5 1
T R AT BIL D ) = R g, A AL ) A
i i JEFJR T, e Y B A R O, B AR
SERTFERE IR A ML R I B S5 A A7 2R e vk
TIPS T B

SE

[1] COMBAZ A. Les palynofacies[ J]. Revue de Micropal-
éontologie, 1964 ,7(3) :205-218.

[2] DURAND B. Sedimentary organic matter and kerogen.
Definition and quantitative importance of kerogen[ M ]//
DURAND B. Kerogen:; Insoluble organic matter from sed-
imentary rocks. Paris;Editions Technip, 1980.13-34.

(3] FITk, REE. BRI Bl AR
4L, 1989,6(1) :103-110.

WANG Kaifa, WU Guoxuan. Palynofacies and its appli-
cation [ J]. Acta Micropalaeontologica Sinica, 1989, 6
(1) :103-110.

[4] TYSON R V. Sedimentary organic matter; organic facies
and palynofacies [ M ].
1995.

[5] BATTEN D J. Palynofacies and palacoenvironmental in-
terpretation [ C ]//JANSONIUS J, MCGREGOR D C.

Dallas: AASP

London: Chapman and Hall,

Palynology, principles and application.
Foundation, 1996,3.1011-1064.
[6] BATTEN D J. Identification of amorphous sedimentary or-

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ganic matter by transmitted light microscopy[J]. Geolog-
ical Society, London, Special Publications, 1983, 12
(1) :275-287.

SUMMERHAYES C P. Organic-rich Cretaceous sediments
from the North Atlantic[ J]. Geological Society, London,
Special Publications, 1987,26(1) :301-316.

TYSON R V. The genesis and palynofacies characteristics
of marine petroleum source rocks[ J]. Geological Society,
London, Special Publications, 1987,26(1) :47-67.
BATTEN D J. Use of palynologic assemblage-types in
Wealden correlation[ J]. Palaeontology, 1973,16 (1) :
1-40.

BATTEN D J. Palynofacies, palaeoenvironments and pe-
troleum[ J]. Journal of Micropalaeontology, 1982,1(1) ;
107-114.

FISHER M J. Kerogen distribution and depositional en-
vironments in the Middle Jurassic of Yorkshire UK[ C].
Lucknow : Proceedings of the 4th International Palynolog-
ical Conference (Luck now), 1980,2:574-580.
NICHOLS G, JONES T. Fusain in Carboniferous shal-
low marine sediments, Donegal, Ireland: the sedimen-
tological effects of wildfire [ ]J].
39(3) .487-502.

OBOH F E. Multivariate statistical analyses of palynode-

Sedimentology, 1992,

bris from the middle Miocene of the Niger Delta and
their environmental significance [ J]. Palaios, 1992, 7
(6) :559-573.

OBOH F E. Middle Miocene palaeoenvironments of the
Niger Delta[ J]. Palaeogeography, Palaeoclimatology,
Palaeoecology, 1992,92(1) ;55-84.

SEE R, BOIETE. WA TUR RIS A L
BRI SRR [T]. 5 R4 (A AR
JR), 1998,26(2) :176-179.

WU Guoxuan, ZHU Weilin, HUANG Zhengji. Research
on phytoplankton and organic matter in the Lacustrine
sediments and hydrocarbon source conditions[ J]. Jour-
nal of Tongji University ( Natural Science), 1998, 26
(2):176-179.

traif glahte. B YA AT
HYREFE[ M)/ /3G 5 XUAR TR, 2 4t oty 00 ~= B
GOk, AR IR R, 1993:117-191.

B, T IRV, TEMR B R K25
B A RNE R BREFIAOCHE T ], TORR 4R, 1984,
2(3).18-33.

HUANG Difan, LI Jinchao, ZHANG Dajiang. Kerogen
types and study on effectiveness, limitation and interre-
lation of their identification parameters[ J]. Acta Sedim-

entologica Sinca, 1984 ,2(3) .18-33.



.« 42 .

T E G HKFFIR(ERAFR)

2016 4 A

(18]

[19]

(20]

(21]

[22]

TIPS, R . P E AR = R A i AR A S
BBEMT [ M]. 5. SR H R, 1989
54-114.

TR G B e, AL R = R A
AL AR A SRR WI L A ()], AR
2, 1978,17(3) :233-244.

ZHU Haoran, ZENG Zhaoqi, ZHANG Zhongying. Fos-
sil Pediastrum algae from the Dainan Formation ( Lower
Tertiary ) of northern Jiangsu with note on their sedimen-
tary conditions[ J]. Acta Palaeontologica Sinica, 1978,
17(3) :233-244.

BRI BRACHE, 7R 42, 986 R B B R e 2 06
AR A BRI 1] YRR, 1986,25
(1):17-29.
QIAN Zeshu, CHEN Yongxiang, HE Chengquan.
Palaeocene-eocene non-marine microphytoplankton from
Dongtai Depression, northern Jiangsu[J]. Acta Palae-
ontologica Sinica, 1986,25(1) :17-29.

TEFG, FHAE. LA E S —RE =40
HE BEIRIE SOHAE TR B rh i 2 SCLY ] A it R
5¥F%, 1987,14(6) :31-37.

WAN Chongfang, MAO Shaozhi. The Upper Cretaceous-
Early Tertiary dinoflagellates and acritarchs of Jianghan
Basin, and their significance in reconstruction of deposi-
tional environments[ J]. Petroleum Exploration and De-
velopment, 1987,14(6) :31-37.

SRR PRI TR G R 278 TR v i) i 4 0 B A by
FARFAE S HAE SR T[], AR 2 R (AR
Bl2#RR) ,2011,35(6) :28-35.

[23]

[24]

(25]

[26]

ZHANG Miao, CHEN Qinghua, XU Jinli. Characteris-
tics of palynofacies and its hydrocarbon generation poten-
tialof member 4 of Shahejie formation in Dongying de-
pression[ J |. Journal of China University of Petroleum
(Edition of Natural Sciences) ,2011,35(6) :28-35.
IV, BSR4 S MG R 2T L2
FAIE R FEBEAL[ T ] 3 MROR S 27l (ML BB A AR
2008 ,38(2) :233-239.
SUN Wei, FAN Tailiang, ZHAO Zhigang, et al. Basin
filling features and evolution of sequence stratigraphy of
Paleogene in Wushi Sag[ J]. Journal of Jilin University
(Earth Science Edition) , 2008 ,38(2) :233-239.
Ak SRR, XU AR, b H v 2 % oy 1M e Bl
RIS AT [T]. PERBHA™ T/, 2010,22 (12):99-
101.
ZHU Jitian, GUO Minggang, LIU Zhihui. Exploration
prospect in Wushi sag, Beibuwan Basin[ J]. West-Chi-
na Exploration Engineering, 2010,22(12) :99-101.
ZEfE[E, BATTEN D J. fUBMHT SR KTk [T].
AP, 2005 ,44(1) :138-156.
LI Jianguo, BATTEN D J. Palynofacies: principles and
methods [ ] ].
(1) :138-156.
TYSONR V. Palynofacies analysis [ M ]//JENKINS J

Acta Palaeontologica Sinica, 2005, 44

M. Applied micropalaeontology. Dordrecht: Springer
Science + Business Media BV Springer Netherlands,
1993 .153-191.

(B4 hak)



