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HEFREOEHNRER=LHR
5HSXH
Eh A& F KA

GRP PR E A mEERRER, KB

FXEABREERTRAG AR, RIA BB & IR B &
WA, NAREAERAZRAMLEZLEZIRYIER. BOBREERERR
HETERNAL £, 5 BRI B AR B 2 Bk STRRUA I A — B, W SAH R A 2 Bk DUAR
T — "B . BESLEHIBAE R, SHAAMEHARATR, . k-
EREAMEMATBRAATA., ZRIBLA . ILIAMRERRITT H. 4 #
e B, SHARMERKTTR M, HEETURKALEA. DIEARR
e, EMBHRRKEGARMET AR, BRI EMNEE, LA TR
PRI B PORMUBE IR 2 B DR R T il A B, 2% Bl A
FAERSHSAMHERERBRR.

@i BmAZER BEESSER GERARR B REERE

HERD (BEELL—GBEL—REU—ZDR RAEHMEE=4REFEER? i
12 5ME A 2 R E B X A, 3T 2 AR A LA MA IR LA RS A& 287,
A ShHE N R S04 I 2 AT T R e K UUBR , X AP UTBR 38 A T il Ry 2 6
S5RMARREAED.

2 E ARk BOK UURVE B B iR T, M BB =R DR AR A, DABURDK
KEH NN DR E, MEABBETERANEA, REERERS - ABERATLUR
L. WARATER. BABE (Serpulidae). WBBA (stromatolith). MR, AN
s 2 H AT A Rk e R I B A B O, T AR T, ISR R A2 Bk JLR
FIEEMERIE., KSR ARE, UL RKE. BRE, RHREUBREBRAELBRNE

(Polychaeta burrow) 3tA: gt ¥y iR E AL XFp Rk RS LA R ER AL B, A
L. HAEAKE, 2ERNE, BEEA, SLAEHBER (Dinoflagellates). fa 1 M Tk
iR (1), MRHREREEABGE. REXEMIERTRGEE LY J BMMHRELL
EUR M A TG B R, A, WA, BR%. REEEL, HElMEEALER
W EKE.

Ar10924E11 AWcH), 19934E10 8 %EH, RES RH.
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Table 1. Distribution of Late Cretaceous and Early Tertiary brackish
facies fossils in eastern China
7= H# ® = fir £ B ¥ R ok ## 8 K& A
FEELEFLUOE B A EE: Kiokansium, Dinogymniopsis
N Dinogymniopsis, Cleistosphaeridium, Zhong yuandi~
WL EH . . niums
LEEERTA—. 2B WA Musculus, Mytilus, Fulpioides;
fa: Hama, Jilingichthys, Sungarichthys, Selachii
L E=%: 1) FHESHEOER HIL S, Nonions 4. Sinocypris parafuningensis
rEELEEREATHER HF W, Nonions Nonionella
HEAH
FHTFHEBILATER BBl Serpulidacy BBJEAR: stromatolith
JGUFEE: Campenia, Palacostomocystis, Sanshuia, Apiculadi-
aESEASILATR niums
SRR Porusphacras WP Bohkaidina
=XaH JEﬂ'ITER?—*}: Serpulidac; #BREA: stromatolithy WFHEFK: Car-
dlum;
TaFsamlE B K Sinometacypris, Bisulocypriss
B R %: Amaurellina, Turritellay 7 F.H: miliolids, nonio-
nids
HHEEFMNA=B #AHE A Serpulidae
'H%?%E'?éﬂ:& BArHF: Serpulidacy $ERMEKILA: Rhabdolithus, Coccoli-
thuss )
FALHE HWBEFR: stromatolithy MFEK.: Sinocypris funivgensis
EAHFL: Serpulidae; BBEA: stromatolith; HFF R Disco-
rbisy
TraFERTANER {ERBIIL R Coccolithus, Rhabdolithus, Sphenolithus;
N FF: Neomonoceratina, Sinocypris funingensis
HER HHEETRIHENIERE NP Neomonoceratina, Sinocypris funingensis
nESEL EHERAHE B B Neomonoceratina, Sinocypris funingensis
. HHRETHRFETITA | BARMD: Serpulidac, HIM: Nonion;
TEEH Pk 4E%E: Ortonella, Cayeuxia, Bevocastria, Hedstroemia
LR ERHEETHFLEMITE | AILHR: Ouinqueloculina
B HhFA
BRI GE I HF K. Discorbis, Reophax? Ammomnta
Bt Scerpulidac; i3, Dinoflagellates; HEi: Defla-
ndreay
By P ULREIX LiaH RSB ERBILAL A Sphenolithusy 4N Hs: Chinocytheres

BFLHB: Ammonia, Nonion, Discorbis, Triloculina
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%
P E B fir F E ¥ R kK B HE 4t A
W B 2%: Bokaispiray 3. Bokaidina; HEF,HR: Foraminiferas
bbb FCIgeaL i MR Chinocytheres EHBIIA: Coccolithus, Sphenoli-
ST MK ds

mﬁf}mﬁéﬁz& Bigs: Bokaidina; f}H3K: Chinocythere
HTaH L ETRA . Prozocythere, Bythocythere, Caspiclla
R LI ina MK Chinocythere
B B O TN L 5 | s Chinocyihere, it Pyrrophyta

1 BEEHER

MAZEHERFEREERERIL, WAARLMELE DALMY, i, FEEHFREINE
HOMEELEMBAZERES (B1), #”‘H‘J‘ﬁﬁkﬁt—fﬁﬁﬁgﬂ

B (424 F Cenomanian #)

ERNLZEFUNA—BREAQRS. MTlaH, BHRGEER. Kiokansium declinatum (k
KOWEE), K. regulatum BEFOMETHE), Dinogymniopsis granulata CRIREIRE),
D. spinulosa CARIHIIARIE), D. tuberculata (ABIIAFRE) S5 RLLE, X4 HHER
HEoREN, RBEEMTREKBGHHETS, '

HE (B4 F Turonian #F|H Senonian #)

(1) ERLEZMBITH—. “BREGRSE.HMIUE S, BEmitE OREE .
Cleistos phacridium nenjiangensis (BILEHEE), Dinogymniopsis minor UNEIHIE ),
Zhongyuandinium intemedinm CGLIEPRFEE), Hystrichodinium %; WHMEEI ML £ P RE
FEBHONFER: Musculus manchuricus GHMNE L), Mytilus sp. (G E W REf),
Fulpioides oriemtalis (FRGEMIL) % KIRSZDREFEMTERGEL. Hama macro-
stoma (EEOWRE), Jilingichhys rapax (REEWM), Sungarichthys longicephalus (&
skirfEf), Selachii indet, (Ef1) Fih. 55 N IATD AR iR HBLERE R 3 M Huchil
WEEAEHBHGERLES, SKANES. AREHRAMRILHAERPTREHCenomanian
BB, BaFaleksRRAEERBE ., Bk, RREEDCAATGLAHHBE
ARERE—FAERE —~ZBHER, B2 T 8RB EEDHIE THRBIRY, REHRE
R R, Bl ORE LR WK MARAE, #HBTLA TR, RS
H&ikiniE. mmitECRB L RAGESAARZERAKGETHARANORAS, taorREE
HF LA ABE,

(2) FEELMERAATHBRD T, 2HKERO PR, ERGFOARREEDZAFILA,
FAFEPRBBBE 100 L8, XNMELRBBERANE, FEA Nonion 1 Nonionella W,
RS RERMEILR, M, 2/0F0.2mm, SREJEBHEMBHRBELAILE, RE
BRARIE A &t T R R A B L B LR 218 £, INARIE &R ST i gk 1o i PR35

0 %BR. hERSREEEISEOSHE. 198 GLER.



232 w B’ ® 40%

— REEHRE

Ltate Cretaceous
Shallow Sea
BEB=H 1R
( i l ! l early Tertiary
“ Shallow Sea

iR

transgression
Lake

250 500 km
125 10

B 1 PEEARESEHERE =8R8 IIRSAE
Fig. 1 Distribution map of brackish water sediments durinz Late Cretaceous—Early Tertiary in
eastern China

OMIAW: KIFLUOA—BRKIHITH— "B O¥EBNRRX: EMAHEA. BpHHFANREA=E: OXd
-EERERH. ERNEAZBRETH B EIRTAMNE; OW)i&H#. KIEOA—B:; OUNA&H.EI—ELIRILA.
E3—Es#IL4A. ESFNEMA:; O@FFaM: Ej—ERESA: ONEWEH: ERKEHE_B; OFEaH. KIEEH
EMEB. ENRIATE @=Kk&M: EABUATE, ENSLCATE; OF G, BiBnd; OTaM: EF 5
M QARG EENEE LS
@ Songliao basin: K} The 1 st member of Qingshankou Formation, K} The 1st and the 2nd members
of Nenjiang Formation; @ Bohai Gulf subsidence areca; E} Chunhuazhen Formation, Ei Shahejie Formation
and the 3 rd member of Dongying Formation; @Subei—Southern Yecllow Sca basin: E; The 2nd member
of Taizhou Formation and the 2nd member of Funing Formation, E} The 4th member of Funing Formatino;
@ Sichuan basin: K The 2nd member of Guankou Formation; & Jianghan basin; E2—E! Yuanjiang
Formation, E{—E3; Qianjiang Formation, E; Jinghczhen Formation; ® Xuannan basin: E{—E} Shuangtasi
Formation; ) Hangjiahu basin: E; The 2nd member of Changhe Group; Nanxiong basin; K3 Zhutian
member of Nanxiong Formation, E} lower member of Nongshan Formation; @ Sanshui basin; E; The 2nd
member of Dalangshan Formation, E} The 2nd member of Buxin Formations; @ Baise basin; EZ Nadu
Formation; () Nanning basin; E} Nadu Formatin; @ Maichen depression: E; Upper part of weizhou
Group
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Besh, MINAMBEDH LRAERKE. BEF, PEFILE Nonion sichuanensis 5F &
B Jv ¥ 2. Cypridea tera, C. Longa, Talicypridea sp., Sinocypris parafuningensis,
Candona sinensis, Limnocythere antegrossa 3%, FB LN b ¥ it iR,

2 BRE=42ER

RERTLE=L2EBEIRK . BBRBHRIL-FEEE M. B4R # /% T it B
MALMERE B ARBENER (B 1), L RERELRDRERLRAT I Mt
BARE. WEILBIYRFERBEAUT 4 4: (DBHRIAE, RHES, 2REN, SR
BRERR (2)5dk/NnE, WEA (3OMANERK, BEANMES; (40 RAERLEHA,
WARA— RS R A, AR eI A A, RXEMLE . BEBR LA,
FE R TG WIAR A Wy B I ST R RT 40 S 3R « o 37t — 2 7 0 5 2 bR 0 — W

2.1 ENH—BEHEY

2.1.1 Hi-ERERM

FEHAL-FE RN, HIRE. RAYRE Y ZFRER, RINE B I R
THIZBRIIRE, EHA—FR__BELELZERLE (EAHRED . R2BA—FEE10—200m K
GBWH. KEGRAMMRAEYKE, 262, BEAXTEEMBEZ—. BZBERNEST
MZRME TR iR, RELAE BF. BEEA RIEBHESMEY Coccolithus (JA) , Rhabdo-
lithus (B RYRIERER/K A RE, HEEFRHANTER, BB HHo. BRE %, Xx—H
BT, AT, h—ERABRRA. KEMBTRE, BRLESE, MTHEP.LEIR
FEEHE, EEEEME., BRFHELE GINTRUBRIRMED EEAEY X, AULEXH
. BEBAARUER, mAHHBIT Neomonoceratina porrecta, N. bulate g &, 3
RANHF ILH Discorbis sp. (R MAKERN) R REHBMILA B . B MS phenolithus (B
) HSinocypris funingensis ENfEmtdk, BNBRESe "BMAL, ARXFEEHE, HAS
JEimiEEm, AHEs#H . SEN, RAEE ABbZER. EWERFATHLE
ERWHF RN (Neomonoceratina porrecta, N. bullata) 5 Sinocypris funingensis ST
Sdeds, WALPUMNBRIMBETE, KA. REAREPLEERUNEDE, RUNHLRZS
THR, RET—EESFEIREF T4 HAL R AR,
2.1.2 FIRARK

ERILVIRRE, TREZAZBEFERBUA TR, ARRKOKRES. REKS. BRE
SO EE, KB AMGE. EREMRET, ARRLCRATESHHEESRER, BT
Mk AMAHA: (1)Palacostomocystis-Campenia A (2 ) Sanshuia-Apiculadinium 4
Ao MBEMBAMAEENBESHBE, BEAUMAREDELSES—2KR, SHERTE
Figk, AREEHMIRE, RUT45E BEEENLETESHFERENSIBENRRIEARERAN
Bivhr 5 o DR P BEX AR, HHAHREEE AR —RG ‘B SEimnEnmERy,
E—RERT LR ARG HANIRE? P REDEEREFE RO EEA R, B
E—HAMRMEEY AR T IR H Pediastrum (FEB) KEIGHAL, HBMBWER PHNE
Palacostomocystis minor UNEBEEE), Campenia irregularia (RHEBLEEE) F Porus phaera
Jovaolata (XEFFB#E)s Parastrocysta (UEE) RILE 14, fi=FH N THiELSEEBE,
RFEEFEHTEH, EHAHWEERRREANSESHFERS BEARE, £ LEENE
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KRBEGEE, REETRASHEN, HHEBEMMEKR, EWHEaE, RERREMRENHE
WA

IR EAZEHR TRESEMLATBRERRERS . 2HREDFPR/AERE JLFRGE
h) RELHAESHEEA. SERNEIE,FFLRAKNE & Sinometacy pris dongyuemi-
aoensis IR BB KRN IH R R, ERIIBPEHEE B 8 LiFEHE R XK Amanrellinat, Tur-
sitella?, ¥§ # WFEH Cardium TR KN 2 Sinometacy pris dongyunemiaoensis, Bisulo-
Cypris guangzhouensis GREWAN I ;AT HILTF I, H— MRk B HAEITR,
WOHTBUKBARSE DE, REMBE. BRERMBIVE, EIUREES, S Heiit, 2
FEEME,

B LS mILATRRGE. REKKRE. BRKE TN SerpulidaeNBEEA,
T ERRESHILETHT BB AL, JRARLBEEILR,
2.1.3 IXZH

EL RSB LS FE—TRFAEILE, FRPCORELERRYE, 5% HEE
Ortonella, HePiiHedstroemia, 85%:% Bevocastria, RIEE Cayeuxia BV BF I B Nonion?
AT ESH-EREAETH TR, J"ASAEBGOHTRILE. BIEEMUORRE, B
AL TR BRI . SRR L A N R B 2 BB BB M LIS R, BR A REHER
kI, BEEEBERETIE, THERESAIRBGERE,

2.2 daitte HRE)H F i

2.2.1 BHEBAREKE

S IR Xt e B e IR T P PR A D bl i MR iR . LB
SraifbBE RWRAEMED ARG, RRGARARKOGART. &8, A MIUEmaRE,
AR GRS, SARMRLENAEYEE. XA ESEUAEN ERE. BRRiER™
BREAILBSRA—EBARNBRRBERGLEDRE, HASENLE, BHERLGEA
BV & Deflandrea (FE3R228) FIAMEER. NMIEAELL Chinoc ythere (ZEFEST) FFIAMH B AHESFIE,
HiLhomEdt. KE. BREANMEBE, LHEHHEAMBEHACHA LBREMERS, &
Ammonia sp., Triloculina sp., Nonion cf. Sorashiense } Discorbis sp. &, Hi¥ige ¥ M54
ZERA-ERARASMMIE, &URENARERRRRAKTIEEMCA R Bokais piva (HEIER)
Seae gk PR BRIL A BE . 7E BRI T LS BRI RIE A -~ BRBAREA=BRNEY K E P,
B R Bohaidina GHIEE) 54N LE, ETTMERESEA LB, £1] B fo 5 R4
b EiEH—. ZBREFLREHEMAABaMEA%E, WL, HiEitEEEiRE LRI
Btok®d, AEHEME, XEEMBRREELSWEHE BFHE) EARE,
2.2.2 EBWBRAREX

ZALMBILRE, HBHF R AT 2B RHAITRN R § LA Profocythere (JFHST),
Bythocythere (RUEXIIT), Caspieclla UNBI) AHRFHEBANERIYE, TE 20T
R PR BN B R P R S T N B L R R i BB 5 Cy prinotus, Disau-
ritocy pris It . ARSI R R PMBES RSGENARK, WREHE 2RKIE.
2.2.3 IEAM

BILSR EBRHFABTHHEBLARCYIRS. TRRDE. MHE. SPRRETHLN
Quingueloculina (HIRR) , A— B RIRMA IL h3hip B Wi LR FEA T E B LA Discorbis,
Reophax?, Ammonia IR EKERAKREILRZYBESCy prinotus, Eucy pris Ft:, H¥ERK
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SEARAXHPDAERSRMITEY, EHBN, SHiEEiiRRE EAFEACsAns Laziy
B, BUIREDIRINE, MR,

3 RUKITR SRR AT

B BRI R WA BRI, BRI O S m g, Sk amARBIIA
sb, HEHARERBROEHR—-—BEE=LEMIAMHEREBBER

KB RAMMIZBE LD HA—BMBILH— ZBRRERME —XKMBEHEDEME.
FMAZBMBTATER. WREHL-HERESHIEBHENEBR. KL = BEZAE
WG EHERE, MEXRBLEA, BESELERK—EG “B&” SHiBEETNEHHEREL,
ETREEYREMBRERR EER, X EMOAFTEM, 4E8d. DEa=R.—
B REAZBRRYEBNREHEZREMER., WIIHARREHRHTRAEME. B4, #
R RBIIEBRNEFEME. BRALTCAM. ETRMHFEEEME. BIbmBATGR.
RAR. RESBNE SRR, BAZLMXHEEEMBER. ZHRUAMTEM, —F
HR R TRIBEREN, EREMHREIRKEDIET, FHETRER & & %, R THEEMH
“WH” AR, RRRFUkALY, FER. KEF, MEMEHER. B-HHEBEEEK
B, TREBREETEZEREL, FRTHSE, EARNVRRIAREHRERKL, HFELEKR
AR, BRMHN AT RERMAEDKE, LEFAFITHAE,

LR, BREABEAZHMEESE5 MM EREBRR, SEELRATLR, H
PAS Bk e i BEhARE, RIERA BRI RGN B, WA R, A
BRREBEARTTR IR R . WTEABIME AR AL BARE SRR REE R RE R EE
i R S ‘
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THE RELATION OF LATE CRETACEOUS AND EARLY
TERTIARY TRANSGRESSIONS TO HYDROCARBONS IN
EASTERN CHINA

Qiu Songyu and Lu Bingli

(Jilin Headquaters of Petroleum Prospecting and Exporation, MOMR, Changchun, Jilin)

Abstract

Did tramsgressions occur during the Late Cretaceous and Early Tertiary in
eastern China? And how were the transgressions related to hydrocarbons? The two
-questions are of interest to many geologists. Through many years of study of fora-
minifers as well as other fossils such as Dinoflagellates, stromatoliths, Polychaeta
burrows, marine ostrocods, bivalves, nannofossils and fishes, the authors hold that in
the Late Cretaceous and Early Tertiary there occurred respectively two phases of
transgression, which resulted in the formation of brackish deposits. They are as
follows in ascending order: 1)the Ist member of the Qingshankou Formation in the
Songliao basin in the Senomanian; 2) the Ist and 2nd members of the Nenjiang
Foimation in the Songliao basin and the Zhutian Member of the Nanxiong Forma-
tion in the Nanxiong basin in the Turonian to early Senonian; 3 )the 2nd member
.of the Taizhou Formation and Funing Formation in the Subei-South Yellow Sea
basin, the 2nd member of the Buxin Formation in the Sanshui basin and the Yuan-
jiang Formation in the Dongting depression of the Jianghan basin in the Paleo-
cene to early Eocene; 4 )the Chunhuazhen, Shahejie and Dongying Formations in
the Bohai Gulf subsidence area, the Nadu Formation of the Baise basin and Nanning
basin in the Beibu Gulf subsidence area and the Qianjiang and Jinghezhen Forma-
tions in the Qianjiang depression of the Jianghan basin in the late Eocene to
‘Oligocene. These specious brackish deposits are favorable for the gemeration and
accumulation of hydrocarbons, and mostly constitute the main source formations of
the Mesozoic-Cerozoic petroleun-bearing basins in eastern China.

Key words: Late Cretaceous transgression, Early Tertiary transgression, bra-
-ckish deposits, hydrocarbon, eastern China
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