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Abstract

A detailed high-resolution biostratigraphy was set up for the Paleogene strata in the Taibei
Depression in the continental shelf of the East China Sea based on Calcareous nannofossils,
Foraminifera, Ostracoda, Dinoflagellate and Sporo-pollen faunal analyses. This can be used for
future stratigraphic subdivision and correlation in this region. In addition, syntheses of lithologi-
cal, sedimentological, well logs and geochemical data were performed each well for the sequence
stratigraphic subdivision with a reliable chrono-stratigraphy in the depression. Seismic data of this
region was also referred to reconstruct the formation and evolution of the depression, and climatic
and sedimentary environments. All these will be benefit for future geological survey and petroleum
exploration in this region.

The Taibei Depression lay over a base which consists of Proterozoic metarmorphic rocks, Pa-
leozoic — Mesozoic igneous and partial sedimentary rocks. The depressionwas a Cenozoic volcanic
backarc basin, developing under the control of a growth fault. During the end of! Late Creta-
ceous and the beginning of Early Paleocene, the mountain, riverine and lacustrine sediment accu-
mulated as “Yueguifeng Formation” for the Taibei Depression along the subsidence of the block.
In these sediments, abundant continental Sporo-pollen and lots of freshwater Dinoflagellate were
found.

Microfossils, such as Calcareous nannofossils, Foraminifera and Ostracoda fauna, recorded
detailed the Paleogene biostratigraphy of the Taibei Depression from the Late Paleocene to Middle
Eocene:

With the enlargement of the block subsidence, the global sea level rising and the global
warming during the Late Paleocene, the first Cenozoic transgression happened in the Taibei De-
pression. The depression became a semi-closed gulf, which called the “Paleo — East China Sea
Gulf”. Lingfeng Formation and Mingyuefeng Formation, which deposited during this period, had
abundant Calcareous nannofossils and Foraminifera, and some Ostracoda and dinoflagellate. Three
Calcareous nannofossils zone were recognized form bottom to top as: a) Fasciculithus tympani-
formis — Prinsius bisulcus combined zone, corresponding to Zone NP5 — NP7; b) Heliolithus
riedelii zone, correlated to Zone NP8; c¢) Discoaster multiradiatus, corresponding to Zone
NP9. Foramifera fauna were setup as Globigerina triloculinoides — G. wvelascoensis — Acarinina
mckannai (planktonic) and Silicosigmoilina californica (benthic). Ostracoda fauna was made
up of Cytherella foveolata — Paijenborchella ( Eopaijenborchella ) donghaiensis — Krithe
laibeiensis . Continuous distribution of these fossils revealed that these strata belonged to late Pale-
ocene.

The abrupt enlargement of sediment basin under one of the global warmest periods, high-
range sea-level rise resulted in the second transgression in this area during the Early — Middle

Eocene. The intensive transgression led the “Paleo — East China Sea Gulf” to be an open gulf,



where all kinds of microfossils bloomed during this period, especially the planktons. In this envi-
ronment of normal gulf, Discoasters played a important role within the Calcareous nannofossils,
while the species and abundance of Planktonic Foraminifera reached their acme in Oujiang Forma-
tion and Wenzhou Formation, including “Pinghu Formation” such as wells WZ6 — 1 ~ 1and JH36
-3-1.

Two Calcareous nannofossils zones were set up for the upper Oujiang Formation: Tri-
brachiatus orthostylus zone and Discoaster lodoensi zone, corresponding to Zone NP12 and Zone
NP13, relatively; while Wenzhou Formation consisted of two nannofossils zones as Rhab-
dosphaera inflate zone in the lower part, corresponding to NP14 or CP12 for the low latitude and
Chiasmolithus solitus, a local zone, for the upper part. The planktonic foraminifera in Oujiang
Formation was named as Globigerina inaequispira — Morozaovella aequa — Pseudohastigerina
wilcoxensis fauna, correlated to Zone P6 — Zone P8 while Wenzhou Formation had a Globigerina
eocaena — Acarinina pentacamerata — Turborotalia griffinae fauna, corresponding to Zone P9
— Zone P11. A Benthic Foraminiferal fauna was recognized as Lenticulina arcuato-striata car-
oliniana /knifhti — Saracenaria ellisori /saundersi — Percultazonaria asperuliformis assemblage
in Oujiang Formation and Wenzhou Formation. Two Ostracoda fauna called Bairdoppliata sub-
hatkangensis — Cytherella subassamensis — Paracypris donghaiensis assemblage ( the Early
Eocene) and Loxoconcha oujiangensis — Cytherella assamensis — Trachylebris lobuculus assem-
blage (the Middle Eocene) were disclosed in Oujiang Formation and Wenzhou Formation, rela-
tively.

Paleogene Sporo-pollen in the Taibei Depression characterized by abundant fossils appeared in
the riverine, lacustrine or nearshore sediments while rare elements for the normal shallow marine
environments. In detail, abundant Sporo-pollen, called Myricaceoipollenites — Engelnardtioidites
— Tiliaepollenites — Momipites leffingwellii fauna, dominated the Early Paleocene, late Late
Paleocene and early Early Focene; few sporo-pollen was found during the late Early Eocene and
early Middle Eocene; Abrupt increase of Sporo-pollen happened during the late Middle Eocene
with a Crassoretitriletes — Ephedripites — Cupuliferoipollenites — Corylopsis assemblage.

As one part of the Himalaya movement cycle, the strong Yuquan Movement occurred in the
continental shelf of the East China Sea. The tectonic uplift in this region, together with the sea
water regression since the late Eocene or Oligocene, caused the long-term erosion ( ~ 18 Ma) of
the Tabei Depression. Therefore, the Miocene sediment lay just above those of the Middle Eocene
or even of the Paleocene. Most of the Late Eocene and Oligocene, even part of the Paleocene in
some area, were lost.

Based on the down-core variations of well logs, in addition to the lithological, micropaleonto-
logical analyses, 7 second-order cycle sequences (SS1, SS2, SS3, S4, SS5, SS6, SS7) were
recognized at wells LS36 —1 -1, WZ26 —1 -1 and WZ13 - 1 — 1, which corresponding to
Yueguifeng Formation, the lower and upper parts of Lingfeng Formation, Mingyuefeng Forma-
tion, Oujiang Formation, the lower and upper parts of Wenzhou Formation, with the seismic
boundaries of Ts®, Ts®, Ta*, T,2, T,%, T3*, T32and T,?, respectively.

Seismic sections and data revealed 5 boundaries of second-order supersequence and 3 bound-



aries of second-order sequence, which reflected a fundamental environmental changes, such as the
important tectonic movements or sea-level changes. Five boundaries of the second-order superse-
quence lay in the seismic boundaries of T, Ts®, T,*, T3* and T,°, are corresponding to the base
(68 Ma) of Yueguifeng Formation at the Early Paleocene, the base (60Ma) of Lingfeng Forma-
tion at the Late Paleccene, the base (54.2Ma) of Oujiang Formation at the Early Eocene, the
base (49.5Ma) of Wenzhou Formation at the Middle Eocene and the top (25.2Ma) of Wenzhou
Formation at the Middle Eocene. Three boundaries of second-order sequence are the seismic
boundaries of T4, T4° and T3?, corresponding to the base (58.5Ma) of upper Lingfeng Forma-
tion, the base (55Ma) of Mingyuefeng Formation and the base (42.5Ma) of upper Wenzhou For-
mation.

In general, lots of marine sediments accumulated in the Paleogene Taibei Depression. From
the Late Paleocene to Middle Eocene, the bloomed planktons with a high-sedimentation rate and
thick sediments under a normal gulf were benefit for the organic preservation as a source material
for the hydrocarbon in the depression. Alternative distribution of sandy and muddy rocks provided
a excellent combination of the origin, reservoir and cap of hydrocarbon, which suggests a tremen-

dous hydrocarbon resources in the Taibei Depression.
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MEEH; AW NAEEA, HREN R (ERE, 2003), REXHIH,
AR A TTERA, sl REFH AR LRSS, BEE G HZE RO
LK,

AITEAERES RN 2R MM, BREREA T M 7L MG N E S Ol R 0.
£ TB13-1-~1HB/E, & 900 2K, MEPREAMEAE; BETTRFERERILARL
B M SR TR IR R . A A0 4H A 43 A PR T FE 3% Tl S P A AR VT A e K IR, BeK
JEBE 500 &K, AEdida, BREF=RBAE, £ W24 -1 - 1 HEBFRKEHEIREM
BRI EFRE Pediastrum , BFHIABITFR,

MA TTEH A M TTREHIE . Bk R MIEE ST, wBRHE T° A RE
GBS EAXEINEHRE—F, © “REEKRBDEHATPKMEH (Campanian) —5
B EARH (Maastrichtian)”  (FKIEMI4E, 1981), MEZIMMFEIEE), FRERERIEFH,
HEEEEZIHRE, BAEHE, #AZSIRRERERBNE, HTTFRIES. Rk
ERS, “dHELBiE, K PERREANIE RS, RELTSBISIHRRE” (A%
RE%, 1990), 7ERHRNAKERT, HMBRERERKARET TETEERRBRNENE,
— 24 4 2 S g (R AT MU BT R AT RGBT AE . ART, XEEPTARR BT, T AAEE, BT
LL, AITEEMA A K& E P TFERERFEH PR,
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Bl Fiitt ErhiaETi, ALK TEM BB, AT HHEESFE (59—26Ma)
FERRERIIER, FHmgdtr e (BEE, 1995), FEMRZRAHM R PEZIEhK
JIWHER, KR, Wi TR, EE—RFACLAR . JERmBARSKG, XPBRAMNE
b, SEF¥EERZARTSGAEH (T, 1993). HAEEEELAH . SHAMME
hEE, HE, YHREENBWERM ERZREXK, BIBWKME LS36 -1 -1 HA
WZ13 -1 -1 HESRER0T, Bt R R AR TTE, s 3t e A 5k
MU, X, WKARAERA, BYMEZEETHESRE, —XATHEHEAGT.
G F—XARIEH, HEIXEIYEERES. BESHEMaGHEHS RN
¥, BTt SIASEMERABY K, BEERRILTMEE, Bl HiRERE
MR R A X Y & AT — KBS, B T, AMRENRILES, XA RBHML
A NP10 #1 NP11 i MEAH, ULBABRILES) LR EL, HEHRF, BAKEE, KX
HEKE, #HZEM, ERHABESHE FEMTARESEAB SR AEARSEM (T,°
HXIBAESH), RHEFHHPHERRFH “HREE” B2 ERIREKERHEW,
ST RKIBERTE, MZHFitSRAKEHK IR, BFm LA, BRUERED K, ¥
SRR AT MR P AT R, AN TSRS ML A NP13 #/ NP14 # TR, %
KILERR TENSISK, “HREE” ABTEREWMOENR. FHit, E&EHMEL
B4 FERARMNA, & “HRESE” LEET.

3. BLAh AT E AT R4S A RIAR R
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Bt W KRG 24 T E SHifE L RE RIS ZIKWEEs), RS2 HE i
MBERENE ., PHHZER LHiEISBRET T URHESER FIOEHENME . X R ™
RER, BERRE, B LRERETEMENSR; A THPHAETHOSEEBLA
Sphenolithus heteromorphus KIRE T LI G MEBH Reticulofenestra pseudoumbilica RILH
FEHMGEAT B, WwEELS A TRETIEN S, Rd, BEBERSH T,
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20 théE S0 FREHREFRT “EHEYE” HE, Wi “BF TREREBHHEAEN
FHR, HEdXKiAE, MREBRBIRYHRE, 46, DELARIERBERET —ET
i, NFE—EWRREHEEE THHEM, 70 E£RITHE, REHSERKHEX RKEH
TTERHAE MR AE, EECEREREE. RKIL=MAMMrpEEHE (BEMEF, 1987).
HikRey, MEXRGHELHMSEIREL THE, 1974 £ 9 AMEREEHRIAER
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