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Fig. 1 Distribution of the Yingcheng Formation on
the Southeastern margin and in the Xujiaweizi faulted

depression in the Songliao Basin
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Fig. 2 The biostratgraphy division of the faulted
-depression period of the Songliao Basin
@ Ruffordia—Onychiopsis ¥ ¥ # H M H & #; O
Ruffordia—0Onychiopsis ¥ ¥ B W 1 4 & ;3 @ Cypridea
unicostata—Limnocypridea abscondida & H (1 H) 5 @ K
WA ) B Eosestheria 24 4 (M B4 ) s © Ferganoconcha—
Sibireconcha H1& 4 (W 5625) 3 © Lycoptera W& (825); D
Piceites—Piceaepollenites—Cyathidites 4 & 1 (1 ¥ ); ®
Classopollis—Piceites—Osmundacidites #H & H (# ¥ ); @
Granulatisporites—Lophotriletes— Cicatricosisporites #H &
(fk3) ;@ Paleoconi ferus—Lygodiumsporites—Cyathidites #
A B« EWAE G A TR S (1990)  E B (1991,
B A 2 (1994a, 1994b, 1999) ; W AY 4E & 2 B International

Commission on Stratigraphy®

@D Early assemblage of Ruf fordia—0Onychiopsis flora; @ Late
assemblage of Ruf fordia—Onychiopsis flora; @ Cypridea
unicostata— Limnocypridea  abscondida  assemblage  zone
(Ostracodes); @ FEosestheria assemblage of Jehol biota; ©
Ferganoconcha—Sibireconcha assemblage of bivalves; ©
Lycoptera assemblage of fishes; @ Piceites— Piceaepollenites—
Cyathidites assemblage of spore — pollen; Classopollis—
Piceites—Osmundacidites assemblage of spore — pollen; ©
Granulatisporites—ILophotriletes—Cicatricosisporites
assemblage of spore — pollen; @  Paleoconiferus—
Lygodiumsporites—Cyathidites assemblage of spore — pollen.
(After Yeet al., 1990; Wang et al. , 1991; Gaoet al. , 1994a,

19946, 1999; the ages are from International Commission on

Stratigraphy®

Triangulicypris ex. gr. Torsuosus F Cypridea
sp. »J& Darwinula—Lycopterocypris 46 ; A
WRIMTEWET EWA T B KA FE A -
Cratostracus sp. , Migransia lishuensis, M. sp. .,
elongate, Z.

M. jilinensis,  Zhestheropsis

dongbeiensis, Orthestheria sp. fll Eosesthera sp.
(75 2R 45 1990 i B 2 . 1994a) 5 B IR AL W52 2K
WG A : Ferganoconcha sp. » F. lingyuanensis, F.

liaoxiensis, F. cf . dagingshanensis, Sibireconcha

golovae s J& Ferganoconcha—Sibireconcha 14 (f
1558 55, 1990 1 & L 48, 1994a) s B Bk A WL A .
Ephemeropsis sp. ,» Coptoclava sp., Pgqgomphus
sp. » Archeogomphus sp., Clypostemma sp. F
Mesoblattina sp. %5, J& Clypostemma 44 (M55
45,1990 ; = Fft 45, 1994a) ,

B S WA A & R AR R R I A 2
TR T W RRAE » H A B S8 R A Ak A AT
S L T BURRAE S (AR SR AL 1990) 1 I i
4 A W Eosesthera 1 XMW 7 2K b A W
Ferganoconcha sp. J& 0 A 1) Ff vp 1) 52 22 43 (5K
K ,2001) , 2 AL A RRAE ST T
2.2 EHAENHLERENK

BWAEYAAIR TS, FEABER L A
P VIR LAY FRA AR (A5 2R 55 19905 F URLSE,
1991 ; B F 45 1994a,1994b) ,

HoA MY LUk 4% B R B 3 1 Balmula
granorugosa N £, I J& Balmula sp. FIE A ¥
1T N ST S A (]
Scenedesmuns sp., Pediastrum
Zhongyuandium sp. ., BREMY FTEZHET KB,
AR IR e o )R i RS DK R i G v o e R e A L
A :Coniopteris burejensis , Coniopteris onychioides
1 Coniopteris saportana; It W B8 & 16 4 W A .

Arctopteris rarinervis, Arctopteris

Pseudoceratium  sp. ,

boryanum  Fl

rarineruis ,
Ruf fordia goepperti , Asplenium dicksoniunum Fi
Palibiniopteris sp. ; FIFRIE L 4 WA : Acanthopteis
gothani wvassil s K ik 3% J& 16 4 WL A : Cladophlebis
sp. o A YA A LA : Sphenophyllum sp. ; I
BRAEY) WAT = < JE 7K 8 OB i Jag 0357 8L A oK I
J& . Je /R FJE b -1 Nilssonia nipponensis ,
N. schaumburgensis, N. densinervis; 3] H J& 1k
1A : Pterophyllum sp. ; H LA K W J& 16 41 WA
Neozamites cf. verchojianensis, R IS :
WA JE FFERE PR B A Ginkgo huttoni Fl
Taeniopteris sp.; ¥ $i J& b A4 W A : Baiera
minima . FAFEAE W) A WO, SEURLAE J& 1AL Y A U 5
PRI A J& 4k 4 B Elatocladus manchurica 1 E.
Sp- o

EWHMEY B Ruf fordia—0Onychiopsis 1H
Y BEME A AL L 1% FE W) 1 B[R] 5 B M Berriasian B
B3] Albian F 5], 075 FA I 4 H 12 08 W) 1 3t 2 2 7
5 B8 B IR AR B U0 -2 — T RE 2 B IR A |
BB R (AR IR 5E,1990) L FE R 2 1 AR P A1



148 Moo

it P 2008 4E

I ) & Z 1 5% Acanthopteris b A )22 N WA
Paracraspedites M Tolliatolli %
Valanginian B i) sh W) b G (5= B A 45, 1994a) , i
it Acanthopteris A6 A 2 ) DX I8 HE L I R 8 3 41 B
&Y RER AR T Valanginian 1
2.3 EWAEBHLEREER

EWMA AR AR W A0 BRI
R A )90 T 5 BR T AEL W AR R B P A AR R
FAE Y L1 DL 5 00 B A0 0 1 BB O R AE (i A
SRAE L1990 i B (45 . 1994b) L 5 K A e 41 Vb3 5
A JE Classopollis—Deltoidospora W & (M 15
R, 1990), X R 48 4y i R #R Cyathidites—
Cicatricosisporites—Cycadopites— Pinuspollenites
" h il s #B Appendicisporites—
Piceaepollenites— Tricol popollenites 4 (i T
SE.199D), ASCLEA T EIRIE (1989) . 1 £ B 4
(1991 , W43 45 (1990) , 1o Ji 4L 55 (1994a) 14 BF 5%
BURAHIT
2.3.1

spasskenisis

Cyathidites—Cicatricosisporites

—Cycadopites—Pinuspollenites B &
WA G U TR Y AR S 2, 5 8 SR
66. 7020, Bk 2 M ¥ AL ¥ 4 31.9206. BE U 2K

1.38% ., BEFAHYER b IBUEEAE R R £ Al
37.47 %0 Forh 3 A B AT 4 A BT H OBUHE 6 K £ 45 AR
B BB ERAERS 5 10. 80 %0, 4 A48 22 1 J5 B WL
AR L 17310, A FHAE 10U T
Jiaohepollis verus, Callialasporites dampieri, C.
turbatus VA S & AR 11,99 % 1 95 Bk VAR A 28 il
FERY 2 6. 6220 [ R B RHIERY B2 3. 4200 (1 3 W5 42 BL1E
K45 . BRSHW T b, OB Y =480 TR 2 b
15. 2400 AUFEROBS FL VB R BRFY LA B 43 2K A B
MR H 8 7 Leiotriletes 55, M 4 A0 FH A 7 15
2.66%., F = f
phymatochilus , C. Klukisporites
pseudoreliculatus , Pilosisporites 28, HoAth 5 — &
BRI TR A S BRRE o R (BSOS RER |
A= e Y E e S VAT NN I=N SE R I ¢
Hb 1 2 B 4R AE 73 5 Classopollis 128 AT
BeA k.

2.3.2

Cicatricosisporites

tersus,

Appendicisporites—Piceaepollenites
—Tricolpopollenites HE&

G URR TR )AL N W 2 TR A W 6 1
FRAE, 205 55. 58 % Fil 44. 11 % . 3 B0 w9k A W) 16
W Z A G R EEWRAE. YR, A%

F1RIEMEHARTRANLA R LS REE

Table 1 Characteristic elements of spore-pollen and their age indication in theYingcheng Formation of Songliao Basin
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Fig. 3 Histogram of isotope age distribution in

volcanic rocks of the Yingcheng Formation,

Songliao Basin
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Table 2 Isotope age data of the Yingcheng Formation, Songliao Basin
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Yingcheng Formation and adjacent formations in the
Songliao Basin
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Chronostratigraphy of the Yingcheng Formation in the

Songliao Basin, Cretaceous, NE China
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Abstract ;

The chronostratigraphy of the Lower Cretaceous Yingcheng Formation (K;y) of the

Songliao Basin was disscussed and summarized on the basis of biostratigraphy, isotopic dating,
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lithostratigraphy as well as magnetostratigraphy. The Yingcheng Formation is composed of five members
which from bottom to top are the lowest member dominated by intermediate—basic volcanic rocks,
member-1 of acidic volcanic rocks, member-2 of volcaniclastic sediments, member-3 characterizeed by
interbeded basaltic—acidic volcanic rocks and member-4 consists mostly of conglomerate, respectively.
The sporo-pollen assemblages of the K,y showed a blooming age from Hauterivian to Albian of early
Cretaceous. The isotopic ages dated on the volcanic rocks/tuffs of the K,y showed two peaks in the
histogram ranging from 135 Ma to 120Ma and from 115Ma to 110Ma, respectively. The dating range of the
135~130 Ma is from the lowest member of the formation, the 130~120Ma from member-1, and the last
peak of the 115~ 110Ma from member-3 of the K,y, respectively. The magnetostratigraphy of the
Songliao Basin showed a magnetic inversion above the bottom of Hautervian stage, meanwhile the
paleolatitude migration curve shows the basin's fast moving towards north at the age of 135Ma. All these

evidences suggest that the age of the Yingcheng Formation can be well constrained from Hauterivian to

early Albian with a chronology age ranging from 135Ma to 110Ma.

Key words: Yingcheng Formation;

Songliao Basin

Chronostratigraphy;

Volcanogenic succession; Cretaceous;
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