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Abstract: The study of plant succession and climate change in Cretaceous is of great significance for the understanding of formation
and evolution of the present ecological environment. The study on the palynology from the Yixian Formation can provide

palynology data and lay the basis on Early Cretaceous stratigraphic classification and correlation in the northeastern area of Kailu
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in the Qianjiadian depression, Kailu Basin, the Cyathidites—Pinuspollenites—Protoconiferus assemblage was established. According
elevation mountain around the lake,

basin. Based on the analysis of sporo—pollen fossils of 47 species from 39 genera recognized from the bottom of well QIV—65—136

to the age range of typical species, content change on key species and horizontal contrast, this assemblage should be dated as the
accompanied by Podocarpaceae,

1925
carly Early Creataceous, the horizon is equivalent to the Yixian Formation. The palynoflora shows the Coniferales plants on the high

Taxodiaceae,

Cycadaceae,
Vegetation is occupied by coniferous, representing a humid temperate to subtropical zone.

Cheirolepidiaceae plants, the fern such as Osmundaceae, Cyatheaceae, Schizaeaceae plants growing under the trees near the lake.
Basin; Qianjiadian Depression; Liaoning
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Araucariaceae and
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Table 1 Statistics of the Lower Cretaceous spores and
pollen from well QIV—-65-136 in Qianjiadian depression

A Bk R/ m
HIHR 389.4 397.6 4022 4115
BRI T 8.27 3228 4289 1636
Sphagnumsporites sp. 0.75 0 0.71 0
Deltoidospora sp. 2.26 0 142 242
Cyathidites sp. 0 696 17.06 1091
C. minor 0 0 4.50 0
Acanthotriletes sp. 0 1.27 047 0
Granulatisporites sp. 0.75 0 1.18 1.21
Lophotriletes sp. 0 0 0.47 0
Converrucosisporites sp. 0 0 0.47 0
Punctatisporites sp. 0 0 0.24 0
Cyclogranisporites sp. 0 1.90  0.71 1.21
Apiculatisporis sp. 0.75 1.27  0.71 0
Verrucosisporites sp. 0 0 0.95 0
Osmundacidites sp. 3.01 0 6.87  0.61
O. parvus 0 0 2.84 0
Retusotriletes sp. 0 0 0.24 0
Lycopodiumsporites sp. 0 0.63 2.61 0
Foraminisporis sp. 0 2.53 1.18 0
Schizaeoisporites sp. 0 11.39 0 0
S. brevis 0 0.63 0 0
Laevigatosporites sp. 0.75 5.70  0.24 0
SR CyEiy) 91.73 67.72 57.11 83.64
Pinuspollenites sp. 28.57 7.59 23.46 60
Cedripites sp. 0 3.16 024 242
Alisporites sp. 0 4.43 0 0
Abiespollenites sp. 0 0 0 0.61
Piceaepollenites sp. 3.01 0 237 545
Piceites sp. 3.01 506 095 0
Pseudopicea sp. 3.76 0 4.03 0
Keteleeriaepollenites sp. 0 0 0.95 1.21
Podocarpidites sp. 3.01 3.16 2.6l 1.21
Protopinus sp. 2.26 0.63 6.16 1.21
Protopodocarpus sp. 0 0 0.24 0
Protoconiferus sp. 26.32 0 948 242
Psophosphaera sp. 0 11.39 0 0
Concentrisporites sp. 0.75 0 0.24 0
Chasmatosporites sp. 1.50 3.80 0.71 0
Cycadopites sp. 9.77 886 498  0.61
C. minor 0 0 0 1.82
C. granulantus 0 0.63 0 0
Classopollis 0 0 0 3.03
C. annulatus 1.50 1.27 047 1.82
C. triangulus 0 0.63 0 0
C. parvus 0.75 0 0 0
Exesipollenties sp. 0 1.90 0 0
Steevesipollenites sp. 0 0.63 0 0
Taxodiaceaepollenites hiatus  1.50  14.56 0 1.82
Araucariacites sp. 0 0 0.24 0
Disacciatrileti 6.02 0 0 0

545% ) , Abiespollenites (0~0.61% )
Keteleeriaepollenites (0~1.21% ) , Podocarpidites (1.21%~
3.16% ) Fll Disacciatrileti(0~6.02% ) ; LR S 54
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(0~0.24% ) 5 JC < 2& 19 A A0 S A6 K AR 2>,
Taxodiaceaepollenites hiatus 5§ 0~14.56% , F 4
4.47% , Psophosphaera t5i 0~11.39% , ¥4 2.85% ; It
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Bk S L N 8.27%~42.89% , F-
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minor; HoR WV B R FH) Schizaeoisporites , ¥ >
0~12.02%,*F-42 3.00%, FIT WARN EE N S. brevis; 5 3L
B Osmundacidites & 85 0~9.71% , *F- 14 3.33%,
W, O. parvus; 1A, & 4 /> & Sphagnumsporites,
Deltoidospora, Granulatisporites, Acanthotriletes,
Lophotriletes , Converrucosisporites , Punctatisporites ,
Cyclogranisporites , Apiculatisporis, Verrucosisporites,
Retusotriletes, Laevigatosporites , Lycopodiumsporites
1 Foraminisporis % , TE 4 & W iE 2 BLH & &
NCE

TEAEH G PR WA R AE R
4.2 R

b ® L ok b A w] FR R Cyathidites—
Pinuspollenites— Protoconiferus f155.  Protoconiferus ¥
N 0~26.32% , Cyathidites 5 & 5 6.96%~21.56% ,
Pinuspollenites 7% 8K 7.59%~60.0% , E A J4H M 24 Rij2H
G T HERIEERR Y 2 T
i, Hrh B RMHEER IR , & — Rl
it 50% , MR THEB MM KL AL, LHZ
Classopollis 1R 7V, fiz & &% i 4 4.85% ; /8 ¥ 1
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Fig.3 Representative spores and pollen from well QIV—65—136 in Qianjiadian depression
1—4-Deltoidospora sp.; S~T—-Osmundacidites sp.; 8,9—Schizaeoisporites sp.; 10,11—Foraminisporis sp.; 12,13—Cyathidites sp.; 14—Retusotriletes sp.;

15—Lycopodiumsporites sp.; 16—Pseudopicea sp.; 17—Pinuspollenites sp.; 18—Keteleeriaepollenites sp.; 19—Protopinus sp.; 20, 21—Podocarpidites
sp.; 22—Cycadopites sp.; 23—Classopollis sp.; 24—Concentrisporites sp.; 25—Chasmatosporites sp. ; 26— Protoconiferus sp.
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5 AR

A I8 1T IR B R AR A K B R A
M A ) A A Y e R PR R R R R &=, L
WA SEA G R NEVIN LR, LTHRA
A RO LR BB b S R 220
E AT I TR AT ST BESCAS RN IE A (1999) Ay
TLPY SCE A PRI TR = s T BRELfnskar
7R (2004) A Ry 3T VG A6 EE SCE A1 g TR 19 1 #Ry
— I Ul Al S PR 5 B SCAR (2010) AL 7 LR
SR LB AR BRI . & AR Z 8 M
B QIV—65—136 F- . - by e LARR T
T A 1 288 5 AR B, 3 2 A4 BR AR B (15.19% ~
69.7% ) FEIAFAAZE (4.85%~38.85% ) A1, i A B
PABE CEEEAZEL B AR RSB I8 R A
2.42%~9.77% ; BRISAHYIIR 2, FE 40 A RO L
(0~21.56% ) , % H BL (0~9.72% ) . ¥5 5 Bk B (0~
12.03% ) FHEHIRE ; R WA A

ALY A G S AR A A SR R IR
W RAER I SR TR W HEAR, A Tk ek
s, b =28 A8 2504 TR Ll Ml s
FARAZE Ry st i AR, T A T BRI AR 1R 1 1Y
WEE s BN EL A S T RS, R E A 7E
T HRERO HRH — AT 1l X 5 22 A2 B2 7 By i T
BRAMIARLHER, KT & R B
(Vakhrameev, 1991 ; FARHES , 1995; VT.{E B F1 T 7k
i, 2002 XERERL, 2007) 5 954k @ 3227 T G AN
P HLIX . RO RIS JE I BR , 228 F 3 i
T IR A RIS e ARV AR MR 5 Y R R AR 32
B TR ER AR IE M X, A= KA TR 0 £
B b AR AR TR AR AR TR B
B (O E B2 B s R 5 o R A A
SR, 1976) . EHF R, DA RIE,
a0 T B s 7 1 G S RE ST (Y Nl ARG VA1
FARE A Ll 2 (b [ B2 B b s M i 5 BT by AL T
TR EAKIH, 1976)

YA Sy, AT LA F o 2 A e O
SRy« FE W A B L R R E SRR KT R
FEERVE /NN A S U PR TS N E Y A SN Y 7
FFHEFEY AT R XA KGR R SR
WRLR R EBRISAE Y o ol A A T 1 B R —

AR A
6 4t i

(1) 38 3 XoF 8 P A T b i) 43 B, 76 ) i v 2
A T LB Cyathidites— Pinuspollenites— Protoconi—
ferus ARLHET .

(2) AR TR 73 AR A E A 5 i L
(8732 A S LKy A5 R T 0k b, B LR AR U
LA R

(3) SCE- 21 AE Bl 2 Y s e 192 Tk ol — I iy <
¢ , F8 7 TR F I Y 1) A PR
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