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Abstract: The study on the palynology from the Yaojia Formation can provide palynology data and lay the basis on Late Cretaceous
stratigraphic classification and correlation in the northeastern area of Kailu basin. Abundant sporopollen fossils of 88 species from 73
genera were recognized from the interval of 315 to 447 m of well QIV-48-61 in the Qianjiadian depression, Kailu basin in this study.
Three sporopollen assemblages are established, namely the Schizaeoisporites-Cyathidites-Tricol popollenites assemblage, the Schizae-
ois porites-Classopollis-"Taxodiaceae pollenites assemblage and the Schizaeoisporites-Exesipollenties- Tricol popollenites assemblage.
According to the geological range of some important elements and the correlation with relevant assemblages of other areas, the geolog-
ical era of these sporopollen assemblages is assigned to the Late Cretaceouss which is equal to the Late Coniacian-Early Santonian Stage.
Based on ecological characteristics, climate and humidity condition for the vegetation type of the sporopollen from the Qianjiadian area,
3 phases of paleovegetation and paleoclimate are reconstructed as follows. (1) It was humid/semi-humid tropic-subtropic climate during

the interval of 405.9 to 413.2 m. presenting a vegetation landscape of coniferous forest and grass. (2) The vegetation type during the in-
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terval of 389.7 to 405.9 m was characterized by the dominance of coniferous forest, and the climate turned hot and dry, marked by the

increase in the drought-tolerant taxa, corresponding to semi-arid tropic-subtropic climate. (3) Similar to the first phase, the vegetation

type during the interval of 336.0 to 389.7 m was also coniferous forest including grass. which belonged to semi-humid and semi-arid

tropic-subtropic climate.

Key words: palynological assemblage; palacoclimate; Yaojia Formation; Late Cretaceous; Qianjiadian depression; Kailu basin;

paleontology.
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Fig.1

Geology background and location of the bore-hole QIV-48-61 in Qianjiadian depression
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Table 1 Statistics of sporopollen from Late Cretaceous Yaojia Formation in Qianjiadian depression

I (m)

et 4 5 = ; : ; - 2207 2a- - - -
336 349.5 372.8 378.4 384.6 389.7 393.2 405.9 408.5 413.2 430.6
BRISAE Y 0¥ 28.20 42.99 28.90 25.73 31.77 26.55 10.24 67.95 36.43 50.74 85.71
Sphagnumsporites sp. 0.30 0.65 0.25 0.24 0.49
Deltoidospora sp. 0.65 0.13 0.48 0.96 0.27
Cyathidites sp. 3.12 4.91 2.91 2.82 0.63 2.86 3.21 4.40 5.41
C. minor 0.30 2.43 0.25 1.60 1.62
Toroisporis sp. 0.62 0.29 0.24 0.49
Undulatisporites sp. 0.31 0.16
Cibotiumspora sp. 0.16 0.24
Granulatisporites sp. 0.32 0.51 0.24 0.64
Acanthotriletes sp. 0.31
Lophotriletes sp. 0.49 0.38 1.19 0.32 0.81
Converrucosisporites sp. 0.54
Conbaculatisporites sp. 0.41
Punctatisporites sp. 1.29 0.64 1.76
Cyclogranisporites sp. 1.22 0.65 1.14 0.64 2.84
Apiculataspotires sp. 1.56 0.27
Apiculatasporites sp. 0.30 1.14
Apiculatisporis sp. 0.93 0.58 0.97 0.19 1.01 0.24 1.28 0.49 1.62
Concavissimisporites sp. 0.27
Verrucosisporites sp. 0.30 0.97 0.51 0.64 0.27
Neoraistrickia sp. 0.29
Leptolepidites sp. 0.13
Prerisisporites sp. 0.15 0.13 0.24 0.41
Polypodiaceoisporites sp. 0.24
Osmundacidites sp. 1.07 0.49 0.27
O. parvus 0.54
Retusotriletes sp. 0.30 1.25 0.87 1.46 0.56 0.63 2.24 1.96 1.35
Interulobites sp. 0.30 0.63 0.64 0.24 0.81
Zlivisporis sp. 1.52 0.62 0.58 0.38 0.38 0.64 0.73 2.71
Lycopodiumsporites sp. 0.15 0.93 0.32 0.19 0.38 0.24 0.49 1.08
Appendicisporites sp. 0.24
Cicatricosisporites sp. 0.30 0.31 0.49 0.95 31.73 0.24 0.14
C. minutaestriatus 0.29 0.73
Aequitriradites sp. 0.15 1.16 0.16 0.56 0.73 0.14
Densosporites sp. 0.30
Polycingulatisporites sp. 2.49  2.60  3.56 1.69  2.28  0.71 192 2.93  4.06
P. circulus 0.97 0.64 0.54
P. triangularis 0.32
P. triangularis 2.80 1.73 0.65 2.26 1.28 2.20 0.27
Densoisporites sp. 0.62 0.49 0.14
Annulispora sp. 0.48
Foraminisporis sp. 0.76 3.43 1.16 0.32 3.95 0.63 2.88 3.18 3.79
Newvesisporites sp. 0.93 0.95 0.49
N. radiatus 0.46 0.31 2.59 2.63 1.26 2.56 0.73 2.44
Yichangsporites sp. 4.88 0.62 0.58 0.94 1.26 0.95
Wulongspora sp. 0.15
Gabonisporis sp. 0.15 1.22
Schizaeoisporites sp. 15.09 9.97 8.96 1.94 11.28 12.52 0.48 12.82 14.67 13.40 85.71
S. witilis 2.80 2.89 2.07
S. brevis 5.61 0.73
Crybelosporites sp. 0.14
Laevigatosporites sp. 3.43 2.02 0.81 2.26 0.38 0.64 0.27
W R AER) 53.66  55.14  68.21  73.62  67.29  71.43  89.29  28.53  62.35  44.52  14.29
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336 349.5 372.8 378.4 384.6 389.7 393.2 405.9 408.5 413.2 430.6
Abietineaepollenites sp./ Pinuspollenites sp. 1.83 3.43 4.91 7.77 4.80 2.14 8.33 3.91 5.01 14.29
Parcisporites sp. 0.62 0.56
Cedripites sp. 0.93 0.29 0.38 0.32 0.24
Piceaepollenites sp. 0.29 0.32 0.88 0.24 0.64 0.73 0.27
Keteleeriaepollenites sp. 0.64
Podocarpidites sp. 0.30 0.93 0.87 1.29 0.75 0.63 0.71 2.24 0.73 1.08
Piceites sp. 0.58 0.25 1.47
Pseudopicea sp. 0.62 0.19 0.32 0.41
Protoconi ferus sp. 0.30 0.49 0.63 0.96 0.27
Psophosphaera sp. 8.96 3.38 6.85
Chasmatosporites sp. 1.83 6.54 4.91 3.07 1.69 1.77 0.64 2.93 1.22
Cycadopites sp. 3.35 2.80  4.62  7.12  3.38  1.90  0.48 224 318  0.68
Classopollis sp. 23.57
C. annulatus 10.21 5.61 4.05 0.32 4.32 6.95 7.62 0.64 3.91
C. triangulus 0.91 0.62 0.38
C. parvus 6.40 2.27 11.38 0.64 0.68
Exesipollenties sp. 0.15 6.54 18.50 5.99 11.28 10.11 7.38 2.69 3.25
E. tumulus 8.41 18.61 3.54 7.05 5.38
E. pseudotriletes 12.94 2.02 0.96 0.68
Perinopollenites sp. 0.56 0.73
Jugella sp. 0.46 0.31 0.25 0.64 3.79
Brenneripollis sp. 0.13
Steevesipollenites sp. 0.31 0.58 0.24
Monosulcites sp. 0.13 0.27
Ephedripites sp. 0.24
Taxodiaceaepollenites hiatus 13.72 8.72 9.83 16.02 11.28 12.52 23.57 0.96 14.67 13.40
Araucariacites sp. 0.46 0.25 0.32 0.14
Yo ek 2.74 1.25 1.16 0.81 0.56 1.26 0.24 1.92 0.73 3.65
Myrtaceidites sp. 0.32 0.25 0.64 0.81
Cranwellia sp. 0.24 0.68
C. striatus 0.54
Proteacidites sp. 0.16 0.51 0.64 0.81
Symplocospollenites sp. 0.27
Lythraites sp. 0.15
Triporopollenites sp. 1.68 0.31 1.16 0.38 0.38 0.32 0.73 0.41
Tricolporopollenites sp. 0.91 0.32 0.14
Retitricolpites sp. 0.93
Quantonenpollenites sp. 0.19 0.13 0.32
i H R it 2 7 A A B0kt ChD 656 321 346 618 532 791 420 312 409 739 7

Newvesisporitesradiatus %F ; FeAx £y — 86 BB M)
Yol B B M ) = 88N T, W Granulatisporites ,
Cyclogranisporites s Apiculatisporis 5. W 4 #0 Bh
B Cicatricosisporites TE 405.9 m B Ab 4 2 91,
Ik 32.57 Y0 JFBEF R A IR 2 G (DO
THYLURFEPI R 0, 5 10.13% . 28
Abietineaepollenites /Pinuspollenites , Piceaepolle-
nites , Podocarpidites %§; 5. 78 2% ) Chasmato-
sporites sCycadopites VL TG #5 A Psophospha-
era YB B 2B & ; Exesipollenties T H & W % 2L 1Y
B, & e 7.0% . 835 E. twnulus R E. pseudotri-

letes s 12 BF 16 4y B %, J0 H 2 Tuxodiaceaepollenites
hiatus 355 525 11.31 %0 (DO BT RAEW AL Ry h &
5% 5 1 & Tricolpopollenites s Hofhif WA Myrta-
ceidites ,Cranwellia , Proteacidites %,

4 A Il Schizaeoisporites-Classopollis-
Taxodiaceaepollenites (389.7~405.9 m) , %y 2H
BRI« (1D LUBR TR0 464 55 1 v T R S A ) 1
TORHE T 5 67.93%0~86.29%0, V-4 77.11% 5
JE# 13.400~40.6106 . 3F-34 22.0 %0 ; T Y AEH)
AR, AL A 0.88%0. (2) BR G T i
B Schizaeoisporites , & B2 7.53% , Hik
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Fig.2 Late Cretaceous representative sporopollen from Yaojia Formation in Qianjiadian depression
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YK Z V34 372800 s B FHE W e b A G 1)
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S. brevis; i W il F W Polycingulatisporites
A
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pollenties &I F , F4 18.79% s LIk & Taxodi-
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(OB TR AL L =00 2488 S 32, 3% B de e 1Y 2
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0 R R 3 i
HE P Classopllis TERE 20 kT, H1E
L 5 4 B B H A4 F Wl Cicatricosis-
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3.2
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Schizaeoisporitess Pterisisporites, Laevigato-
sporites s Concavissimisporites s Zlivisporis, Neve-
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spora , Exesipollenites Ml Cranwellia 218 /b WL T
PRE 2, R 4 W .
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PEMAERRAR o EENIRSMMO.Z LA T
FE R )2 R T 5. 2006) . 1732 4046 A6 38 05
R PG AP ) I - A ) 2 e e g R (A i
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F 220, 0 AR B T 0 LS R Bk, 31 L5
= CARD WL, v [ P R R AR
W ORZ B, 1986), S, Vitilis W F Cenomanian-
Santonian # (Bolchovitina, 1967) ; Nevesisporites-
radiatus R 90 038 3R [ W 1 2 M2 o W
(IR s Interulobites & 3¢ [ 28 #1721 06 300 — 66
PR 1Y) B2y F (Stover, 1963); BT HE Y
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Turonian WK 25 H i A WA - H 2 LLRT 1Y
OSSR R E S, 2012).Exesipollenites F Classo-
pliis TEFRE fJm 1Y w57 2 7E e 1 L FE
AT 20 4 23 v R A AR S i, AV g AL B 2 b A
IR KA M (ZE A, 2008) . A I, 128 TR M
VA S AN

B - HE ) AL By R R0 43 FONT F e 2t R H DL Y
Mo 22 A & YL e M B 3 X (Doyle, 19695 Muller,
19705 Norris et al., 1975) .l T 245X — 83 H4
BEPH LT Cranwellia 1 Tricol porites 55 #% T 14
YAy, ok BT AR HERR 1R A Y AT R
KA Cranwellia J&— & 3 7E M (2 — FL55 =
2040 JZE b g A S A R I e T T
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