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Table 1 Classificatory percentage of sporo—pollen fossils

from Upper Subformation of Hekou Formation

LT AL
SARAE i)
HBLAE | B_UASE
Aequitriradiles 1. 44
Densoisporites 4.88 11. 45
Selaginellacea Hsuisporites 0.72
aginctiaceas Neoraistricka 1.44 1.53
Undulatisporites 1.20 0.76
Verrucosisporites 1.20
Lycopodiaceae Lycopodiumsporites 0. 48 0.76
Cyatheaceae Cyathidites 3.85 3.50
Polypodiaceae Deltoulospora 1. 44 3.05
Dicksoni. Cibotammspora 1.20
somaceae Cingulatisportes 0.24
Dipteridaceae Dictyoplyilidites 0.24
Gleicheniaceae Glewchenuidites 0. 96 0.76
Pteridophyta Osmundacdites 0. 48
Osmundaceae Todisporites 0.24
Cicatricostsporites 6. 97 6. 11
Concavissunisporiles 0. 96
Lygodiaceae Lygoduansporites 2. 40 4.08
Torotsporss 0.24 0.76
Tridobospories 1. 44
Schizaeaceae Schizaeoisporites 5.53 5.34
Baculatisporites 0. 24
Biretispories 1.92 3. 05
Foraminisporis 0.24
Incertae Sedis Interulobites 0.24
Ischyosporites 0. 48 1. 563
Polycirguiatisporites 0.72
Reticulatisportles 0.24
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Cycadaceae Cycadopites 6.73 14.50
Bennettites 1.53
Bennettitaceae .
Bucomiidites 0. 24 1.53
Ginkgoaceae Monosulcies 1.53
Parvisacciles 1.20 0.76
Pod Phytlocladdites 0. 24
ocarpaceas Podocar pidites 3.61 0.76
Rugubivesiculites 0.72
. Araucaracites 0.96
Araucariaceae
Psophosphaera 1. 44 3.05
Abietinegepollenites 3.61 2.29
Cedripites 1. 68 2.29
Pinaceae Piceaepollenites 10. 10 2.29
Piceites 0. 24 0.76
Pinuspollenites 1. 92 2.29
Gymnospermae
. Perwopolleries 1. 20
Taxodiaceae . . .
Sciadopityspollenites 0.24
Cupressaceae Inaperturopollenites 0.72 1.53
Cheirolepidiaceae Classopollis 7.69 16. 00
Ephedraceae Ephedripites 2. 40 0.76
Alisporites 7. 45 1.53
Callialasporiles 1. 68
Cerebropollerites 0.24
Icertae Sedis Juuilez-mlhs 0.24
Protopus 0.76 0.76
Pseudopicea
Quadraeculina 1. 44 0.76
Spheripollenites 0. 24 0.76
Jugella 0. 48 0.76
Angiospermae Tricalpopollerutes 0.72 0.76
1.2 WEHEHET

BEYRBFLEEEMM, SEE 11. 8%, 5 P LU Cicatricosisporites J& & BB & »
Lygodiumsporites JEK Z , 38 WH Trilobosporites Toraisporis % , BRI R ATRER T XB BT &
BWRE, HRMEE, L Densoisporites 2, H B HMBIEH Aequitriradites , Hsuisporites 3§,
W EBR B Schizaeoisporites JB & 1K 5. 4% . MR E X . W By Cpathidites, 7K B # 89
Deltoidospors & B 1E 3. 0N EH . HALFBE WA B AR H Lycopodamsporites . B £ F #y
Gleicheniadites J% 3 FE B i) Osmundacidites % . 5y KU BRI/ TRBE T EN 4.6, AR
Biretisporites & BB 51 » AR i) Baculatisporites , Foraminisporis A8 1. 0% .
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BRI EHEBMHE,E 9 9~17. 6%; H A1 L Preapollenites & B I &, LK N
Abietinenepollenites , Pinuspollenites , Cedripites 1,45 F1 24 & & , Mo ST WA AN HIHY Puceites , HEBEAZFLHY
Classopollis LA F R B 7. 7~16. 0%, JRERBIHY Cycadopites 8,45 1R &t . O 6. 7~14. 501,
FURARER G B9 3. 7%, % WIBH Podocarpidites , Parvisaccites %, P RIZRHRA RN &
B YNk 2. 8%, WA Ephedripites, Psophosphaera %, W BB E LM EEE XA Y
Perinopollenstes , 543 25 B R % % R B Monosulcites ] 525 N 59 LA LY Bennettites . 533
FLEARBBR TSRS 3. 8~12. 3%, WA Alisporites, Callialasporites 55
1.4 BFEDER

BTHYERSTERE. N 14X BRFEEMNRBZE L, B BH Tricopopollenites 1 i
HBR B AHEBTES .

YESERY, FUARRA R M RUEE BEHESHERAS. KERRLE
BRMAEMST FHEEE.EESENSTMER, XA S V852 N L Piceaepollenites —
Cicatricosisporites — Tricolpopollenites )R FRHA A . HW ETABMAS  RI\EEHFERE R
—HEERMES AN SR LGHBEL, TUF—SHENS B E TEAEAE. T
THESEHFIFLE HEWRB M, I Cbotwmspora, Todisporites , Osmundacidites , Callialasporites % , 1X
BOHTFEFRTAESPHAFHA, THREASHRUIBRFHEDES S LERA, T
41. 0%, 1 L3 WA A& FHEZE 15. 2%, FTHREA G Classopoltis Cycadoptes 5 BEIGH 7. 0%
A, B EBEAENEFAF 15.0%, i, THEASGHARRER HHFEE LA
aHRARHR.

WA P EELA R FEE NS IR B A E S Hb s A HL A
TR, 5SAR MR R A SHFENST S AT OHA ETARBASTURBItEE LR
AW THEILARIEA GEE M, 1983) fF & #4677 X He L (7] KX F T Surat £
#®0 32 K Myle Delt M [X 17 B {1 T o A (9 #0840 & AR AR AL, o BOR (OR B 3 4
Aptian— Albian ${fi; & & ZH KRN E — LA G IR FHY T Aptian 3, Tty F AR E
M8 A & Bt AR Y T Albian #], A SCFFRF AT LA B A B REH A7 4 1k RAE
AR T HESREESWEN.

2 FUM YRR R BT R IR

TE N R E R AR AR08, T LU SRIE 37 £ ER BHEHEY; — I RRA G
RE - CHHYBEE HREABNK T ARZRFAES RE A R E TR
ATLAHENT ST B KRR IR . BASSA AR E MR EREHES
GRS MEE—E S Y ELE REESUE S ESM MR R, Fi, THAFH
XY RS, ARSI E RN, AT AE—E B E ERE S Y L AT
MR, 250, EXHEANELRE T IFZARMRIAN.

AR EY 24 KASBREEMEHNILREY, ARLHETA. FURHM. EXE
BHAISRERBHR 2 40 A0 T FE BRI L IRV X7 K, BT 3538 R B B Y AR SR JB
FENTERHE, EHEHRRERRTRAMIEXME/NER. AREEDHNES
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VREZERIER LR IR, BB URE WERRBREY . 5 Cicatricosisporites F
FREKXRM Anemia fl Mokria BRI T RMWMBT I, RAHFEHHRWELREY . PEEH
Schizaeoisporites 5 FiZe I F o 43R, BB T RM KK ER . PPN K EBRN . LR HE
SRE AR . :

A EREHHEMH AR RE, WOA L TARRAS S, SRR FEEDRE
KRR B B 8 R, HE TR A L SRS T, WR LB AR BN AES
B ATV, ZEE L EAE R EF MBI X A M T IR B R B EEZ R SRR
TR, FE R LB SR, B2 R AR A AE R B R R B F LY, SR T i il s B
REEHUHR RAM R AR EAL KT RELEMBAZSHBLAEEEESD
B BHBSFBREN, MR B ESEKP A TELEY .

RS REHE T AL, W O A E WA GTR  o K ol 4 Dl 16°36/ ~29°55'N, I
BME 25°N ZA, I T RN, ERAHE S, YN LA S Ry B
Bra et B DU B XU BIEMR B3k 30% A b, Classopollis, Cycadopites 275, 53 | g 7.
7% 6.7, F WALER WX, REMXTBMRHENIE. FHRNE_TEHAEP, 0
HIUNRMENIERTHYEBRSERAKRTRE (U 3% LS, BB Classopollis,
Cycadopites & B W B EFH, 2r Ak 16 %50 160, AR RERIL A, R SERIHEB TR,

3 MMrEYEA T HE S XA E

3.1 ZmEkBRHESXbrtiE

DI S B & A T, 858 W SR IF B M BRI S 255k R - 1 M b B8 I 0 O B
RGBSR, MR AN XA . RO E Ry REEERUILS
ML —HEAARMELRHRENS AR X L XEFEA.EI I, kiR
BHFE, RO EHMTEE TR, RSP RIS X3 RIERIL T XU
SR T RHLK, R R EET R BRI AR A KPRt — R — ik — 4
PAACHY XX AR A O,

FREY KA F R K : BT Classopollis — Schizaevisporites 1Y) Bt , B, Classopollis — Schizaevisporites
— Cycadoptes 1 #) B; b 7 Disaccitriletti — Cicatricosisporites #4 ) 8%, B Piceaepollenites —
Cicatricosisporites— Ginkgoites TH Y . O E M IR RO S RH IS S DR E.
EFEHMEKBEEE, BB FURB S S REE, Coariosisporites 3 £ W, T
Schizaeoisporites | Classopollis 1 248 Z . B /7 X AR L #1H , Schizaeoisporites | Classopollis 1t B Hl,
Bz, BRI ZMIF AT Eresipollenites, T Cicatricosisporites Er B8, FHH IR L 8 . =W K&
=R FHEYES.

FRFEHN R EHA A EY R AN, B AR E ALy K LA T H#
X 5 3k 4N A%, 8 7R 4 Cicatricosisporites — Tricol popollenites — Quantonenpollenites #6145 4 & 1
BRI F EER Cicatricosisporites , Cyathidites F} Schizaeoisporites , £ 75 Densoisporites %5 , ¥ T4
W8 PRI AR & B8, Inaperturopollenites , Classopollis & BB R , WP EW =W R F
MWk, mAXT U A A NRE, KRN Schizaeoisporites — Brimonosulcites —
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Tricolpopollenites & ; 41 F R R Y #1 T JL YA Schizaeoisporites J& 2, Cicatricosisporites R /L W ,
BT WL £ E R Classopollis , Exesipollenites , Psophosphaera , f: A2 Brimonosulites 4§ , T H Y
R REE AP =WH®,

WEASGHEN L, AU OA LT ARBA SNV ETREFFARHEY X IR
EdEH., A5FPREBFIFESE T EY B WK Classopolis, Schizaeoisporites , Psophosphaera ,
Jagella , Cycadopites %5 5, X & 47 AL 77 H ) BE M DLW Piceaepollenites , Cicatricosisporites , Densoisporites ,
Cyathidites , Aequitriradites , Jiaohepollis % ,

3.2 HFEoFEMEH/EKPLHE

DA R4y K AL A, LU AE MR Mo B BT Q I BEWAMT, HE R R
B4y K ] R A2 REE, A EA M AL TRE, I AL & Y E o
KHEE, AEASBENIEURBNER EZREELH LB KE®,

LRRIEH Ote RHABEH A HE T HRARITNEE. EHEBFTREROE
HERFREF AEEEEHTEN UM MEY THAZERREN: D NEERR IR /R
2H (R Jk A%, 1988) 5 2) BB Jy VT X8 74 43 b 7% 3 48 (ST I, 1986); D L BB M THE SR
(PB4 ,1989) ;D I E A A (GRS, 1986); )L EFILAMBREH (HFH,
1983);6)HIdL K R £ B GRIRK,1984) ;7)) AF R E ZHA CRZHE,1986);8) T
BAKILARUBGIEA,1983); D HERZM T HRERGRLE, 197010 R
T O 4 (R 45, 1982) s 1D F g B R ¥ R B (JLEUT, 1988) 3 12) T BE H4
IR (SR 4%,1986); 1D ML E B A RA GESKS,1978);14) ] R KA H HESH
HORZHE%,1986), XHEMFANAXEREEGEY] 14 M REHHZE S K (EM%E,
1986), VARSI T LRS- 2 850 T & b A B ¥ Nao, XEETT T B
BRI AT Cann.

SZHHE B Otc(Ote=C/~/N; « N) BB Oud10:

1 2 3 4 5 6 7 8 9 10 11 12 13 14

0. 1475

0.1712 0.1756

0.0748 0.1353 0.1440

0.0623 0.0902 0.1918 0.1885

0.1257 0.1365 0.3147 0.1110 0.1761

0.1739 0.1349 0.1914 0.1254 0.1114 0.1370

0.2132 0.1029 0.2190 0.1435 0.1593 0.2211 0. 0636

0.1571 0.1564 0.1210 0.1586 0.0880 0.1667 0.0791 0.1508

0.2105 0.2477 0.2331 0.2257 0.2064 0.2009 0.2942 0.2019 0.2093 -

0.2073 0.1601 0.2235 0,2092 0.1394 0.2345 0.2132 0.1591 0.3078 0.3534

12 0.0833 0.0805 0.2354 0.0841 0.1556 0.1886 0.1304 ©0.0711 0.0884 0.1776 0.1244

13 0.0489 0.0885 0.2259 0.1727 0.2739 0.2281 0.0820 ©0.2501 0.2074 0.2778 0.1459 0.2200
14 0.0505 0.0366 0.1363 0.1020 0.2549 0.1287 0.0509 ©0.1293 0.1072 0.1436 0.0754 0.1516 0.3335

W 0 N ;M T A W N e
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HABKRBEN 00.1=0. 3534, HHETH 1081 11 5 —K, RFZEL NHEHEH
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The Provincialization Position and the Paleoclimate

of the Early Cretaceous Microflora in the Minhe Basin, Gansu Province

Jv Linung

(Lanzhou Institute of Geology , Academia Sinica)

Abstract

This paper deals with the spores and pollen from the Upper Subformation of the Hekou
Formation of Lower Cretaceous in Xigu District of Lanzhou,Gansu Province, China. The sporo—
pollen assemblage of the Upper Subformation has been established, and it was named as
Piceaepollemites — Crcatricosisporites — Tricolpopollenites. The assemblage is characterized by the slight
dominance of Gymnospermous pollen, its percentage amounts to 56. 5%;. The Pteridophyta spores
amounts to 42. 2%, and the Angiospermous pollen merely to 1. 4 %;.

The Lygodiaceae of Pteridophyta is the most important family in the assemblage. The genus
Cuwatrwcosispordtes is predominant. Lygodiumsporites and Trilobosprites are common. The spores of
Selaginellaceac are important, too. Among them, Densoisporifes is predominant, and the others are

Aequitriradites and so on. Schizaecwsporites of Schizaeaceae is of higher percentage, consisting of many
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species. The other families are low in the percentage, such as Cyathidites, Deltoidospora,
Lycopodwmsporites etc. . The Pinaceae pollen of the Gymnospermae is predominant. The most
abundant genus is Picesepollenies, and Abwetineaepollenifes is next to it. The others in the family are
Pinuspollenites etc. . The genus Classopollis of Cheirolepidiaceae amounts to 11. 9%. The appering
genera in other families of the Gymnospemae include Podocarpidites, Ephedripites, Rugubivesiculites,
Callialaspories , Jzaohepollas etc. , and the percentage of each one is low. Tricolpopollenites is the only
genus in the Angiospermae. .
In the sporo—pollen assemblage of the Upper Subformation, the first subassemblage includes
l-\ old types and disaccate pollen of Gymnospermae more than the second one, and some microfossils of
Dinoflagellate and Acritarch appear. But the percentages of Classopollis and Cycadopites are lower.

By analysing the periods of the important genera and species in the assemblage and comparing
with the known assemblages in various districts, the author cosidered that the geologicage of the
assemblage is the late phase of Early Cretaceous, that is Aptian— Albian stages. So far the stratum
of the Upper Subformation is the uppermost one of the Lower Cretaceous which has been found in
the Minhe Basin.

Based on the studies above, the paleoclimatope of the botanic community in the late phase of
Early Cretaceous has been discussed according to actuopaleontolog. It is suggested that the Minhe
Basin situated in the tropics or subtropics in the Early Cretaceous, where the plants were luxuriant.
The climate should be humid in the early stage for the first subassemblage, and the climate should be
comparatively arid in the late stage for the second one.

Furthermore, the author referred plenty of material on Early Cretaceous palynology of China,
tried to interpret the paleobotanic provincialization and thought that the Minhe Basin was situated in
the Transitional Zone of the South;:rn Region in Early Cretaceous on the traditional biogeographic
provincialization. On the numerical taxonomic provincialization of Early Cretaceous palynology,
China can be divided into two regions; the North Region and the South Region, which can further be
divided into some provinces. The Minhe Basin is in the Northwest —Northeast Province of the North

Region.



