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Content of Early Cre‘iiitﬁl?iacterisﬁc spore-pollen ﬁﬁ%ﬁ‘%%*ﬂi@ﬁ, W/I\ZHB'J}EE})@
types from Liupanshan, Ningxia. ’ %K%é*ﬁﬁaﬁﬁé?ﬂéﬁﬁ%ﬂi—‘ﬁ(ﬁ H))
B . ET S . ﬂ?u—‘#ﬂﬂw\ﬂﬁo $f§"&?ﬂ*ﬂﬁ%€ﬂiﬂﬁ'ﬂﬂ

ik kil 1 i BRI R
sthraeoisparites o %%m B AEE 0, BETEIE A
g.zos?yl;;?;ﬁ?er‘a % el 2, N LEITF (R BIRS & BRIEAN) H4%E
Cerebropollenites (473 | o Bi5 (R M), ZHbk 5 66.8(87.1)96.2% , 75
oo T Y RETHLE 44.2 (713) 87.1% , BAEHMATE

earip! - Z . . . 0 5

e i e | e WEHA BABRESARRE), ikt
i |, 3067 5 3.8(12.9)33.2%, JAEEHSE 12.9 (28.7)

0,020% v 10 20 5587
8% o

. FEARULUEFOEHAFEREITE

The statistical table of Early Cretaceous spores and pollen grains from Liupanshan of Ningxia.

e , 2 2 | R \\\\ Bh | | %
b 25 D | e | WA |mpaw | % | WA
Cyathidites minor 0.5 P. sp. 10.6 ] 6.3
Punctatisporites sp. 0.3 Chasmatosporites sp. 0.1
Lygodiumsporites subsimplex 2.0 Araucarsacites sp. 0.2
Verrucosisporites sp. 1 0.1 Classopollis annulatus 17.1 ] 24.0
"V. sp. 2 0.5 C. classoides 7.5 0.5
V. sp. 3 0.1 Perinopollenstes sp. 3.4
V. sp. 4 0.1 Cerebropollenites mesozoicus 0.7
Trilstes morleys 0.2 C. carlylensss 6.6 1.5
Lygodioisporstes sp. 1 0.2 Jiaohepollis verus 5.8 3.3
L. sp. 2 0.2 0.1 Callialasporites dampieri 0.2
Leptolepidites verrucatus 0.2 C.sp. 1 0.2
L. psarosus 0.1 C. sp. 2 0.7 0.6
Ischyosporites crateris 0.1 Cycadopites sp. 0.3 3.5
Klukisporites pseudoreticulatus 0.2 Ginkgocycadophytus nitidus 0.3 0.7
Lycopodiumsporites sp. 1 0.1 Ephedripites sp. 0.1| 5.6
1. sp. 2 0.1 Wclwim.'ltiapites .5{). 0.1
Cscatricosisporites mediostriatus g 0] 4.1 P:eudo?mu; t.ef“.b; 0.8
. Protopicea exilioides 7.1 1.5
«C. augustus 0.4 Pityosporstes divilgatus 1.3] 1.2
«. densus 0.6 0.9 P. dividuus 0.8 0.8
€. dangtucnsis 0.3 P. sp. 1 0.1 0.3
- o srs oI [ 02
fsaccites sp.
C. cf. nanjingensis 0.4 0.8 Cedripite’: cf.;arvimccatu: 0:6 0.1
«C. sp. 0.21 ¢ sp. 0.3
Contignisporites cooksonsi 0.1 Protoconiferus funarius 0.1
Schizaeoisporites rotundus 2.8 || Podocarpidiies canadensis 0.8 0.5
S. kulandyensis 10.9 PD p y 8?
acrycarpites sp. .
8. evidens .4 Bcnnjt’:ttit:;es -prc’)llens 0.4
S. cf. praeclarus 2 L2 e e 12.9 | 28.7
Indeterminable spores .1 BTEmER 87.1 ] 71.3
Psophosphaera microreticulata 20.41 20.6 S AR 1045 | 470
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:Content of Early Cretaceous spores and pollen grains from Liupanshan,

Ningxia.

Classopollis R AERKNERLLS T, B
ERTZLANBAEHEIEE. EREN
BoEitmETFHREE R EETN. ME
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IVE, TUEA-NMREBHIE;
Classopollis W& BHEEE MR ERER

010 zo/ 00 zo}/

HREETHYASCENEELE R
Psophosphaera FIZEBERZRIEITERY Classopollis &
P E, Psophosphuera FEEFIRMA S 3.2(31)
57% > ThRIH S 6(26.9)55.2% 0 Classopoliis
TEFE A 5 6.2(24.6)62.5% » IR FH L 9.2
(24.5)52.2% o BIN, BRERIGITENRY Ephedripites
HH &R,

%E’l\ﬁ)’i%?ﬁﬁ‘?)ﬂ*ﬂﬁﬁﬁﬂ}@?m
SBRE. H—M Cicatricosisporites (3175 6
Fh), FEZEEEB A 5 1.8(9.6)32.4% , ETHR 4R
&5 1.3(7.2)11.5% ; 40 Schizacoisporires (it
4 M), EFERASERRK (0.2% ), ETIR
FHEBER, b 1.5(19.3)44.9%,

ZIV. RE-4RgEHHBTLHM—AZS
HHRBESHERXESRME
Comparison of some Early Cretaceous Berriasian—Valanginian

sporo-pollen assemblages in China.

~
o X %
HWE # 2]
B8R de
S
—
T 0 1 2 3 4 5
ApxE N
BEEYRT 9.6 | <6.4| 4.1 3.0/8.0
BFRIES 89.9 [>93.6 [81.4] 73.2 [92.0
HBEYWHRBOAT #2.5] S ) 0.5<1.0]2.4
Schizaeoisporites | 1.8
Classopollis 28.6 | 38.2162.7] 63.5 |91.4

I THREHR (RRTREER) KR, 2. X4, 3.
=EWA 4. KA, 5. AE4.

AN H AR ILER S, R KER Psophosp-
haera K1 Classopollis, /DB Cicatricosisporites
1 Schizaeoisporites, MA KA EHIBTHEY
B

P BB F 1 #A (Berriasian)— N.2: 4 B (Valan-

ginian) MITIMMA A, thiedb @M &,
FAHEE K 38.2—91.4% , #4604 28.6%,

ME VvV, & VIRBFDER, RE—%E
B Tt Riky B — TSI (Classopollis FE4g
BILENEEN 18.6—46.8% , FE4ILILA
KA 17—24.6%) FIFIEEHR (Classopollis £
HE AN EREEN 14.7—36.1%, 44
ARG 16.1—24.5% ) FIWH S > Classopollis B
SR WERENIR, EENRNRE, BNE
BEMABEARA/N, FRETHENES, X
UFS5ERNEBEEDNESE X, RERS
UNRRHRE, SBEGEERX. BRTERE
JB Classopollis RIFELHE, EE i A K
&, A EEEA— I RATBRNEERE, M
REEEAN—MEEEEEANER.

xV. RE-EROZHRRSEN-CIBRRERA
SHEEXRTRIER

Comparison of some Early Cretaceous Hauterivian—
Barremian sporo-pollen assemblages in China.

- HX s
B #
HOAER Eld
(%)

R AE \\ 1| 2| 3| 4 1|s
BLEmET 12.9] 26.2 | 18.7 | 27.9 | 42.4
BTt 87.1 71.2 { 81.3( 72.1 | 56.5
BTHEHTER L4 | 5l 1.1
BE&EYHADEBT 9.6/ 8.8| 4.5]12.3
Schizaeossporites 0.2 3.0 3.3]38.2
Classopollss 24.6] 17.0 | 18.6 | 46.8 | 2426

1. ZERACEX)s 2. LifH, 3. 6EH—BR, 4. TR

BEAMBAEH, 5. HELA.

Cicatricosisporites | Z 5y i THNINE A
RoEitE, mEXE, FEROSNE. &K
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B RS M, RE R AREH  BRILGA,
PSR BRI, IR AABK, RBUSIL,
WL B, > WL TL I, 3 m 23, P J 1 0 HE R
BER EESHHEOEHASREXAIL

o HXRMTAEREROEHFEWLH—

RESHF—BHEEIVNEEHAE0.5—
25%), MRIFAZ ; TFERAE B — B 510
(F VRSEADMEM (4.5—123%), #%
EREE EMEFEHGE VD2 ETFER (41—
17.4%)o

V. RE-EROEHEEEMABESHE
BExXpnoBRER

Comparison of some Early Cretaceous Aptbian
sporo-pollen assemblages in China.

\\ ﬂﬂlz %
™~
- Bf £ M
BORE db
%
\

— ]
FaxpeE \\ 1| 2| 3} 4|5
BEHEYBT 28.7] 41.5 | 42.9 | 61.5 | 28.0
BTHEmiEs 71.3) 58.1 | 57.1}31.2 | 71.2
BT EDIES 0.4 8/ {<1.0 |<1.0

BEURADLRET 7.2 17.4| 4.0
Schizaceoisporites 19.3 1.3 | 19.5
Classopollss 24.5) 16.1 | 24.7 [ 14.7 | 36.1

}29.2 }32.3

L TyEHABEX)s 2. THRREM(LE), 3. BRE,
4EWA, 5. REH B
Schizacoisporites FE B it & B /D,
ERE-ERAEHBI BT TN =245HH
BE W), ILAFEAKEHALHANER S
1.8% , BRI HN & BR D, ERE
—HEROEHRERA-CABHAAS (&
V), BHEEERMEN, MELEILIREA
A& 3.0—33%, EEHWIAE] 38.2%, B
HJeHIX, THARTRIK, Uk 0.2% E4H. B
BER, —MEERQZHTh., wiEhoE
e, FE R E — o B [ it 3% BB A (GR VD),
ERERN 1.3—19.5%, FE£REBHEMRL
Fi(Albian) , AT IO R EE#IX 1 £ 4,
SEHRE] 36% 0 FEMNXE B E

HEH#EHITENA S&E®X307—
46.2% . MHTHEHIJLANFR, Schizacoisporites
rotundus A TIHART, BEMLAESLERD
H, LHFEKEHRTHES TH=AIL4A; S.
Kulandyensis WF #R BT 0 4 Eif— LS
TES LA R AW L A DAL MR
B FAES FWAERBA; S. f. praeclarus 1T
HIEETHES LMEEH; S. evidens &
WTHREKNAERILHF EAEEHAA. 5L
HETHES LA LA,

AXRBTHEYNERE—MRE RO
L, ERTRERE, ER BB, RED
B HERDOETFEDCARH. BN HE
RS TEYRILA, RERAEXEMRER
MRS EHERGEE, B2, 0B, 5
THOEREMEYE P RAR IR E LR AR
REWN, BT B TR E AR R
RAEHMo

B4, gFEDERHIANERSKNE
DL g UE 2 — ek i, B B it B W —
NESHNHAES T, RN TEDIED.
ks B — B S, 8 T TR TR B,
MEMBE SARAF NI = B, 28 E
fEZ R H— BT MBI T B 1 3o
Mg BB B AR A A, BT RS
B, R B LA G R, 36T IR
REEMXERH, &85 3%, HEBRAE
H, BN ERAKEHN,. W aERELEL
XEREHRREgE Dt 2T EAA, B
2 5—16.6 % ; EL I B FE M X 5 5 X2tk o S H B
FH, BIK 60—71%,

Hit, MARTrARHAANEERDE &
BANATERBAZTIRFH, RHELEHIT
Rirt. XS EHEN¥E, NEY. B
#E MR MHENMEMAEENNRELE—
EX'd= 9P

FERASTIFAHABAGNEEX
BsRe Schizacoisporites NI EBTIFXFAHBRE
THERA, BTX—F0L, ZENNRIRK
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BHERNZER.

FEEEBL, Cicatricosisporites WIS B
> FRBE L, Schizacoisporites NEEBRIK, 5
L HRBPRE SR O R Rk 2T
WIMAEG(ERVINEREER T, HAZEE
HAIE A, VT RE R BR R LI — L5 o

EENANTEDA . A REH B,
#MELHAERRBHEYNES.

TEHEGREIERE SN ET -2
SHEE (F1IV), Cicatricosisporites W& IR
fGFRTRZ . XEFEEERHANBRRE, B
PAZEL AR REH. ERERNE, BXAX
(197N A =& LANR R EE TR EY L
H—NZ=45H; E%EE] Cicarricosisporites 7E
—Egp R F M EPNICR, ANE=&LA
H, ‘BRI Schizacoisporites T Jugella W& BHD
BRE, BRIFAEZ2RX —4HAE B
KRB R [ 55 (Tithonian) ] MUTT BB,
MR = A LA A Bk 2 B R BT 86 4,
W2, BHEIFRAREZEHRFEERATRENE
WHHA— N2 HAR e et , 0 B 2R EE a1
KERGETFHEBER

TIF T4 Schizacoisporites W& EIATH
B> PR FEE , Cicarricosisporites H1& BIFE
ELMAETFKL, X5 LEHEHERE LM%
FHHECK VD BBRERA—BLHA—EE
B8, BT R AR AT s R B
£l BURTIRHAREANENE THEDIE
B-ERIATHRMUAKRZE (Magnolia) HITE
B EREEARNAFEBE NI

MR B R, &4 2 (R ROV EE SRR
EFERASTIREAAZBEESRLA (B
ZHRBEED, NTE LAY 500 £%, 21
— BB RHE DR, BT LR RA
ARy RN B AR

MEVIFRFISHENEERBE , EELIN
ATIRFTHTHRER (E3). BR4E. L
A RBH _BRERABMBELNHE,

= kA RBRE R R

RIBRBHE, FELTESER, BAiHE
FERARAE, TEEFRAMARBEED LA
BUSRGRART D, M UNEBEREST
5, EFRAFWOTHEN,

TiR AN RBBETR, FHERAE
FR-EEAETR. XWHAHESREY N W E
BRFTERERTEY A%, PENEKREE
Y1, BRZ RN FEY. TTRX K HE
Xy L@t U s~ gog =, Kl
DEEE. ESER, RERD AR SEY
R EESEN N UNHERREBVRE
B A% EMARNGEEOEDE R AR, B
BREHAr o B MEEE AR, &
A EBEDPDEER ., DER. KEER.
HERE S ZRNSFo MAETHKNEIE
S, WELE & RIMPEEBR R A X, D&
HARE . SRR DERRKESRORERE
Mk E (Ao

M el &, A#|IUBKE O EHESESH
RYMBEBERRNH. ZXWIARERZEBRR
WEHEK,SET &, BT AR SHEE
M, mE AEHREDENL & AR AN
WAL LHR Classopollis TL¥RIREK
EMESCR, —RIAAREERTTEHNS
BT ERR, Classopollis A B EFEE,
RSN ERE T T R2NSER L. XBRAER
ST HB K B X i oy M A BE B LR, X
BE XA AR ERAL GRS, &F
BHRARNEESIMETE, EZEDE kL
E—SOBPOEAEY, SFARNEER
ZHRE AN TENBEHR+2™E,
B, MEBEIVIRRIDIEN, ZRE—EREOE
BB —L=45HHE, Clasopollis {E
RS BRILERINHBE, MK V.E VI
R DAE HX —I R, XEiT A B R4t
SRNTHREEREEETB LT H,
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i bRTR, AJ|IUBXEOEHRRED
BTN SRETERR TROLAFET, X
— WXL T IR  (Baxpaveer, 1957)
BRI B BIBE - BN ) X NS T B N o

LG g0k g % B

¥%ik3B Genus Leptolepidites Couper,
1953
Bk KGR 30 Leptolepidites psarosus Norris
(AR L, B 27)
1969 Leptolepidites psarosus Norris, p. 586, pl. 103,

figs. 2—5.

RERE=ARE, K/ 54n. =5, 4
R, BEARE, KTk RE. SR, R
B E UBEHFI PR, RER
H]IR R E RN T RIER K TR E P E RN,
PEETRAERSEE, HER35—154, &
2—5 po IEBHTAIRE N, B2 1.5—2p, T
FEEHK.

7 3B Genus Ischyosporites Balme,
1957
Wk Ischyosporites crateris

Balme

(AR 1, 25)
1957 Ischyosporites crateris Balme, p. 25,pl. 3, fig. 45,
pl. 4, figs. 46, 47,

RERE=ZMBETE, KD 61 po =4, 542
KEFRFRE. IMNERL Sp, REE ARG
i » BRER TR 2 BRI DB BT R »
AR ER 2—7 u, WEHEE, HAA—, B UK
BLTA 3—Tp, BEEBRANB LR EHRI
AEB. AT EERER.

TZEME AR Genus Cicatricosisporites
Potonié et Gelletich, 1933
EREEmgE (LR#H) Gas)
Cicatricosisporites cf. nanjingensis
(Zhang) Liu, comb. nov.

(AR L, B 3D

ATFHREREE =R, AR, R
MBI, K/ 67 o =2, HHEREM, KiAHA
o SNERE, ERE—HAML, KAEKRE
EAMREN—LFAT R B A — AL,
A TRET H—LFiTo ERUSE KA
HANZARALHARE, SARINSRY
ERXRARBEEFREF TR, RADPBTHRTF
FERWEE, HEAMERMUTE . FatbEH
W, % 3—5p, HEEL 1.5 po AT EEH,

L dnemia nanjingensis Zhang 1962 (pl.
2, figs. 17a—c.) WEXRAUFRLFLEE
RINE , =R fash, 76 BT R IUITE 5 MR AR A
BEHAR, RERIEER B,

HEEZEhE38 Cicatricosisporites

augustus Singh
(RIS L, B 21)

1971 Cicasricosisporstes angustus Singh, p. 68, pl. 7.figs..
3—-11.

BT RERE=AE, SN, AMER,
KIN58 o =58, HERBEHE, RENMT
BHY 3/40 SMERL 1.5 p, FEEURAMAIRT
8L BT AT TRAES 5 AR E , B
T RRAR LA IR B I 2, I FE 29 0.8, [HIBE AT
0.8 po ITMIXMBLL Mo HTEHO

BEEZMB Genus Welwitschiapites
Bolchovitina, 1953

BEEMGRER) Welwitschiapites sp..
(AR 1, E9)

RN32 X 12 po MM ERE T B
mRERRE, BREASEE, KNS5 X 4p,
BRATEEE, RENE. RANEELY
L5 o RIEH R TR G0 RHR BT 20, F
ARV ERR R BiaE,

BEiair ¥ B Genus Protoconiferus
Bolchovitina, 1952

R R AW D LS 2E, SEM
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B S EQEAK, B2 RRE , BEAAN
o BRAEMWEHERE.

e Walchistes Bolch. {(XLIBASKEE, SHIE
HRHX SABARE; Vesicaspora Schemel 29
ST, SBEAEREMHE R — /N ik (5
FROER)REERES Y BAEX .

FELAY Protoconiferus
funarius (Naumova) Bolchovitina
(B I, & 20)

1953  Platysaccus funarius (Naumova) Bolch., p. 73, plL.

11, figs. 2, 3.

Protoconiferus funarius, Bolchovitina, p. 86, pl. 13,
figs. 151 a—c.

Dipterella oblatinoides lljina, p. 49, pl. 10, figs. 1—3.
TER R E RIS RSB, RE 5B
LR, KA 90 EEARHE,. SEMEN
HEEEARK, REANFRSHEM R <E
BEHAELEN,HERLHABHRAR,BXELE
Wi £ /bk—, ERFHEREREEOEL
1,15 1 po

1956

1968

=iA R Genus Cedripites Wodehouse,
1953
HMREBRK (L F) Cedripites cf.
parvisaccatus (Zauer) Krutzsch
(&R I, | 22)

TEB L U E A B R e, K/ 62 X 80
po AREBEFAHRRKEE, EXNETED
TEMY KL, SNEEIE Y 2, RIEDHA KRG Mo S
TEARE KRN, KN 18—23 X 53 X 47 u, B
B 0 40 Y R G i » WBR Bl Ak B ROEE R
AR #EEN, MR,

bR ALEMUBREREEREES
Cedrus parvisaccarus Zaver 1954 (p. 31, pl. 9,
figs. 6—8; pl. 10, figs. 1—8) RN FH(FRE
B RERE— )R E AR, LRI
*EMO

B (REM) Cedripites sp.
(iR, B 7)

BRANIEL, WEREEREE, K/
37 X 32 po AKMERETE BB, K/37X
25p, FREWLHARRRG . SERAMRT
TARMEE ABRBIM > K/ 29 X 27 o, BEEAY
BRI WABEHEIE TRk, B AR,

REELEFRI3EF Indeterminable spore
(BRI, B 23)

FEREZARE, K/N52u. HEARHE
B, BREH)HEL 9p, REDTHHER
AHM R, OB N TARER, B ORS
% 2—5u, KEAR—HEL 0.6p> BECLBEL
Ro BT B EIHo

£ £ X K

KRB R, 1976 IR aEHERE S,
HE2HRHt.

hEBERAEERLRE, 1980: hEER. HFEHRT,

EYE.E8E, 1976 ZERE. LERAEHEHREE
BEAZEHRPEAE=42RNRREAE. ZETER
'ﬂ:E’J:ﬂﬂ'o ﬂﬁéﬂjm&o

EBX, K2R, FHYE, 1978 IREEAZE—F=£8/L
ARBAS, PEBERERRTEDHRITET,
9 —%O

TR AERE, BRY, 1981 HPROERMBEL. BHFE
RS

EEW, 1962; THRAXRAZHANHEE, HEHNFR,I0

% 2 mb
,1965; HEXITWEBHRABMTRAMERY. TER
SEHR L E WA RTERT 45,

W, 1978: BLhERKLBRBAFREHHARTER. &
EWFR, 174525,

B, 1958 MERHASERFHEKEXHTLEERN
%ﬁwﬁo E‘E%?ﬂ’ 6 % 2 mo

Hi. BRI, 1956; HERRNESEDHRER TERLOEE

WHEN R HEMFIR, 4428,
N > 1956; #HiERBHESERTRER T EEENSE
HIHIRR R HEEYEER, 44 4

Bl TR, HEK, 1974 HABERATHRERERNAS
RMERR. B, 1645 4.

Wi, ER¥E, 1963; hEHLREY, hEEBLE
(=), BEHKMH.

AR, 1979; FE. SIHXRERKDRRER PR
B8, DEREEET HREREVILIEE, 1977,
MEfEEY, HEHRt.

Couper, R. A., 1953: Upper Mesozoic and Cainozoic
spores and pollen grains from New Zealand.
Palaeontol. Bull. N. Zeal. Geol. Surv., 22.

, 1956 British Mesozoic microspores and
pollen grains. -Palacontographiea. 103.
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EARLY CRETACEOUS SPORO-POLLEN ASSEMBLAGES FROM
LIUPANSHAN OF NINGXIA AND THEIR BEARING ON
PALEO-VEGETATION AND PALEO-CLIMATOLOGY

Liu Zhao-sheng

(Nanjing Institute of Geology and Palaeontology, Academia Sinica)

Abstract

The Liupanshan group in Liupanshan area
of Ningxia, a series of transitional inland red se-
diments, can be divided into five formations (in
ascending order): the Sangiao, the Heshangpu,

the Liwaxia, the Madongshan and the Naijiahe.

Among them, only the Liwaxia and the Naijiahe
formations have proved to be microfossiliferous.
The sporo-pollen assemblages from the Li-
waxia and Naijiahe formations ate composed of
fifty-nine species (or forms) of pollen and spores
referred to 32 genera. They are characterized by
the dominance of gymnosperm pollen, the com-
mon presence of pteridophyte spores and the ab-
sence of angiosperm pollen. In contents, the pol-
len of gymnosperms amounts to 71.3% of the
total number of the assemblages, among which
Classopollis and Psophosphaera account for
24.6% and 26.9—319 respectively. The spotes
of pteridophyta amounting to 12.9—28.7% con-
sist mainly of Cicatricosisporites (7.2—9.6% )

and Schizaeoisporites (0.2—19.3% ). According-
ly, the Liwaxia and Naijiahe formations may be as-
signed to the Lower Cretaceous in age. However,
the assemblage of the Naijiahe Formation is diffe-
rent from that of the Liwaxia Formation in ha-
ving more Schizaeoisporites, totalling 19.3% in
the former, while only 0.2% in the latter. The-
refore, it would be reasonable to assign the Liwa-
xia Formation to Hauterivian-Barremian in age
and the Naijiahe Formation to Aptian..

The flora reflected by the present sporo-pol-
len assemblages is mainly characterized by a flo-
urish of Coniferopsida, especially Cheirolepidia-
ceae and Podozamitales, and a small amount of
Filicales, such as Lygodiaceae and Schizaeaceae.
According to this flora, it may be supposed that
during the Early Cretaceous period the climate of
the Liupanshan area was of subtropical type un-
der an atid condition.
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