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Foreword

Su Deying Wang Sien

Abstract

The eastern part of China borders on the Pacific region, where the Jura-
ssic and Cretaceous are extremely developed and extensively distributed, cha-
racterized by occurrence of volcanic—sedimentary rocks.Enormous sedimentary
mineral resources such as polymetallic minerals, coal and petroleum and
abundant faunas and floras of multiple phyla appear in these rocks.Therefore,
the study on the Jurassic and Cretaceous in this part of China is of great
economic and scientific significance.

[n order to better fulfil the requirements by geological prospecting,
scientific research, teaching and international academic exchanges, the Insti-
tute of Geology of the Chinese Academy of Geological Sciences has initiated
and orgamized since 1981 a research program “Tectonic-Magmatic Evolution
and Metallogeny of Eastern China” of which the monographic study on bios~
tratigraphy is an integral part. Persons, who take part in this research pro-
ject, number 7 in all and Su Deying and Wang Si, en are in charge of this
project. Over the past five years we have conducted a systematic study on
the Jurassic and Cretaceous strata and some related biotas in the eastern
part of China, with emphasis on those in the Yanliao region. The present
study covered a vast area east of Dahingganling-Taihang Mountain~Xuefeng
Mountain and in part the Triassic and the adjacent areas.

This is one of the series of books concerning “Tectonic-Magmatic Evolu-
tion and Metallogeny of Eastern China”. It includes 7 chapters and carries 36
figures and tables, and 39 fossil plates. The various chapters are closely rela-
ted to but genmerally independent from omne another. The viewpoints on the
biotas are by and large the same in the various chapters, but there still
exist different viewpoints on the boundary between the Jurassic and the
Cretaceous, the classification of the Cretaceous and the correlation of some
formations and members. In the spirit of the policy “let a hundred flowers
blossom and a hundred schools of thought contend”, the authors are allowed
to air their own views and are not forced to express the same view in the
book. Some existing problems await solution and verification through a fur~

ther geological work in the future. The order of the contents is not arranged



on the viewpoint that is predominant.

The Shenyang Ianstitute of Geology and Mineral Resources of the Chinese
Academy of Geological Sciences, the Regional Geological Survey Teams, the
Comprehensive Geological Research Teams and the Petroleum Prospecting
Teams from the various Bureaus of Geology and Mineral Resources of Hebei,
Liaoning, Shandong and Zhejiang provinces, and the 108 Fuxin Coal Geologial
Exploration Team of Liaoning and the Fuxin Mining College under the Mini-
stry of Coal Industry as well as some other comrades concerned have provi-
ded great assistance and a vast amount of data during the compilation of
the book. Cheng Zhengwu, Li Peixian and others have provided some samples,
The plates and photos have been prepared by Chen Dianfeng, Fan Xiaorong,
Huang Chengyan and Yang Anguo from the Institute of Geology; some of
the maps have been drawn by some comrades from the Cartographic Office
of the Institute; spore-pollen and ostracod samples have been analyzed by
Shen Bingjun and Tong Zijun, respectively. For all this, the authors would
like hereby to express their heartfelt thanks to all of them.
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hEASEER R ERRE %, PERMABREARE, SHE", BH4MN%E
With. hFLNH, RLBXELTFRESIMAESMENRR, REKDZMEY
MERRARAEZEORE, ARMERESFEI ML, =M LEUA. FRE.
RAEBATE) KB TRAFEE WY . HiRdk(1986) ERALTHEER KM TEBACDE
THHFHBHMHARHR. X8, SENTREXFABYTRIBX S, Lk PSR
HEMFH AEELE 1-D, FXEENRLREAGZRERE—KIL MR T
B FHRFPHEHEAFFIGOREHR NaRPHAERNED. RERARLBAIR
SHEXMERMXE: R HRESERGABEDRET o0, XERT 748, 1708,
Hp oA FR, —AFBRAR: BAT 4ARBEA, HENTUANEHEMEREEEH
PMEX, X4 BES IR ‘

B 11 RLREHFRABLEGIHAER (ALEIHR

Fig. 1-1 Index map showing localities of Jurassic sporo—pollen fossils in North Hebei
(A Locality of fossils)
1= FHEEJ 0 2—BRE Ui 3—RBEOL)s 4—BFEAUY, Iahs 5—F5 Uiy 6—FU5A)
T=T&JiR 8—EiFUJid

1. Classo poliis—C hasmatosporites—Klukisporites 814, REBMA T BERE4.

2. Cyathidstes—Quadraeculina~Classopollis H &, REFBM AP HRFLE LA L
.

3. Classo poliis-Callialasporites-Schizaeoisporites H &, REBMAH LR PHKTEHE
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54 .
4. Picestes—Podocar pidites—Schizacois porites &, REBMA LGP HE LPXILE
HTE.

—, AUBBULRERER R’

1. S AEXEE4E

BRRASEESEKAFTHE. 240-E4RER, THEABORRARE XK
B, %% b, LBIEE-ERE. REARETRE, SBER. BE. WEXR
AR HEiBo kLR, 1987,

# 41 Fa ¥y LA Classo pollis—C hasmaitos porites—Klukisporites ¥efE. HE&DPRFEY yi
B RS (90—92%), BREBITBL (6—8%), BHEVEBIFEHESchizosporis (1—
2%) . BTFHBIB L Classopollss B AHEE, BB L 84%, HkEChasmalospori-
tes, ‘B A R Classopollis Rk, BESRATY, HERREATERMEHN
TR MBAEE, FHRRTHM: Callialasporites priscus (sp. nov.), BERFHE
BV &C yathidites minor, Dictyophyllidites haryisii, D. southensis (sp. nov.) , Lunzi~
sporites regularis, L. lunzensis, Klukisporiles pseudoveticulatus, Calamos poraFit Delio~
idospora,

ERIBE (19594%, KT AMEBEHMYEL, S ARNTIREE SHEBR
HETXENAED2H, NBA, RBEARBRNSREERPRS TEEMHR FiER, 8
RIELABRTEHDIEL LS TRART. BRTHEOEHR PEER Cycadopites, Classopoliis,
Chasmatosporitesfiis IR BN EELE, R HIT P RECerebropollenites A& £ 4
F-Striatites, BREHTFEF Osmundacidites, Cyathidites, Maraitisporites %, A& ik
H—ERMEEFE A Schizosporis, XEefuly KRR MBI L mi T RB B R 5, £ B>t
R RS, BaeihBERS, TTOEMEME GEREL-D,

B EAIR YR, Classopollis ik BEH LA Bk, (BELAHRMBREEDS T
MERBER, Classopollis HFHEREREE RGP HBRAAN—ITREREG,
HEHX S LA, FTOWd. IARGHREL, UM BEEFA, HtnERERE LiE
WM ZEE. BAFE, FAMERGkZHBHAAT, XHERUERRILA. H
B A e e py e 28R bk i X b BRI

Chasmatosporites RB=RER PRI B LT, BETFhRPEEDLE, Lk
RS, FHEHNEEH., HBRANA, XERHREFE = AEE. EEH. @
#o, BERFHRERD RS, SHE,

Cyathidites F MBS f, BFEEPERPLME, —BABRE TR D %D,
hRIEER. LEPg%ES, FAPZBFHERMRD,

Callialasporites W53 4, —MBMMTTHRPHELLLBE, ZXHER E R, BGE T
fie, FeRlBReR P, HERMANEEEE, RGFHOADILI, ERKHE G HRIN
(Perth) #£Hh, B4k B H A B RBR Callialasporites turbatus (Balme, 1957)

Schulz, K@K 7, ES6RBLFR, MBRMAL R C. priscusRMR A,

2
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Table 1-1 Sporo-pollen content percentage of the Daling Formation in Guangxi

MF. | Cyeadopites 2-5.5%
Deltotdospors 1.5-2% C. nitidus (Balme) Pocock, 1970

D. turgtdorimosa (K. -M. ) Pocock, 1970 C. subgranulosus (Couper) Clarke, 1965
Cyathidites 0-3.5% Chasmatosporites 1.5-47%

C. minor Couper, 1953 C, kians Nilsson, 1958
Glescheniidites 0-0.5% C. minor (Nilsson) Qian, Zhao & Wu, 1983

G. senonfcus Ross, 1949 Pertnopollenites 0-0.5%

Plicifera 0-0.5% Callialasporites 0-0.5%

P. shiguaziensis Zhang, 1984 C. priscus (sp. nov.)
Dictyophyllidites 1-1.5% Cerebropollenites 0-0.5%

D, harrisii Couper, 1958 C. mesozoicus (Couper) Nilsson, 1958

D, southensts (sp. nov. ) Psophosphaera 2-4%
Biretisporites 0-0.5% P, bullulinacformis (Mal. ) Zhang, 1978
Stereisporites 0-0.5% Classopollis 10-84%
Punctatisporiies 0-0.5% C. classoides Pllug, 1953
Grantlatisporites 0-0.5% C, monotriatus Zhang, 1984
Osmundacidites 0-3% C. triangulus (Zhavg), Lei 1981

O. wellmanii Couper, 1958 Pinuspollenites 0-1.5%
Chrysasporites 0-0.5% Piceires 0-0.5%

C. granulatus Qian, Zhao & Wu, 1933 Piceacpollenites 0-1%
Lunzisporites 1.5-2% P. alatus Potonie, 1931

L. lunzensis Bharadwaj & Siogh, 1964 Podocas pidites 0-1.5%

L. regularis Shang, 1981 P. multesimus (Bolkh. ) Pocock, 1962
Klukisporites 0-1.5% P. unicus (Bolkh. ) Pocock, 1970

K. pscudorcticulzus Couper, 1958 Cedripizes 0-0.5%

Cingulatisporites 0-0.5% Quadraeculina 0-18%

C. seabratus Couper, 1958 Q. limbata Maljavkina, 1943
Marattisporites 0-1% Q. minor (Pocock) Xu & Zhang, 1980
Schizosporis 1-2% Indusiisporites 0-1%

S.oblignus Shang, 1981 I. sinensis Qian, Zhno & Wu, 1983
S. parvus Cookson & Dettmann, 1959 Striatus 0-0.5%
i3

Kilukisporites A4/ P EMB, ZBETFHMNBAERZIHZEOEZL. REW I H
ERA. MEGIAERA., HEEXmE LA, NMouaA%RtFitana4shBLead
B, _

Dictyophyllidites, Lunzisporites 533 R TR B EKE MK TFHRE—XHHEY, £RE
EHFM=2 R LG BHOEEST, ANLRIIZMBE TR PEHERA D IE TR,
mMESHERR D, HHBME,

FRE S P BABESEWClassopollss, PEREH 2 B & 1 Chasmatosporites B/ B
=&, Rk BB S TDictyo phylliditesHiLunzisporites, XLpeth sy TEh Ik Bt
AR 2R MBS ILERE, FLAEMNATEELS. Btk BB 4. i Classopoliis
ARG =BiNERaahSERY, ZERHEEEE, CHEBXERREKY L=
BEREAN=FAA5THPEELAMIOUAEENHFEZ—, RAEEHAPEATR
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R H B BENBIES T Aralrisporites, Ovalisporites, Ricciisporitess; ERHR,
FAFBEBRTES AR S RIHT TR PEULBEN— B 5 F, . Kluki-
sporites, Cerebropollenites, Callialasporites%s, EHAEARANBEGZHHAE.,

A4 R E R SHEuh KT QA B, BE&SSER Classopollis, % B
— BB =BHE R BHNE RS T Didyophyllidites, Lunzisporites (Chr yso-
sporites) , Marattis porites, Osmundacidites, Calamospora, Pinuspollenites, Podocarpi-
ditesFiQuadracculina’s, FFHBLT Bk B LR 5 T Klukisporites, Cerebropolle-
nites B SER 2 Schizosporss, {BIEERNA/PER Eucomiidites, HiETE: FHSBRKE
WL B R (Leigh Creek coal measures) E#EFR4 S hab kB xtth, H
HZMEBRFRWE, Classopollis EREME . ERAAMRUBHHRFEIZHE, HTRG
B, XME—E, R—BEAPHRNRBLEAHBERERYEH.

2. ®@icA#WLA

PR AR ERE T, HREIRGRASBMELT—H#. FHED—EWHM
TR, HRFEER. £K. KaRH. BE. BPE. BRRDERGS. BEAEHA
AT HEBASEENRED L AREESTRARERRERRDE D,

&40 faky 2 LLC yathidites—Quadracculina—~Classo pollis JyhifE. A ADLIRFHE YD
Eur GRS (84—92%), BARBTED —16%) . BRTHDERDPEES T F: Cla~
sso pollis, Quadraeculina, C ycadopites, Piceites, Podocar pidites, KB4 14 : Calliala=
sporites, Cerebropollenites, Perinopollenites %, BRI FH LB RN Cyathidites F
Deltoidosporahyx, EBiNeoraitrickia, Osmundacidites, Cibotiumspora Klukisporites,
Asseretospora i Lycopodiusms porites s, AEFEHRB R GEE (1984) ZERHALFER
BESARLARRSNRE RO ES KR, EYMASGPHRLRUELLSRE GELE
1-2),

M ERBBA AR, EARBBERRPHGERS T, WEER Cyathidites Fi
Deltoidospora ZEVER Pk BHAK{RY T, £F4A45%, XEBFELRR, HEBE
B EERERA ., Bib, ERAE T ENBECiboliumspora, Neoraistrickia, Osmu—~
ndacidites, Lycopodiumsporites, Cerebropollenites, Quadraeculina, Cycadopites, Picei~
tes, Classopollis®, —EREh ik PHHBEERS . ANAHAAPEERAROEBHER
#yCicabricosis poritesFil Schizaecoisporites, WA BEH Tk B, SASTRBET
HEARE CHindk, 1986), FERBAEELL Cyathidites—Perinopollenites~C ycado-
pites hIRlE, HE&H —~EHRINQuadracculina,Callialasporites R {EH: /b B ¥ Neoraistri~
ckia, Osmundacidites, Klukisporites, Duplexisporites (Asseretospora), Lycopodiacidi~
tes, Leptole pidites, Converrucosisporites, Circulisporites®, RIFEREY T —tRfk Pt
W% 5y T Chasmatosporites, REHRATLLEH, WMAHABEER>EAM R, &
FRWER D IYURARHRELERMARERBRARR, BRI EEHEHRES
BAMTFPHUBBRNRT AL, ER—EhhPHHERLERE, XSHRARBRTH
ZEA LEF—-HGg, BAREH—SHE ERPERM ELEEXA], mBiPH
YaFDeltoidospora 55 Cyathidites, REEFEEPIRRIERY, HILTRIBETER
HAEBHB T iClassopollis 5 Quadracculinaiy Piikwis Perinopolieniles 57 W
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Table 1-2 Sporo-—pollen content percentage of the Jiulongshan Formation in Hebei

MF,
Deltoidospora 1-4%

D. perpusilla (Bolkh. ) Pocock, 1970
Cyathidsies 0.5~3%

C. infrapunctatus Zhang, 1984

C. minor Couper, 1953
Alsophilidites 0-0.5%

A, arcuarus (Bolkh, ) Xu & Zhang, 1980
Dictyophyllidites 0-1%

D. harrisit Couper, 1958
Gleicheniidiies 0-1%

G, conflexus (Chlo. ) Xu & Zhang, 1980

G. rousei Pocock, 1970
Biretisporites 0-1%
Undulatisporites 0-1%

U. fossulatus Singh, 1971
Todisporites 0-0.5%

T. rotundiformis (Mal. ) Pocock, 1970
_ Cibotiumspora 0—1.5%

C. coniger (Bolkh. ) Zhang, 1984

C. juncta (K. ~-M. ) Zhang, 1978

C. paradexa (Mal, ) Zhang, 1965
Tripariing 0-1%

T. varizbilis Maljavkina, 1949
“Calamospora 0-0,5%

C. nathorstii (Halle) Klaus, 1960
Muasonisporites. 0~1.5%

M. crassiangulatus (Balme) Dettmann, 1963
Sterzisporites 0-145%

S. antiquasporites (Wilson & Webster) Dettmaun,

1963

S. congregatus (Bolkh. ) Pocock, 1970

S. perforattus Leschik, 1955

S. regiam (Drozhastchich) Drugg, 1967
Granulatisporites 0-2%

G. minor de Jersey 1960
Osmundacidites 0-2%

O.densiornamentatus (Klimko) Zhang, 1984

0. diversispinulatus (Klimko) Zhang & Miao,

1984

O. parvus de Jersey, 1962

Q. wellmanii Couper, 1958
Baculatéisporites 0-0.5%
Neoraéstrickia 0-2%

N. gristhorpensis (Couper) Tralau, 1968

N.miror Xu & Zhaog, 1980

N. testata Xu & Zhang, 1980

Converrucosisporites 0-1%

C.venitus Batten, 1973
Verrucosisporites 0-2%

V. rarus Burger, 1968
Leptolepidites 0-1%
Concavissimisporites 0~1.5%

C. seutheyensis Pocock, 1970

C. subgranulosus (Couper) Pocock, 1970
Acanthotriletes 0-0.5%

A. midwayensis Pocock, 1870
Lycopodiumsporites 0-2%

L. pseudoannotinus Nilsson, 1958

L. reticulumsporites (Rouse) Dettmann, 1%)63

L, subrotundus (K.-M. ) Pocock, 1970
Microreticulatisporites 0-0.5%

M. parviretis Balme, 1957
Klukisporites 0-1%

K. cf. speciosus Zhang, 1984

K. pseudoreticulatus Couper, 1958
Corrugatisporites 0-0.5%
Foveosporites 0~0.5%

F. multicavus (Bolkh, ) (comb. nov. )

F.lalfosus Singh, 1971
Asserelospora 0~1%

A, parvas (Li & Shang) Pu & Wu, 1985
Densoisporites 0-1%

D.crassus Tralau, 968

D. scanicus Tralau, 1968
Lavigatosporites 0-0.5%

L. gracilis Wilson', & Websier, 1946
Schizosporis 0-0.5%

S. pargus Cookson & Detumann, 1959
%N,
Cycadopites 1-11%

C. diluctdus (Bolkh.) Zhang, 1984

C. nttidus (Balme) Pocock, 1970
Chasmatosporites 0~0.5

C. elegans Nilsson, 1958
Perinopollenites 0-0.5%

P. elatoides Couper, 1958
Concentrisporites 0-0,5%

C. pseudosulcatus (Briche, Danze~Corsin & Lave-

ine) Pocock, 1970

Callialasporites 0-1.5%

C.dampicri (Balme) Dev, 1961

C. segmentatus (Balme) Dev, 1961
Jiaokepollis 0-0.5%




Jo Hexuosus (Miao) Mizo & Yu 1984
Cerzbropollenttes 0-2%

C. carlylensis Pocock, 1970

C. findlatzrensis Pacock, 1970

C.

€. mesozofenus (Couper) Nilsson, 1958

C.minor Yu & Zhang, 1982
Araucariacites 0-1%

A. australis Cookson, 1947
Psophosphaeras 0-1.5%

P. bullulinaeformis (Mal) Zhang, 1978
Classopoliis T-45%

C.annulatus (Verb. ) Li, 1974

C. classoides Pflug, 1953

C. mdnotriatus Zhang, 1984

C. parvus (Brenner) Xu & Zhang, 1980

C. gfyangensis Shang, 1981

Protoconiferus 0.5-8%

macroverrucasus (Thiergart) Pocock, 1970

Pseudowalchia 0-0,5%
Pinuspollenites 1-9%
Piceites 4-16%

P. exposttus Bolkhovitina, 1956

P, podocarpbditcs Bolkhovitina, 1956
Piceacpolleniies 0-3%

P. exilioides (Bolkh,) Xu & Zhaug, 1980

Protopodocarpus 0-0.5%

P. monochromatus Bolkhovitina, 1956
Podocarpidites 1-6%

P.luteus (Bolkh, ) Xu & Zhang, 1980
Cedripites 0-0.5%
Quadracculins 2-19%

Q. entgmata (Couper) Xu & Zhang, 1980

Q. limbata Maljavkina, 1949

Q. macra (sp. nov, )

Q. minor (Pocock) Xu & Zhang, 1980
Pristinuspollenites 0-1.5%

%13 RALSTPGEIHR. RH-EARATHSRTLE

Table 1-3 Content changes of some sporo-pollen forms of
early and late Middle Jurassic in North China

R A B B I # e
7 3k x x 3 K i B’ T "
ol T | K| R o | e | B | g | |
& | iy th A il
35 H L A A £ | L] il A i |
Ji B Ji i 11 AH Ji AH J: J3
Delioidospora + 3-65% | 0-41% 28% | 3-10% [15-54% 27% {37-49% | 4-18% | 3-62% 1-7%
Cyathidites
Chasmatosporires 0-1% 0 0.5% 0.6% 0.5% 0 0 0 0-4.5% 0.5%
Quudraeculina 0-16% | 2-22% 8% | 3-27% | 5-10% 18% | 0-4% 1-3% 1 0-8% | 2-19%
Classopollss 0~-1% |11-66% 0.5% | 1-79% | 2-5% 7% 0-5% 1-22% | 0-10% {14-45%

s Chasmatosporites (AA-JIHH, XEERERT RAHRRL T HEBA DS, KT
Wtk R BUIARREMSE, ek, ANbLRMERELTHRSBREH gD
HE. BAnERAA T, mFEnmEUsaESLETa: HRENERLA 5 T R
4 MEENEZRASEPH: ITHANEREWESERY, MXxkibBhpifkamn—i
HE NSRBI E LRRE (WRI1-3), EREEBEFEHRK, —hikTinhas
H, ClassopollisFl Quadraeculing WEEEM R EH, BB M,

ERLEEHEFHPT RN BMER LTMA. ERUL., EBAEE, FEH
EWFH Concayissimisporites XTI L4, TREAFH AR LRASABHRBHEL
HE, MERFRYEEZRIAGKUEDOER, MEDRELSRERH, BRAED

MRZ. B
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ZEFR, AEUANERASPHREII SEDBRMEESE B 13t
k. THEEFAMXR, 24RERET pHkDHBHELAE. ARBALHIK
M RLA S RLELMEIE,

3. AdEERRA

BRFANEERERE, He)LLBEN, A0 -FEaaBEE, DRILIE,
EREDHRE, BRKERDEE. BEME, BUYXEEHEanDH S, REATEELYA
BABRABETHEEEMEZ k.

A4 ¥y L) Classo poliis-Callialas pomtes-—Schzzaems porites FHE, TEHAPLIRT
Hipiem & 3 (91—97%), BMEMTFRDP G—9%) . RTEWIEH HEERCla-
ssopollisE& BB w, Wikol%, B 7RhzE. Hikk Callialasporites (1—4%) HBLZH
2, RUZFEEREPAMNEMEHEARRILITN, 794N 4 MR Fift A C.
hebeiensis, C. monostyiatus, C. simplex, C. priscus, & PR ENSBLFIED .,
MR MEILE . RERFRNEDER Deltosdospora, Todisporites, Klukisporites,
Densoisporites, Bivetisporites F1—3bip Cyathidites xuanhuaensis, Granulatisporites
obscurus, G. labiatus®, RN EBTR/DHEESDEITETF Cicatricosisporites Fiih B gEF
HiT: Schizaeoisporites (ERFE1-1),

Hukydl & i Classopoliis My B4 LA WWA LR 4kEE 7L, BBIEE, Bmvwik1%,
THRTHRIHEREGHAILE, BNANBEMHIE, HXRE EAABEWEEEHEGREL, H2
WENEAERSBATE, BULE . E5TREEBLEUAE, B Classopollis
HE BRI, BHET 2L R Callialasporites AR B BB E 5 F Cicatrico-
sisporites M Schizaeoisporites, R T —A i ELR, HRBARLRAZUAKHASE
S, FR Classopollis M & R B2 RERG PHEHA &N A BERSG, mEEN
Zedl, LENLKTH WENEEATER: cHEREHETLE: M, MdLrhER
B, NXBBEPFRRBIZEROFEHEEDAE N L. FKE. 2. Rk, 2%
ER Ak T by A & B UL Classopollis Feby iR K EE HFFIE. J:.aﬁ.:i*bbhﬁl:, =1y
ELFREABHTREREFHERZN, MTERESENEDARUEFERRE.

CallialasporitesTE Bk FHBAFIH A, B, BEDPHRHEEEEK, MRERKA
TabhkPHERY . Lk PHRked HRBEPREFEERINA; b=k
Kk PHBBARE—ENEE mMPRDEBEPBM LB, B K FEH R I

(Perth) @ MbCallialasporites dampieri YERR 5 ik FHERY (Bajocian) EMalk B
3R A (Kimmeridgian) B4 &4, FHEM &k B i, Callialasporites %%
¥, AAREHALIS 23,

i, CicatricosisporitesFiSchizacoisporites BB B FEH TS F, INREL
HEAH., NEHERA., . FEHNO0ASERaEeD, eMNBRETF, BEH
M. SR PHGBESEELRUE, nEREIEHLRTAH. BREHZE4. ZEEH
. WLABEABRDENR SRR ESREZERRAG PN ERS,
FAHBLR, FEIRES T HERX—-HNRTSETHREZEHBHH - E &R
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Table 1-4 Sporo—pollen conteni percentage of the Houcheng Formation in Hebei

BT
Deltoidospora 1—1.5%

D. perpusillia (Bolkh. ) Pocock, 1970
Lesorrileres 0—1%

L, balowensis Dbring, 1965

L. rotundus Déring, 1965
Cyathidites 0—1.5%

C. minor Couper, 1953

C. xuanhnaensis (sp. oov.)
Alsopholidites 0—0.5%

4. arcuatus (Bolkh.) Xu & Zhang, 1980
Gleicheniidites 0—1%

G. laetus (Bolkh.) Bolkhovitina, 1966

G. senonicus Ross, 1949
Dictyophyllidites 0—0.5%

D. harrisis Couper, 1958
Biretisporires 0—2.5%

B. spectabilis Dettrnann, 1963
Undulatisporites 0—1,5%

U. concavus kedves 1961

U. rugulatus Yu, 1984
Todisporites 0—1%

T. granularus Tralau, 1968

T, rotundiformés (Mal.) Pocock, 1970
Cibotiumspora 0—1%

C. dicksonizeformis (K.-M.) Zhang, 1978

C. juncta (K, -M.) Zhang, 1978

C. paradoxa (Mal.) Zhang, 1965

C.cf. tuberculats Chang, 1965

Calamospora 0—0.5%
C. nathorstii (Halle) Klaus, 1960
Stercisporites 0—2%

S. psilatus (Ross) Thomson ‘& Pflug, 1953
Granulatisporites 0—1,5%

G. labjatus (sp. nov.)

G. micronodosus Balme & Hennelly, 1958

G. obscurus (sp. nov.)

Osmundacidire s 0—0.5%
Q. wellmanii Couper, 1953
Neoraisirickia 0—1%

Conyverrucosisporites 0—0.5%
Verrucosisporites 0—0.5%
Lycopodiumsporites 0—1%
Klukisporites 0—0.5%

K. pseadoreticulatus Couper, 1958
Reticulatisporizes 0—0.5%

R. pudens Balme, 1957
Foveosporites 0—0.5%

Interubobites 0—~0.5%
1, intraverrucaius (Brenner) Phillips, 1971
Radialisporites 0—0.5%

Cicatricosisporites 0—0.5%

C. minutaestriatus (Bolkh.) Pocock, 1970
Densoisporites 0—1%

D, scanicus ‘Tralau 1968

D. velatus Weyland & Krieger, 1953

Contignisporites  0=—0,5%

C. forntcatus Dettmann, 1963
Cingulatisporites 0—0.6%

C. scabratus Couper 1958

Schizacotsporites 0—1.6%
S.certus (Bolkh.) Sung & Zheng, 1976
Schizosporis 0—0.5%
8,
Cycadopites 1—-6%

C. dilucidus (Bolkh.) Zhang, 1984
C. subgranulatus (Couper) Clarke, 1985
C. tipicus (Mal,) Pocock, 1970

Perinopollenites 0.5—5%
P. undularus Zhaog, 1984
Calltalasporites 1—4%

C.dampieri (Balme) Der.,1961
C. hebeiensis (sp. nov.)

C. infrapunctatus (Lantz.) Pocock, 1970
C.infulatus Xu & Zhang, 1980
C. mtnus (Tralau) Guy, 1971

C« monoalasporus Dev, 1961

C. monostriatus (sp. uov.)

C. priscus (sp. nov.)

C.radivs Xu & Zhang, 1980

C. segmentatus (Balme) Dev., 1961
C, simplex (sp. nov.)

C. trilobatus (Balme) Dev., 1961
C. tubatus (Balme) Schulz, 1967

Jiachepollis 0—0.5%
Cercbropollenites 0—1%

C. carlylensis Pocock, 1970
C. mesozofeus (Couper) Nilsson, 1358

Araucariacites 0—1%
A, australis Cookson, 1947
Psophosphaera 0.5—4%

P, bullulinaeformis (Mal,) Zhang, 1978

P. minor (Verb. ) Zhang, 1984

P. cognata (Bolkh.) Sung & Li, 1876
Inaperturopollenites 0—2%

L. Iimbatus Balme, 1957

F. canalis Balme, 1957

8

Classopollis 15—91%
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« annulatus (Verb.) Li, 1974

« classoides Pflug, 1953

. mopostriatus Zhang, 1083

. parpns (Breoner) Xu & Zhang, 1980
. qiyangensis Shang, 1981

. triangwlus (Zhang) Lei, 1981

C. tristriatus Zhang, 1984

A0 00

Circulisporites 0—1%

C. fragslis(Pocock) Zhang, 1984

C. parvus de Jersey, 1963
Caytontpollenites 0—0.5%

C. pallidus (Reissinger) Couper, 1958

Protoconiferus 1—9%
Protoconiferus 1—9%

P, funarfus (Bolkh,) Bolkhovitina, 1956
Protopinus 0—1%

P. vastus Bolkhovitina, 1956
Pinites 0—1%

P. dividus Bolkhovitina, 1956
Pseudopinus 0—1%

P.oblatinotdes (Mal.) Bolkhovitina, 1965
Pinuspollenites 0—4.5%
Pityosporites 0—0.5%

P. similis Balme, 1957

Protopicea 0—1%
Psendopicea 0—3%

P. varfabtliformss (Mal.) Bolkhovitina, 1958
Piceites 0.5—8%

P. Podocarpidites Bolkhovitina, 1956
Piceaepollenites 0—4%

P, extlioides (Bolkh.) Xu & Zhang, 1980
Podocar pidites 0.5~—6%

P, arguatus (K. -M.) Xu & Zhang, 1980
P. enodatus (Bolkh,) Lu & Wang, 1983
P, lureus (Bolkh.) Xu & Zhang, 1980
P. panlus (Bolkh) Xu & Zhang, 1980

Cedripiies 0—0.5%
C. minutulus (Chle.) Krutzsch, 1971
Quadraeculina 0—3%

Q. anellacformis Maljavkina, 1949

Q. enigmata (Couper) xu & Zhang, 1980

Q. macra (sp. nov.)
Pristinuspollenites 0—1%
Microcachryidites 0—0.5%
Exesipollenites 0—1%

E. lavigatus Pocock, 1970

FAMBHESRESCRBE L PHELIRFATNEE, SR W Classopollis, {§
FLEWSENR MBI R Callialasporites, Araucariacites C ycado pites Fl Perino po-
llenites, WA THMEBELLEBR L, kE>TH Cyathidites minor, Delloidospora,
Biretisporites, Undulatis porites, Osmundacidites wellmanii Cicatvicosisporites fISchi-
zaeoisporites, FiAAE#H, AfCallialasporites KRB AEE LR, FHWMBT Exesipolle-
nites, WMEMFHCKHIELY, PTBRESHEY. X—&WhEZ0HRANFRNDILO
AR eanERA M-,

4. AieXdci@4a

EH R RE (Lycopierera~Eosestheris—E phemeropsis &) FERUZ —,
R, STERERRRIIBEKPE, CRABLEFEERKNTE, HTHFEX
—ERAEARRIE, Tt KRB LR RN TR, RIOTAHEE £ E
B4, HEERE. THEY “AEEmit” HEMESRTE, RBTREEM £ T2k
Ao EXRILMAMTHB R, SHEERHEREERgBAHE —RHELETRILA R
WAcEGmEE. WALRSELAFl. FAFEFEHKUE, KUBRBERAUEB
AREMIBE, o8tk. TZE, TR (1—4 B) BHARAGBR—1TRESR, RE
RERFDERE, DIAEMEERS: R (5—13B) HERB—ARERE, ELLF
RPN ERERAESHYS, s, . T3k GEBSEREBFELRD,
ERANEHRILAA2RHBRTER MR T KR. FATERBABRLL Picites~Podoca~
r pidites-Schizasoisporites H¥FE. EA & FRTFEDER SLXMILY, EEERMEH

9
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Table 1-5 Sporo-pollen content percentage of the Lower
Member of Dabeigou Formation in Hebei

| F,
Deltoidospora 0.1.5%
Cyathidites 0—0.5%

C. minor Couper, 1953
Undulatisporites 0—0.5%

Ctbotiumspora 0—0.5%
Todisporites 0.5%

T. rotundiformis (Mal,) Pocock, 1970
Steretsporites 0—0.5%

S. fncerius (Bolkh.) Semonova, 1970

S. psilarus (Ross) Thomson & Pflug, 1953
Granulatisporites 0.5%

G. micronodosus Balme & Hennelly, 1956
Osmundacidires 0—0.5%

O. diversispinulatus (Klimko) Zhang &Miao, 1984
Converrucosisporttes 0—1%

C. venitus Batten, 1973

Concavfssimisporites 0—0.5%

Dictyosporites 0—0.5%
Nevesisporites 0—0.5%

N, ct, radiarus (Chlo.) Srivastava, 1972
Densoisporites 0—1%

D. velutus Weyland & Krieger, 1953
“Schiza coisporites 0—0.5%
¥
Cycadopites 4—5%

C. subgranulatus (Couper) Clarke, 1965

C. tiptcus (Mal,) Pocock, 197¢
Perinopollensies 1—2.5%

P. elatoides Couper, 1958
Callialasporites 0—0,5%

C. infulatys Xu & Zhang, 1980
Jiaohe pollis 0—0.5%

J. flexuosus (Miao) Miao & Yu, 1984

Araucariacites 0—0.5%
Psophosphacra 6—8%
Classepoliis 0—0.5%
Protoconiferns 11—13%
Protoconiferus 3.5—9%

P. funarius (Bolkh,) Bolkhovitina, 1956
Protopinus 0—1%

P. vasius Bolkhovitina, 1956
Pseudopinus 0—1%

P. oblatinoides (Mal.) Bolkhovitina, 1956
Pinuspollenttes 9—11%

P. stinctus (Bolkh.) Shang, 1981
Protopicza 0-—1%

P, samotlovichiena (Rovnina) Pocock, 1970
Piceites 12—16%
Piceaepollenites 4—6%
Protopodocarpus 0—0.5%

P. monochromatus Bolkhovitina, 1956
Podocarptdites 8—11%

P. enodatus (Bolkh.) Zhang, 1984

P.lutens (Bolkh.,) Xu & Zhang, 1989

P. muliesimas (Bolkh.) Pocock, 1970

P. paulus (Bolkh.) Xu & Zhang, 1980
Cedripites 0—0.5%

C. priscus Balme, 1957

Rugubiveciculites 0—0.5%
Quadraeculina 1—1,5%

Q. limbata Maljavkina, 1949
Tetrasaccus 0—0,5%

T. quadraths Yu & Miao, 1984
Pristinuspollentter  0.5—2%

P. microrcticulutus (Breuner) Tschudy, 1972

P, sulcarus (Pierce) Tschudy, 1973

MEFEE, BB ME OB ¥, B Piceiles, Protocons ferus, Pinuspollenites,
Podocar pidites, Psophosphaera, Cycadopitess tEMi> B Quadraeculina, Callialas po-
ritesfli Jiaohepollis®, BRAXBF L, (NRRTEA KIFW Densoisporites, AL L
FERGIAFHBALEMHTRHA ST, RIRKESGE G2 LR K EBR ARSI,
BT R/ BRI . Pristinuspollenites, BERB T B T 208 H Deltoido-
spora, Cibotinms pora, Converrucosisporites, Todisporites, StereisporitesTidh HIREHIA~

B4y F Schizaeotsporites & (ENFE1-5),

AH ERMEHHAA S, BRARTHYENSEL Y, BHEBTRXGEMHA T
M BRERTREEGE, MHIEGESERDAGH2 Y. BRFEWERD, BREZHNR
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