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Sketch showing geology near Daxi of the Zhenghe county
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Section of the middle member of the Early Cretaceous Nanyuan Formation

near the village Daxi of Zhenghe, Fujian



518 HIERS BREEMEOEHEEAESLE 3

AT QMU BM R AL LAMEY LT . 3£ : Sphenopteris sp. (cf. Ruffordia
goepperti Dunker), Onychiopsis? sp., Cladophlebis sp. (cf. C. dunkeri Schimper),
Sagenopteris yunganensis Sze, S. ? dictyozamioides Sze (I J& Dictyozamites), Ptilophyllum
boreale (Heer) Seward Otozamztes sp. (cf. O. Rklipsteini Dunker), Nilssonia sp. , Brachy
phyllum obesum Heer, cf. Sphenolepza’zum elegans (Chow) Sze [ Rl Cupressinocladus ele-
gans (Chow) Chow], Pagiophyllum gracile Sze [ B} Cupressinocladus gracilis (Chow)
Chow ], Thuites? sp. ({ P E P ERED VN E X Cupressinocladus? sp. ), Podozamites?
sp. » Baiera sp. s Fructification %, M E AR AEH TR, X XS EDLA,
HEMESR ST RAE, B8 LR R fA N FeR s £ S0, AR
FERR LA/DNT /T 3R AR AE B BR 2 R . P E M E S AH A FF 6 4, BYl Otoza-
mites sp. (cf. O. klipsteini), Ptilophyllum cf. boreale, Cupressinocladus elegans, C. gra-
cilis, Brachyphyllum cf. obesum F1 Sphenobaiera fujianensis (Jf K Baiera sp. UG Ik
). O. klipsteini, Ptilophyllum boreale, Brachyphyllum obesum 2 E R EHEYayLE
SF.EREE AR EHMBERWEAE RI . Cupressinocladus elegans BT ILEFEH
EHEHA, WRITLRER BN WLE . K EIRLHE KB Ruffordia gopperti,
Onychiopsis # Cladophlebis dunkeri FRRY Wealden Y FEEE ) THRE ., BETk R
WA KB M Wealden 5 — B EAEY) Cladophiebis browniana AR A, X Fi L G 55 B
B FHTL R E iR,

MR LA EFR , BRI B A B s B AR B R B et R AR B AR L A
Z T AR E 3R 3k 46 g BL4E

EEEEMR EUWMEHEZMBERILA LN, it Sphenobaiera 2 T
Czekanowskia | F. WEREFEHEAEHMLEMKRERILMX EG T EFHE LAk
A, KEBE, FERMAMH FSFNROLE, T2BEAEFRE. EHRBKEEERMNE
Baiera, Ginkgoites f1 Sphenobaiera % 1 #, RE LS A MEEFEHB W EREHAD
Ginkgoites cf. sibiricus (B EEFR%,1982) BHEW LA K Baiera sp. (RJFERN Sphenobaiera;
HriT6E,1945) RV % B AR Solenites murrayana L. and H. [#E Harris and Miller, 1974,
2 N ok F Solenites vinuineus (Phillips) Harris; 1§ # 5& %5, 1982 ). Solenites #l
Czekanowskia BB KRB, WE L RINEL R R EMER 24 L BUTEH RS G
EFHAXBERES K. ENEENE, BTLHEEAMB A LA C BH ZF Dictyozamites
FHEKEESLS,1982; HIER,1987) . BER LA PTIIT L E B Segenoptes? dictyoza-
mioides {\J& Dictyozamites, IE R FETAFE O EHEYEE, HEAEH S5 Wealden 1
YIEE R A AN A B — B (HE B W e, BB RN A H A/ 8= 8y
Dictyozamites IR B F. HTRER AR H A EEYE Kimura, 1976)F JF B
B RS X R IRAE Y B (kpacios, 196D EER , HEMMHBHBRL, 5EHEFEAEHTEHA
1) YA 4 b P X B4 BR TR AR ) (Baxpamees, 1988) B R ANH . RERERAETHWEA
EHENHES LR FEYRH BFEEEMRER. RIEMNEEREIHEKRMY
HERMEIERERA.
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LLBB? GREM) Gleichenites? sp.
(ERI.E1,1a)

1B REPREBEA 1. 7Tcm 5, 4cm K. PR, HFEEART lmm ., &5 —KH
N K2 9mm, AR EE KT 2mm, B8, BT ERITR, Timss, {58, 54,
EWMERAREA. DA THREL BN BREBRTUE-HBE=ZAEI.HEEE.B
R0, LA —HUNEREKR, —2 Ilmm £K,0. 7mm %, 54, BEEHEH, LIBEA
H 5 PR3 AL 60°—70° /3 . IR TE M, K LATE S B PR BN P A BT M
AL 3—4 FMBK: MK E, 5 Ik 40°M 38, BE A5 L HI /N R BN S X—
Ko

MBI B RE M ETRES TR T Gleichenites, T LLP R RN ERAR/N /NB B &
MEMMWKEE S BE.— B AT XHFE. FEMRARERSAZENR QB ENR
Cladophlebis sp. 1 (BRI , & 1—4,8b)F Gleichenites sp. (IR 1 , & 8a,8c)Wtr4d, H A
MAPRHESAR P23 ARFE—E, EMNYRE —EHYWERPHFMEESD
Ao BETIRASRP RSN DS REBREL AEE/ NI E=ZALEHET]
.

ToBAtE kg (L Bifh)  Cladophlebis cf. browniana (Dunker) Seward
(ERN,H 28

1THRREPRBF . PUIELE, LRIm R H Tt e s, ERRRE PR EY
Smm, REFEMKEN 3em, NP/, Pecopteris Bl , B 2GR ITE , EEHFHE R B AT ZM . B
L 5RRIAEE R 60°—70° M . AKEA B, 5 F/NH B TURMEE MK EREXREREE.

YRR A S#L T B ES E N Cladophlebis cf. browniana (Dunker) Seward & cf.
Klukia browniana (Dunker) #9452 (1=, 1954; 2 B2 ,1959,1964; {745 ,1962) Hu i,
P RMAF ARSI K/NMEE., Cladophlebis browniana [R % Pecopteris browniana
(Dunker, 1846; Schenk, 1871). EHF AL A ESREBE M IR AEH# 5 &K . Michael
(1936) ZEMETT E E Wealden H Y BERT AR Zeiller (V01O ERE RO EHMBERANE RN
Pecopteris (Klukia) cf. browniana WIFFZAS,  H R Cladophlebis (Klukia) browniana,{8
A+ DB, DR BAER  BER AN EE RS R TEEARMFEERE. B
B, B Wealden BRI HAEY HRETESEE .

KiBILBkBE (FTH) Cladophlebis daxiensis sp. nov.
EHR 1,8 2—n
BN, BEL=ZKPRG R, B _UORR I, KEREN sem, REAET 1lem, B
AREXTBOES PR, B, SERMZL 60°, FRIERJFEK=ZAE  BHETFZ M, /b, b
W 1B BORTT T2 1 AR R8N, — R R EA B Smm, BT LY 1mm, EHFH
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PSP &, ISE A E A S B8 IR PRAEAL, THAR S RN EZ AR
— W%, B TR E R, P E R — B, KT 1 Smm, BY Imm; /MR EA, B
FHEF, LLSE A S PR AS . Pk, B R, B e ¢ BT FEF KR AR 2—3 &, 5
N ERNARFFEE BEFEESE, WE—LEE,. 2%. SNMVPAAETESE -1 ER
0.5—0. 6mm W EERTEH (D).

AF/NP R/ REBSFTE SRR QR A Scleropteris tibetica Tuan and
Chen (B3 %E,1977;:FM 1B ,1982; B B R 55 ,1987) & Sphenopteris cretacea Li (1982)4H
—EL PR WESBMENEE. BEWAF/NFA R Sphenopteris B, BB T E H I, &
ARG T, 5RRBB/NY AR, o B8 1 B R RU/NP A BRBRDEFIRIE,
NP B R E (LT WIHF L, Scleropteris tibetica N R TSV R, MAFKEPPABE
BIAEERBE U ERANRE NN T, Sphenopteris cretacea Li 5 Scleropteris tibetica 2.
[E] 72 & 2030 i 9 /DA FL BT 2 R AR/, vTRLA B R B9 AR 1k 2R Fol 45 i W ok 350t Y
Sphenopteris lithographical (Saporta) Barale (198D R, (H/NB KB RAEH .

HTFANAHESEWNERNEH S AT 2ERE  WEBESB A Cladophlebis 2T .

B (GREFD) Otozamites sp. [cf. O. klipsteini (Dunker) Seward ]
(BN, B 1,1a)

I HEMRFORE . BAMEE. 1 3cm K,8mm T, HEIFNE R, R, Lk
HAERMEER THRNE, THESERE. kA RMAETH — H2RSRSE, 8%
FRAFHFEML.

YRR A M S K/PD R KIFIE, 5 Dunker(1946,p. 11,pl. IX,figs. 6,7).
Schenk (1971,p. 23,pl. XXXI1,fig. 6) iR A O. klipsteini BITEE T4, DL & Seward (1895,
p. 60,pl. 1,fig. 3)F NI FE I F TE A FMMBFEBTZEH O. sp. (cf. O. klipsteini) (p.
69, pl. T, fig. O EIAI R BB TIE . HLUATRE LHETEE K LA GRTT
f#,1945), WL HEFHABE LA,

AEFETFIH (EEEF)  Prilophyllum cf. boreale (Heer) Seward
(R T, 1.1 EAR T, 4,4a)

BIRH A 4 FIERR LB R EE RN ERE G R E R, R P, H EwE
24 3cm, W TR AR B FARKELY 5. 5cm, B4, EEEAE 2mm, HE LMY L.
HAEE, SHHEZEEA, BB, L E, TN TE, e L, 5 ki
BRI TN AR AP R B K 1. 3em, T LY 2. 5Smm ., MK , 1 WA P47, — AR
BRI ERF RS 6—8 &,

METAR A S5 BR 2 B W8 Prilophyllum boreale (Heer) Seward 1B#HML. {B UL FEY
WA FR A (Heer,1874,p. 66,pl. XIV,figs. 14,15;pl. XV, figs. 1,2) BB, QA E%.
WrAT 68 (1945,49 50, A 1, )RR A R A BRI L AR B RIR A , — B § BB H, B
FEMEZHAERN - TERER R ER B SBEEHIRERE.
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BAOE Tt Ptilophyllum zhengheense Wang
(AL ,E®1—3)
1982  Ptilophyllum zhengheense Wang, ¢ A K £ W B M )(=),259 T, B AR 131,18 12,13,

WARS  ERDEAET AR AR TE 2 ARB—r @ TR, b5 &
MHR A RRE AT ELRBEE , FEIEIE 2. Sem, KB KT 15cm . k. R
&%, REERE B A TR AR LG mE, WEAE, — &4 1. 3cm K, 3. 5mm $,
AE A (R TUER A 58 /) B A8 T iy BT, X AR BT R A, HEF B, 30K (BEE T B T30 45
Beor e, PERKARE B RO, 2 X 1—2 R TER A Mk 12 KAEA,

YRR A 5 LA IEBAR A = B [/ —# S/ — B L, AN E 5 EMAR A T 2 — 5L

EPFHGRER 1) Ptilophyllum sp. 1
(Eﬂﬁ s y 5,5a)

1 Hem R ERE bR, R E Y 6ecm, B4 1. Sem, BMIDLE F 24T . A FELUE KK
T, BT E s, T TR, BHAE, 29 lom £,2. 5mm 5,54 . EAEF4 1. 5mm FH
Wb, SR 50°—70° M, KB . iHIKA, A0 3, H B4 L— K, B A7 e 18 34 R Y
T, &R & 8—9 &,

XEARARTE DT B R4 H KT T EHEL S E N Ptilophyllum ex gr. pecten
(Phillips) Morris #] — ¥ 452 (Oishi, 1940, p. 348, pl. XXXII, figs. 1—4; Kimura and
Matsukawa, 1979, p. 105, pl. 3, fig. 3) . H AR A2 5 AU TR AT K/ ER 5 3 E Yorkshire
HIVRAARIE , 5 Prilophyllum pecten IRE R F . URTIHRAESHE Z B A E Y Prilophyllum
arcticum (Heer) Seward 1R ,(HR f B,

EPHCGRER 2)  Ptilophyllum sp. 2
(Em L ,E 2

15 R TREB R, L 2. 8em AR FEKE 6. Sem, TR E R A SR s Bi2Y 2mm M, [ TR
WMBWAEM, REEAYNE., HAEMBKEFE, LHE, T35 LEFF4T7, 2R
L, I AT K. TSR, A A 1. 5em . HEZT R L 3. 5mm; 5| HE, S5
RANEA, MR AZHE/ANN, ik, REDFIRE LA N 8—10 £F478k.

WARA N R SEE R TER KD RS A EM R E, 5 8ERL4A
Ptilophyllum boreale W) —¥AIRA (17,1945, & 2)F L.

W TR (FH)  Zamites lanceolatus sp. nov.
(R T ,E 3—4a)
1982 Zamiophyllum buchianum (Ett. ) Nathorst, Wang. (4R RM X i £ M EM (=), 266 T, EM 131, 8,

e SN, T BB B 41T MK P 30cm, FE 10cm, R B4 2. 5mm By HICF ), 1
WARRAE. R, B L H AR B 2 R WS, T ARS8 RO K/NREE B A iz B i
FomRI MBI, KEMN 5. 5cm, 549 5. 5ems B A HEFIBIA , U RIS R
EFETHELEE, SRM 60X M. MIKE, KB HESHRE S, MX TR WL, E
EMB PRS- RATHE 18 KX EH.
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R A R 28 4ETE , HEF BRI MR, 2 BT RO RIE. B AR K F ite
Zamites nipponensis (Kimura and Ohana,1988) #1'E 3E & AH{L, (H DA 08K, 4 B ISt
18 T AR PR U A LA BT PR S AR XA . —+ R R S B Rk B —
H g Eitth 2§ Zamites beneonis (Brongniart) Unger (Ettingshausen, 1852; Schimper,
1872; Saporta, 1873, 1891; Carpentier, 1938, 1939; Barale, 1970, 1978, 1981),{HE#
H2ERBEEEHEE, R REmRE, SR R,

PEXRILECGREM 1D Zamites sp. 1
(ERR T, 5)
1t B EHEN, B— AW, 8T 3mm, AR, HERRR WS, TR
G BETHHHNAEEKA 2. 5cm, BT smm; Lt EEH EEEHEES HEEE
T b, S8 60° /. KT, B3 B AGTRE H . BRS LLRRETFRA BN,

TR CREF 2) Zamites sp. 2
(ERR T, 6,6a)

MR L ERES 12em 224 FHATREIR K. B4, AL 2mm 247, RERAH L,
FAEBETTE L R E T 58 B AL 3. 5mm, & B 6em, BEFIXS PR 4R 2 T , T R85
HAHFIEN, BA  URASEEAE LT, R %, AWrar 3, 5047 e
B ERTHPEAE 16 KEL.

BUNEHRMA? A Zamiophyllum? minor sp. nov.
(AR L.HE 8

mh, EWEE, B8, K2 9em, 5 4. 5em; IR LY 2mm, RTE R AN AL, 3
FrERIE , H U HE , D B AR, TR IER, 2 2. Tem &, PRI LY 2mm s M AE—F A4,
HeZ\Hivs , SR A . WK, BT . 81T RS 78 &,

Zamiophyllum B¥ W T EEE H Z it Wealden Bi#h 2 ., 45 22 K18 52 %, Etting-
shausen (1852)5E N Pterophyllum buchianum ., Nathorst F 1890 FEMRHE H A< #9 5 4< KX 4>
FHESLT Zamiophyllum X —F B & NN ES Pterophyllum iR KX B ER L E#H
By A TS 79 00 1) 2 AT AR i 4 3 TE B G A R Seward (1895) HABTREE T 2 184
HREERE, FAXEYN R EEEMYET L, B ERKEBERTF Zamites, 1939
4,Oishi XK B H A& A BRI AR A DL BAE R B SCBR1E T IR BT RGNV ERF
HFMARAH B RA A HBESE THOEE L MR AR AR, FE —H B EH MR
WY AR TR AMBAE—TE L, TSI — 8 A E, XEE Zamiophyl-
lum WIZS AL, /] AM 5 Zamites KA . ST H 2 H A% # (Kimura, 1976; Kimura and
Kansha, 1978; Kimura and Matsukawa, 1979) B} Zamiophyllum VAN Zamites, ATINH
HEMNAFEETH LHBERENRE . CRSTFANE.

BEHNAFOESEEERSZHDELWER, BETIRAE R IDE Zamiophyllum ., E LA
RN B HEFI B H A R S R T A AR A AR E , KA F R E M.
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SRR (F) Sphenobaiera fujianensis sp. nov.
(ER T ,A 6,7
1945 Baiera sp. , Sze, p. 52, fig. 17.

PR, WA BWR,EE D 7. 5em, & 10em P b, M58 AP IR BT FLER T 43 B
i REE— L UR/DMAEFEEI R IR, RENFLE, HEL 3. 5mm, AR
DURART, KEARH, HkEE, 8RR &Ik 4 ZER . RKEFAT.

ERR T B 6 BitnAs i o8, M BEA 0 ROR S HRE R B H TR AR A ARE.
B7REETH T, REFWEEMR, EREEENIMTIH. MEIIRA M Fr 5% A o E R
BT REBERREBBIENBERF BRI ERHE, # 5 Baiera #i—
B, HEMHSROABRE, AHRRRFESLILEE TEHS 858 EA BB E Y —
H,UREITEA WD H AR ERFIE, RENJE Sphenobaiera, ISR, FE A
Sphenobaiera FIR AN MR E . HENRE BB Sphenobaiera longifolia (Pomel) Florin
HIEE R 2 (Thomas, 1913; Harris and Millington, 1974)F1 24 RiARZ L, B F 434
AERK, BHEK Gem LB, M HIKWEA KB . EH Sph. longifolia B¥ITEAAR| AR
7 (Heer, 18765 Cambumna, 1963, 1967) M Ji 4 ZLH IR A (— M 2—3 40O , R FIE 5 32
E 2R R —3, B Harris Q97O EATM A E F . pRIFE(1988,71 TO Frfg i, BiE
EERFERFNER, BRANEHNE MY LR EASRARAARMLEZERT RO EHME
B Sphenobaiera angustiloba (Heer) Florin L ERAH L, B/ F N F B A — &, J\ Baxpavees
(1958, crp. 113, Ta6m. XX VII, pur. 1—-3) IR EKEF , i E B AR

WHEitR A 54t 2 B 5 E k8 Acrostichopteris expansa (Fontaine) Berry (Fontaine,
1889, 1890; Berry, 1911/ A RARR EMEE KR, FEM A EHNESUA—#. 5
EFEPRE PR EFRE—ATFE L, i APREMN, YRR ERRAE X —FFIE.

WERIGREFM) Sphenobaiera sp.
(BN, & 2B)

A LR, T LT AN A e B A ARAF R R 5. lom, B FEALSY 1. 8em, 1] THE
B WGE B BN . B T 6 , BREE IR 2 XM EAA 73 X, 3mm BE B & iRk 5 4.

W BT AR & 5 Sphenobaiera longifolia (Pomel) f. lata Vachrameev, Sph. pulchella
(Heer) Florin, Sph. spectabilis (Nathorst) Florin #1 Sph. huangi (Sze) Hsu B M H o 2
HESEHBAEM. ERFRBE, NN LRI IEL A EE.

REET)EH CGREF) Czekanowskia sp.
(E’ﬁn vE 8!@’:&1‘]’@ 3)

H 2 PR, M, KX 1lem PLE, B, DIRH M A EAE 3 RKXRRER, BIEE K
KENHA TRESRH, BARY 1mm, B S LKL 1. 5mm, My 5—6 BOLER
EETEEL. WHEARERE, B 2—14 FE KPR —LEARAIIH L. #HREF, B
RRFARZ. '

e Jif AR A I 8 P FE BE L) Czekanowskia, 5 Cze. ridiga (Heer, 1876; Florin, 1936;
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Jlonynenko u Pacckasosa, 1972), Cze. setacea (Heer, 1876; Florin, 1936),Cze, nathorsti
(Harris, 1935), Cze. hartzia (Harris, 1926, 1935), Cze. aciculata (Kpacunos, 1972),
Cze. nipponica (Kimura and Ohana, 1978), Cze. elegans(F[M]4-,1988),Cze, stenophylia
(ZEMRSE ,1988) & AT L, AR fr WA Sf s JE &6, B R 0 H e s (B Bk
ZEMMEIESREMENHRE, EP SR BRI LRETREMENIRE R, MY
AR AR AR IE S AR, KB R, WA RFEATE T LEE R ER L E .

Harris 1 Miller(1974) & 7.# Sphenarion 5 Czekanowskia B X B EFBEEREME L.
HNEFE R KB MATANETEHIKE F 1 &, MEEHRE 1 £. XF Czeakanowskia 3
B BREL E X 7= B IEAAR A = 2 [R] — 45 8}, Florin (1936) 4 & & Harris SRR #70R,
NI ENHAE 2 FZUEKFELS XAAF 4 %, FERB . REF (198O RIBINEFIR KM
HRFREERD 3 NH Bl Cze. elegans Wu, Cze. stenophylla Li fl Cze. speciosa
Li, MRk 2 ZeEATREHR 4 k. BHIFTIL, NEERITIKE 1 kB R 1 &£ EAERINE LR 2
Czekanowskia Fl Sphenarion HJME—IKIE. —f& L, Sphenarion B, kIR & (2—4
&0 B B E N Baiera, Sphenobaiera i Czekanowskia J5#{ Harris ¥ E N Sphenarion
f—IEF B3 A BAEEECAE /N, W Harris 28 1 1FF Sphenarion muiriae 13 E
T ABRHAKRITFE Q98 ER S. parvum Meng, EWRAEARBEHERILGRT L/
Sphenarion dicrae Li(ZEMIBSF,1988) ,ArA MR AT, TXRMIEFE K MWERILH.

BRI  Cupressinocladus elegans (Chow) Chow
(B N,B 4
WHHRE R, RO MBE—NFE L, REKRRE , F% 2 K& 3KEHEKIP
. BIE 2 WA BPMEL 90 R AES I 4 DREB. /D, 8 R, REX A&, T
E—RHRA, BHEN T Bh.
LRTAR A BE A A AR AR AN, BRE A R TE R RPN 8RR 3
BT E A E A REBEET T HELK T H WA Cupressinocladus elegans.,

$FLR#aBIFE  Cupressinocladus gracilis (Sze) Chow
(ERN,H 5,5
1945 Pagiophyllum gracilis Sze, ¥i47{%,51 71, 13,18,
1962 Cupressinocladus gracilis (Sze) Chow, {74,285 T, AR 91,8 1—2a,

BaX £, REAR, REBE . ZEME BE=AE, R ERERHMET, Dk
B, B T, RE R AN
YRR AT S ST EAR M ERT R T2 — 3.

WMEE(GRER)  Cupressinocladus sp.
(Eﬂﬁw Nz evealﬁ@ 3

PRA B 2 SOMERE TR . REBEHE, 2 2. 5mm 5, 1. Sem K, B AR, rH8f )y
REBRRFR, XREXM A, EWTEMAZE LA X HER, P RORBERLIERE
., TR A EE, RE R BHALL.
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LHTARA S C. elegans BAAEL B /5 & KK
BEE/NE, M BRERIREERE.

HAEE 42 (LD

Brachyphyllum cf. obesum Heer
(EMN,E 7,8

B IV 8 By bR (I3 3 B TR, £
#, 20 5mm T, B 2 RARFAE U 50°EHH
fESL BFE-TEL 2E4EK. BTR
FARZE, A RF B BIRIE &t # HE5R
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Summary
Since Sze, H. C. (1945) studied the fossil plants from the Early Cretaceous Pantou
Formation in Yongan, little work on the late Mesozoic plants from Fujian has been done,
with only a few specimens described by Wang (1982). The collection dealt with in this pa-
per is obtained from the middle member of the Nanyuan Formation in Zhenghe county. In

this region the Nanyuan Formation mainly consists of volcanic rocks with intercalations of
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sedimentary rocks; it is eruptively in unconformable contact with the underlying Changling
Formation characterized by sedimentary rocks intercalated with volcaniclastic rocks and is
unconformably overlain by the late-middle Early Cretaceous Shimaoshan Group consisting
of purple conglomerate, sandstone and volcanic rocks. According to the Regional Geologi-
cal Survey Team of Fujian Province, the stratigraphical section of the middle member of
the Nanyuan Formation is shown in Text-fig. 2.

The fossil plants are recognized as follows: Gleichnites? sp. » Cladophlebis cf. browni-
ana (Dunker) Seward, CI. daxiensis sp. nov., Otozamites sp. [cf. O. klipsteini
(Dunker) Seward], Ptilophyllum zhengheensis Wang, P. cf. boreale (Heer) Seward, P.
sp. 1, P. sp. 2, Zamites lanceolatus sp. nov., Z. sp.1, Z. sp. 2, Zamiophyllum? minor
sp. nov., Sphenobaiera fujianensis sp. nov., Sph. sp., Czekanowskia sp., Cupressin-
ocladus elegans (Chow) Chow, C. gracilis (Sze) Chow, C. sp., Brachyphyllum obesum
Heer, Pagiophyllum sp. and Carpolithus sp. ; in addition, fossil animals such as Triony-
chiodea, Monjurosuchus, Teleostei and Araneida also have been found. This flora is identi-
cal in general features with the Pantou flora; both of them are mainly composed of ferns
bearing small and thicker pinnules, conifers with scaly leaves closely attached to the
stems, and Bennettitales, with the absénce of Sphenopsida. The Nanyaun flora also con-
tains Cladophlebis cf. browniana in addition to Otozamites sp. (cf. O. klipsteini), Ptilo-
phyllum ci. boreale, Cupressinocladus elegans, C. gracilis, Brachyphyllum obesum, and
Sphenobaiera fujianensis (i.e. Sze's Baiera sp.) which are common to both, while in the
Pantou flora there appear the specimens probably belonging to Ruffordia goepperti, Ony-
chiopsis and Cladophlebis dunkeri. Many of them are generally believed to be characteristic
forms of the Lower Cretaceous in the world and South China, and therefore the Nanyuan
flora should be assigned to the Early Cretaceous or early Early Cretaceous in age. Since
the Nanyuan flora sits below the Pantou flora in horizon, it is slightly earlier than the lat-
ter in age.

It is noteworthy that in the present collection there are some forms of ginkgophytes,
including two species of Sphenobaiera and one species of Czekanowskia, which are flourish-
ing in the Jurassic. Ginkgophytes, especially Czekanowskiales, are considered as charac-
teri stic of the Siberian floristic realm; however, they are also found in the Leiyang For-
mation of Shandong (Lan, 1982), the Shouchang Formation of western Zhejiang (Chen,
1982) and the Pantou Formation (Sze, 1945).

Cladophlebis daxiensis sp. nov.
(PlL. 1, figs.2—7)
Frond at least tripinnate, small, with whole shape unknown. Penultimate pinnae lin-
ear-digital in shape; with distal portion tapering gradually toward the apex, attaining

about 5cm long and about lcm wide with comparatively stout rachis, alternate, less close-
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ly set, normally attached to the main rachis at an angle of about 60°, but about 45° on the
distal part of antepenultimate pinna. Ultimate pinna falcate, with obtuse apex, small,
about or under 5mm long and about 1mm wide at the base, closely or separately set, at-
tached to the penultimate pinna rachis at a large angle. First ultimate pinna on the_acro-
scopic side slightly well-developed, parallel to or lying obliquely on the antepenultimate
pinna rachis; those on the basiscopic side smaller than the rest. Towards the distal end of
penultimate and antepenultimate pinnae, ultimate pinnae becoming less developed, either
with lobed margin only or even pinnule-like. Pinnules small, thicking substance, ovate-
slightly deltoid in form, with convex surface, katadromic in order; basal pair largest in
size, with a length of nearly 1. 5mm and a breadth of about Imm. 11—15 pinnules in each
pinna, alternate, closely set, with possibly adjacent pinnules confluent at the base,
obliquely attached to the rachis with the whole base. Midvein thin; lateral veins simple or
occasionally forking once at the base of pinnule, straight or slightly arching upwards, with
2—3 on each side of midvein.

Fertile pinnules similar to the sterile but slightly reduced, ovate-semicircular, with
entire margin. Fructification borne on the abaxial surface of pinnule, with only one on
each pinnule, 0. 5—0. 6mm in diameter, consisting of elongate cells; no annulus seen.

Some specimens with fertile and sterile pinnae are found in this collection. In the gen-
eral habit of pinnae, the small size of pinnules and the thick lamina, the present species is
similar to Scleropteris tibetica Tuan et Chen (Tuan and Chen, 1977; Li, 1982; Zhou and
Liu, 1987) and Sphenopteris cretacea 1.i (Li, 1982) from the Lower Cretaceous of Tibet,
China, but in the latter two species, the pinnules are of the Sphenopteris-type, elliptical to
obvate in shape, with a contracted and then decurrent base attached to the pinna-rachis at
a smaller angle, while the first pinna and pinnule (or lobe) on the acroscopic side are very
well-developed . It may be pointed out that these two Tibetan species should belong to the
same plant, because there are no specificaly significant difference in the size of pinnae (in-
cluding pinnules) and in the shape of pinnules between them. According to Zhou and Liu
(1987), Scleropteris tibetica is a schizaeaceous fern, The present species is also similar to
Sphenopteris lithographical (Saporta) Barale from the Upper Jurassic of France (Barale,
1981), but differs from the latter in the shape of pinnules.

It is difficult to decide whether the fructification of the present species is isolated spo-
rangia or sorus, because its nature and structure are not yet well recognized and no spores
have been found due to the unsatisfactory preservation. Thus the authors use the name of

the form-genus Cladophlebis to include the precent species.

Zamites lanceolatus sp. nov.
(Pl. 1, figs. 3—4a)
1982 Zamiophyllum buchianum (Ett.) Nathorst, Wang, p. 226, pl. 131, fig. 8.
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Leaf medium-sized, possibly oblanceolate in outline, presumably attaining 30cm long
and 10cm wide, with rather slender axis 2. 5mm wide below; petiole unknown. Pinnae
long and narrow, lanceolate in outline, with obviously contracted base forming two round-
ed basal angles, gradually narrowing to the acuminate apex; length of pinnae varying with
their position on the leaf; longest pinnae on the middle portion of leaf over 5. 5cm in length
and about 5. 5mm in width. Pinnae alternate, very remotely set, attached with the central
region to the upper surface of axis at an angle of 60° but only partly covering it. Nerves
dense, arising more or less divergently from the narrow base, dichotomously forking near
the base or in mid-course, mostly almost parallel to each other and ending on the lateral
margins of pinna, typically with about 18 in number on the middle portion of pinna.

This species is characterized by very remotely set and lanceolate pinnae with acumi-
nate apex and rounded base and by the crowded and more or less divergent veins. Zamites
nipponensis from the Upper Jurassic of Japan (Kimura and Ohana, 1988) most closely re-
sembles ours, but may be distinguished by the larger leaf, the asymmetrfcally contracted
base of pinna and the parallel veins ending on the margins at apical half of pinna. Another
very similar species is Z. feneonis (Brongniart) Unger mainly from the Upper Jurassic—
Lower Cretaceous of Europe (Ettingshausen, 1852; Schimper, 1872; Saporta, 1873,
1891; Carpentier, 1938, 1939; Barale, 1970, 1978, 1981); however, in Z. feneonis the
leaf is oblate or elliptical in outline, and the pinnae are broader and shorter, attached a lit-

tle closely to the rachis at a large angle.

Zamiophyllum? minor sp. nov.
(PL I, fig.8)

Leaf oblong in outline, with a short petiole, small, about 9¢m long and 4. 5cm broad.
Axis about 2mm wide, with numerous fine striations on its surface. Pinnae linear in
shape, with distal part gradually narrowing to the subacute apex and sometimes slightly
arching upwards, and with the base asymmetrically contracted, about 2. 7cm in length and
about 2mm in width on the middle portion of leaf, opposite to alternate, somewhat re-
motely inserted to the upper surface of the rachis at a large angle by more or less semi-am-
plexicaul base. Nerves faintly preserved, parallel, with 7—8 in each pinna.

Zamiophyllum was established for some large fronds derived from Togodani of Japan
by Nathorst in 1890, which were thought to be specifically identical with Ettingshausen's
Pterophyllum buchianum from Wealden of Germany. After a close examination of many
Japanese specimens from various localities, Oishi (1939) found that the pinnae are not at-
tached to the lateral side but to the upper surface of the rachis with a semi-amplexicaul
base, and the plane of pinnae forms an angle with that flank of the rachis. He pointed out
this feature is the essential character of the genus Zamiophyllum which can easily distin-

guish it from Zamites, Ptilophyllum and Pterophyllum. The present specimen is similar to
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Zamites, but in regard to the shape and the more or less semi-amplexicaul base of the pin-
nae it probably belongs to Zamiophyllum. It differs from all the known species of Zamio-
phyllum in the small size of leaf and in the pinnae which are remotely set and attached to

the rachis at a large angle. Besides, its nerves are very crowded.

Sphenobaiera fujianensis sp. nov.
(PL T, figs. 6,7)
1945 Baiera sp. , Sze, p.52, fig. 17.

Only two incompletely preserved leaves in fan-shape, with a petiole-like base, up to
7. 5cm in 'width over 10cm in height. Lamina divided into two parts by a deep sinus reach-
ing the top of “petiole” , and then each part subdivided by three successive dichotomies at
varying intervals into 6—8 ultimate segments about 3. 5mm wide, apices of ultimate seg-
ments all missing. Veins distinct but slender, forking dichotomously 3 or 4 times, with
about 4 parallel veins in each ultimate segment.

The species is characterized by the deep dissection of the lamina into very narrow, lin-
ear and parallel segments and by the petiole-like base. It is comparable with Sphenobaiera
longifolia (Pomel) Florin from the Jurassic of England (Thomas, 1913; Harris and
Millington, 1974), but in the latter the basal, undivided portion of leaf is longer (at least
3cm and even up to 7cm), gradually widening upwards to lem below first dichotomy and
the segments are more separated from each other, branching at a larger angle than ours.
Our specimens are similar in appearance to the pinnules of Acrostichopteris expansa
(Fontaine) Berry from the Lower Cretaceous of North America (Fontaine, 1889, 1890;
Berry, 1911), but different in their larger size. Moreover, the latter are pinnately at-
tached by a slender petiole on the leafy twig (pinnarachis), while the present specimen

seems to be simple leaves due to the absence of this feature.
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