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Equisetites sarrani Zeiller

Equisetites sthenodon Sze Fifh
Equisetites brevidenlalus Sze ¥Fih
Equisetites acanthodon Sze 3fh
Equisetites deltodon Sze Ifh

Equisetites sp. (Strobili of Equisetites)
Equisetites? sp. (ct. E. rogerst Schimper)
Neocalamites carrerei (Zeiller) Halle
Neocalamites carvcinoides Harris
Neocalamites brevifolius Sze Frkp
Neocalamites rugosus Sze Prfh
Neocalamites sp.

Neocalamites? sp.

1. B
1. BEH

IR (HAVEED

Cladophlebis (T odites) shensiensis P’an
EEpF (Matoniaceae)

Phlebopleris? linearifolia Sze Ffh
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2.

RIKEBRMIEIRE

Cladophlebis raciborskii Zeiller
Cladophlebis cf. gigantea 6ishi
Cladophlebis kaoiana Sze Hifh
Cladophlebis graciles Sze Hifh
Cladophlebis ichitnensis Sze 3
Cladobhlebis stenophylla Sze FHrfh
Cladophlebis paralobifolia Sze HTFh
Cladophlebis suniana Sze FFh
Cladophlebis sp. a.

Cladophlebis sp. b-

Sphenopteris sp. (cf. Sph. arizonica Daugherty)
Sphenopteris? chowkiawanensis Sze P
RSB A LA (Undetermined Sterile Pinnae)
HEEIEH

B e

Danaeopsis fecunda Halle

Danaeopsis? sp.

TEEEEE?

Bernoullia zeilleri P’an

Cladophlebis (Asterotheca?) szeiana P’an

ByHEmM

L

IL

III.

it o g

T hinnfeldia rhomboidalis Ettingshausen
T hinnfeldia major Raciborski

T hinnfeldia nordenskioldi Nathorst

T hinnfeldia rigida Sze Hfh

T hinnfeldia alethopteroides Sze ¥FHfh
Thinnfeldia laxwusa Sze Fifh

Clenopteris sarvani Zeiller
?Protoblechnum hughesi (Feistm.) Halle (?F0)
Sphenozamites changi Sze 3Fh
Sinozamites leetana Sze T, Frfh
Drepanozamites? p’ant Sze Fifh
SRR

Ginkgoites chowi Sze HFrfh

Ginkgoites sp.

- A
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Glossophyllum? shensiense Sze ILifp
?Sphenobaiera furcata (Heer) Florin
Sphenobaiera crassinervis Sze Hifh
Psygmophyllum? sp.

IV. BiwmfE#nE (Caytoniales)
Sagenopteris spatulata Sze FFh
Sagenopteris sp.

V. BFHBANSBEARNILE
Desmiophyllum sp.

VI SEMESRILE
Swedenborgia cryptomerioides Nathorst
?Stenorachis (Ixostrobus?) konianus (6ishi et Huzioka)
Conites sp.
Carpolithus spp.

REEMLE
Problematicum a.
Problematicum b.
Problematicum c. (Muscites? sp.)

BREMER
Radicites sp.
T aeniocladopsis rhizomoides Sze B, Pk

TREREA R 1936 4R P00 32 09 1 & JE M B ILSY 16 Fh, Fohy 2Sckizonenra
gondwanensis Feistm. L1345 Neocalamites carcinoides Harris f—Fh{RIERIE, HEH
St B AR, BAFA Cladophlebis cf. roesserti Zeiller 1yBIRALRMRE,
RFT BRI X — A Oladophlebis (Todites) shensiensis (f—Fhas BT 2 oy LA,
LRI R Ol shensiensis W /MR TEAMRETE RHEKK, W H 8 B A K W
Cl. roesserti FupRALEy Cl. shensiensis Wye M fLARSEDMAN, Harris BEH
iy, Zeiller BfRARFIEX—HAG“FRBU"HD Presl MYIRMAERARTERARARAY, P
Cl. roesserti Zeiller—/~3¢ A RAREERSERY . VB4R RIS A TR Fn 128 BTRA 58 09 44
B2 2 A B Cladophlebis shensiensis Pan, Cladophlebis szeiana Pan, Clado—
phlebis of, gigantea (Sishi, Bernoullia zeiller: P an, Danaeopsis fecunda Halle (=D.
kalle; P'an), Thinnfeldia rhomboidalis Ettingshausen, ?Proroblecknumt hughesi
(Feistm.) Halle ?%h (= 5y “ Danaeopsis® hughesi Feistm.), Glossopkyllum? shensi—
ense Sze (=¥5HYy ?Noeggeratiiopsis lislopt Bunbury), Comites sp. (=¥ Prob-
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lematicum), BRHSEDAHFKLA D, HRENBEGTHE, £ERHETHRY
175 F5) 3 #.

Cladopllebis grabauiana P'an (BHHE B TR 4R EE)

Qinkgoites magnifolia Fontaine (JBRERATHEME)

Podazzzm-z'tes lapceolatus L. & H. (JBF Podozamitales H)

FE& FIATER A RIEEA 62 i s, T il 3 Fir, JRAMIFT S 1 2 Rl
Wy A 65 i, Forp 20 % Fh, 26 SUimh (BN h B ARk AR R SRR K
4 %0, T B ARE M 4 7)), BATEWH AR EEIL ITH GuhBafmg
R 4 ¥, B AT ARF MEE Y 4 1, #h AT ET B A MH LN 4 #, o8
AHHLA 1, RERGEARALE 150, BERMALEA 3 fh, 23566 ik, 4
BRANARGEDR, BT R EHERE LR

HEEERM ) 1 ©)
St =] 13 (6)
B M 20 ®
FhTBRIA 8 ®
TRk 3 3
MR 0 )
Podozamitales H (R 1 (1))
SRA 7 ®
BEEM#E (Caytoniales) 2 (¢))
Pact- v AT (A 4 )
SABARILA 1 ()}
EERIL G 3 ®
HqEieE - 2 @
23 65 Fp (2B) B (3rFh)

BPE_ B RBRMAEIE A F AR 0 57 7Dk (Filicinae) 4 5335, 15 2506
TR 280 b JUR B AT 16 Fir, BB HA 4 5, 363H4 20 Flz £, ZoshBifior 8
2%, HoAEA ATETEHE AN AR H 231 13 i o 6, B R R
AW H 258, Bt Fh TR AT 8 FITORTFMEA 3, SRS HIMMIH T B, Hih
BFE 3, HeEmmLL 3 Fn 280, BIEMME (Caytoniales) # 2 Fh, iz
Sy, BT IALT S 4 R, BRI % 1 Fh, BERBRILTSh 3 Fh, 4R
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A 2 Fh, SR SY 1 #R(FIBEH 2 #R), Podozamitales HA 1 ff,

JEFAE AL IR 538 T B A HE BRI 35, B AR A ey BURR 2., #E |
FEA 1wk 1 FoR TR BRI E, fAREEN. X—E) Podozamites lan—-
ceolatus (I.. & H.) Braun, X — /R SEARIGEBIRA M Z M, Kb RS
AR B P E, BB A 1843 45 4 Braun By (1843, 25 36 ) {bhFSEL By
1R Gk ) — 8 Zasnites [F—FhFeBIMOBIY,. SLEN W MR R R it B i
Y Gagk, M EAT L A, 153 1867 45 Schenk 4l T —I R4S, HAETRA BR
JERy (1867, 55 160 5, [@A 36, @ 3), MSr AR RMEE I, 3k Podozamites J&
B FOFERG . 45 SR A 2R I JB L 0 Y 35 BB SO SRR Nathorst, fB#sH T
W (1911, 35 1—10) (1) Podozauites By A3iER G oG B Cycadocar pidium; (2)
Podozamites TNRFEEEM R15E (Sprosse) fof1, BRIETEA R ER B HFR.
—HBI4 K, TP EE AR HESE 2T E S B AT R A A S, ARTTHR
iy Podozamites Je Fty b 86 B o5 ShEEENA BR{RA0. IEfn Nathorst, Seward PlR
Schuster FrAA{EH—#E(2E Seward 1911, 55 51 1), X—BHidy, M4 E & BT
A ™ 25— FR B B AR . WiTHE 1931 451931, 88 16 B DI LR Iy
Fi SCAT R H — [, NS UL B A A A A A 2 T 1, Gothan ZE3 BT IR AY
#F 2 (Gothan & Weyland 1954, 45 252 I} 316 &) whilg Podozamites —IB Bk
B;—H, £>4 Podozamitales, 3 BRI 3X—4> H ffdF1 HAHESERORRRE, BE R
Pty HAATRRDBE Podosamites lanceolatus —Fh AR EMEEMAIE
B (Rhaetic-Liassic) W45 b 43 fliss e B3 S fb—Bh 0y B E & B 1k
1, PR E D, BRI DTSR h AR TR DS, R R R IER
BRI RIS Z . RS A R BR Podosamites WynTHERY, Rofs TRRBHSL
PRty —BL W &y Desmiophyllum sp. WA, A23CHE 1951 4EBRAL Y FRiTAER
Fr—ar G B R B AL, (B AR S B IR B 4 R (1936, %% 35 ), Podo—
samites (5 1ERESIRIC R i L300, 22 I b R B BB IS,

FERARM BRI 5B A A AR BTN 24, JrIEM ¥ P (Pteridophy-
ta) FPBAGTE R 64% DLk, b R B 13 %h, BBRE A 16 1, REREEH A

* HANE Podozamites FAHICIMIRINI—B Agathis {ILER. ET=HEBHNRME R Albatia,
SIEMAEA Podozamites FR{Ll, AFE Schimper Fi Mongeot 1844, HEB By—Sii AR
ol H—ER 52, XMBEnNESEHEARERE, RO SRE SR ARAR, R
frid 1931 4% 16 HEWRBHAL Y,
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8 fh, B ki, MRERETEMIPIS, IERMMI S ¥ DA F BREGIH 8 F, 4
ik 3 JB. BRI HER Neocalamites . Equisetites BHRE, Horbiy b 4
Hifh, AR ERBROALG, HIKRELL Cladophlesis Y32k, Bk 1936 42 PR Y
MANFFh Ol shensiensis B Ol szeiana BFAGFHEV, FERPTASENH R PR
# 6 NgEh, 2 CLl. kaoiana, Cl. gracilis, Cl. ickinensis, Cl. stenophylla, Cl. sunia—
na Jr Cl. paralobifolia MENRIREFIGIIL A, Cladophlebis — B M2 B A4
ATFENEA T LEERESE Todites BT, FATERE REME AR MR
SRICP (AZEAL Osmundaceae) BY— g (AT TS IR, 176 B SR L HR () T'odea K
BT, W Cladophiebis WyZimh (Dlhin Cl. exilis LBRELEF
Cl. arguta Ji OL. lobifolia B RGBRFL) & MM R H—H S BERERZT
1. YEZFAEAH B LA RPN LA, RRTFRAEARMERE, BR Toda
B Todites BRI, JeFh RPN ATEEMBRBR Ol shensiensis @), K2 D
Cl. shensiensis PPan —Fp-RBRRER (e 0y, Ol széiane Pan HEMH B
A RIERESER G HRE Pecopteris arcuata Halle, Fe2MN BTG HHL RIS
P I =&Y Asterocarpus virginmiensis Fontaine, ¥ K BT A IR FIEE AT
f£l, b Ol szeiana U EREABREEPN, Fontaine 1883, 57 41 TR H
Mty Asterocarpus FIE AR, XNFALMEFRERY, RTRAX—HESR
RBFIEEFG, FAEPR W78 A &85 R & 2Ry dsterotheca ¥y, HARHY
Cladophlebis 2%, RERRBFEM A LA, BVE R H, BRAFR E 1 IHE
2, FeR TR BB R SR R, BUshn Phlebopteris? lincarifolia HiR—
ANk, B AREBE, BIERAPR WEEX LA A B R Dilebopleris
AyATHE, HEBREEBEF (Matoniaceae) /A £ 58 2 AT HE M, HE Y Danacopsis
Jecunda Halle BB 5 7 FREOE A RIIFRIRLIRNR M BEFBR (drckan—
gropteris) F B AT B H B EH BEMW, SRR L BRI RE M Scania
M, ERERA RN ERR . BREEXIARMNAE Danacopsis FRARED
RBRX—AFIE? MR T RESE 20 P0E, (HHERRTHER, B8 IR
HEAR, BEGHENERTAIRE T L5 AT REN, Bernoulia —B Rk
FEBRREY. X— BN RHIERD RSP TS HDR F e 2k, o
P BRBE R P E, BEEE SR RAEILBR RFEEE " A7 ek 5
K. Hirmer (1927, &5 591 F) LM ARBRFEEE 2T, W HEBIE: “HEHY
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AAFREEE B RALUGERE T AN EFERE". X—B Wi E & & i
MZE G, M Danaeopsis —pERBS HAERR BN L =EA R0, T H R R Mg
Wih L=EA I, Bernoullic MyE R BEEH AT HORE G 78 3 0% IS 3 22 1 Py 301 340
i, RIB I BCE M f (1954, 55 211 W) Danacopsis BB T HBNBRALLE R R
WG R, RBXENE R AR Cladophlebis szeiana Pan Fo R T80
RS, BROTRUIA, BT EEE B WA R, AR R E AR,

ERA RN B =T AT BRI R Thinnfddic — B4 S %Rk, 364 6
MWiFifhA 3. JLBMMN ERE M MLIE4 K BB P &, Lundblad (1960, 55 34 &)
B4~ S H B RE-Fk# (Pteridospermae?) Fi1 Lepidopteris —f, {E#F(E
Tlhinnfeldia B BRI “hEREFFHEE" (Mesozoic Pteridosperms) [¥jFIHE
. Seward (1910, % 637 E0), Harris (1937, % 31 ), Darrah (1939, % 94 &),
Emberger (1944, % 303 E0), Arnold (1947, & 239 B) & Migdefrau (1953, %% 256
FORMRIE Thinnfeldia S TP, Gothan BIFHIMNEI—RE, BIBLASRIHAS
FEP A RINSEH - BREIN. 4B 78 3 5O U BFL #1954, 38 270271 vl
Thinnfeldia, Dickopteris, Lepidopteris, Cycadopterisesss.. Sl Crh AR AR R
(&) B A R AR L A4S (“Mesozoische dusserlich farmartige Pflanzen versch—
iedener Art”),3f ELAE IS M. X B MR BRAE 0 B AR i %H(Gymnospermen) ,
R R B R R R R R A MY 8y (“e---die keine Farne waren,
sondern zu den gymnospermen oder gar zu noch hﬁher stehenden Pflanzensippen
gehort haben”), X¢RO3XELHESy, He 20T BRI B R JEAR - My B0 L (R P BRI B
R, RIANeRFERTIAE, By Thinnfddia 5, Fe0e3 DIASERADEN P8 RIF n
?Protoblechnum hughesi (Feistm.)Halle (P51fh) B Clenopteris sarrani Zeiller #5348
FAFF-BREE Y PTRERY, Zeiller (1903, 8 52 BB 4Gy Clenopleris, ReFh-5BREHY
—}-, Seward (1910, 55 548 B G AR FIRE, AL mS T “R7T
FRH X — B AR R RO IE PR, TiF§ R ohkttisEl (Cycadophyta) By—BF 8k
Hofth, ELREAS BT BP9 7" . Gothan FeH 5SH HUR B BoRL (1954, 55 316 &)

2y Ctenopteris Bf Nilssomia —Jg (Nilssonia gruppe) KiAEHHR HE 3T 4,
?Protoblechnum fughesi (Feistm.) Halle —fi, R &2, K, KRiEHE D
| BB ALY, R A NS B REAY T, BIGK— A HEARBE Gothan Bk
B, TR 4 B RN R SR DR, WA B HTEEE, BB A—F
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F s T (BB 1956, 45 18 B; Sze 1955, £ 207 B, {Rin/B ARTAYHIS
B3R, JE 5 v 03X — R A Y 855 2 1 IEME DERLARA SR I DA 1Y 17 BRIy AR
KRB PR Danacopsis hughesi {8 MARTTSE, MAIRELZKI Seward, Sahni
B Kriusel-----SEHHL T,

FERAEZRRY E VT S A B SE ASE ARE FR, hSEdh A
R LR S B B TR R CL R T Ok B e B b0k B e B By P 2 —.
oo A H B3, B3 K 3 ) Ok B A B KRB dn Prerophyllum, Zanites,
Otozaniites, Ptilopkyllum, Nilssonigsssee Sl AER B EIE AR IR, &
M RTE AR, MR R BLAREE T = A Sphenozandtes changi sp. nov., Sino-
zamites leeiana gen. et sp. nov. B Drepanozanites? p'ani sp. nov. {BARHiF, Sphe-
nozaniites Re—JB I 2 S HENy, ¥R R v A2 R0 P 5 BB R iR B (Coun-
cillon 1914, 45 7T B, B 3, [& 6, 6a), B NFIMMAETE BF B & R (Hsieh, Chao
1925, 55 6 5 Sze 1949, 5 26 F), ARTHYBIFIES S AT IRAMEIL, EBP A,
AR B EB B Sphenozamites JrRegBIRALFEMESL R 18 JH By iR Virginia-
Keuper #ufgH (5 E=2&A0), HERHEEFIRHZXAFRMEFHARR, Seward
(1919, 5% b8BT E{) ¢ Sphenozamites B ‘I PAEMIETALE, EBR—ENF
A2 T HEEZT, /b3 AR DASE A BRI Sphenozamites WyRgsE B HHTHED
Sy, BII—FBARMmE, BARAX—B A RHEE HEAH M, REED
B A IENL AR L LAY AR A 1 B b A RREE 2 8T, SAPTARZERH s ARX
— B AR T HEA S _ LB R, " Seward MBI Sphenozamites {1y
BN BTERY Zamites” {BAR—ERTFGAEENR Zamia B Zamites FRSEIIBY
{0y, Gothan ZEITHYZCENSE (19564, 15 292 B K45 296 BY) th, ¢ Sphenozamites,
Anomozanites, Otozamites, Zamites, Dictyozamites, Pterophylliseesss- S R
BBt IERILA" (“Blatireste von Cycadophyten™) MR HZF. AHFIEER
FI—E R, 8% Sphenozamites Wy bR GHEHE RS, JLWT HE i & 1R KH,
Sinozamites — A3 B AWRISE, 8 A RBIBIETALA 0, FREE R ATy 850
BEEREHA, AESEX—BETF WA ER Sk’ (Bennet-
titales) MFEEMLAT, FERAEAERAMIRE T 1D, FEIR AT SEHARYE, MR Sino-
zamites W RSERMM S Liyibhr, 2R Drepanozamites? p'ani Sze —Fh, {R7THE
WA S A I, DLERTH T, B2 sl —4 Pk, LB ARIE
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fess e A B, I8 Harris (1937, 85 27 ), 0 Drepanozamites nilssons
(Nathorst) Harris —fh-REBRJEkH (Cycadales) Yy,

ERAMBR RIS AL EREER . BARD R R0 8 A M
I Ginkgo W4Hh, Ginkgoites Wi, } Baiera WAFAEIEER B HIAR M, 0
WCERPWWESEH Ginkgoites [— PR e —=A Ginkgoites sp., Tj Glossophylluns?
shensiense WBESL QLM IR ARICR G L iEERamit), Ea AmAlEE, |
H X — R AT BEAYRABEE A Lunzer Keuper ((L=&40 FD MHER Glosso-
phyllam florini Krausel EHFLHBRER, ARITEAE P RRM T st £ 84
F1 G Jlorini FHRIMEEEA,, X— 4RI L R dntholithus weitsteini Krasser
ARG B, M RESL, JRTHEPR A B % Poygmoplyllun? sp. WfLti
B R—FhIEF PR BT, B R MR BT HER,

ERMMBHE RIS NEERI R RBEHEMME (Caytoniales) HYIEHS
fefi Sagenopteris, T —F RN ER, X—HHPHIE Thomas B:ivih iHE
FHEdp, Hirmer (1937, 5 271—289 5) {5 &2 & 7 Az X I B T BRE. Harris
(1937, 48 31—39 B WAME E B IR BREHIN, Gothan A LB0R#: (1954, 3 323
H) x— 1 H, BHUGFIAR BB Z T, BR Sagenopleris X iy 3 Mk
£y T W B AP —M P (Marsileaceae) BYFEES, H A Thomas J§H:
F1, Caylonia REJFh-FLA A OFDAR, B4 AR AMBUREE. Pt AEERR Sage-
nopterss R FHLAE R E PR M ERER G, BARENIELR (FAE
) hRBETREARD LA (Sze 1946), FibbEES 13RS BRI,
FERAN T Yamanoi B Yamaguti #y h=#&#2 K& Nariwa J Okayama i) Nariwa
% Oishi ZHRMIEIHD, BESMBAHNY Kuuma J§ CFHEHD), Kiyosue
group (kP L) B Tetori R (LPRP L) EZE Rydseki R (T HERLWI (BF
Oishi 1940, & 360364 E), HSWBLT Sagenopteris RAGERALE, Caytonia R
Wbk Caytonanthus B Gristhorpia KWHEFEES LA, FEREE A
Rig e 4 BT HER.

- B EERIE ST AL AT, ESE RA A EE vp R A AL 7~ 2858 (Strobili of Eguisetites)

AL 5%, SR BILT Swedenborgia cryptomerioides, ?Stenorachis (Ixostrobus?) koni—
anus, Conites sp. P} Carpolithus spp. %, Swedenborgia cryptomerioides [pi%

BURIER G LAY, B B BRI B B R. A HAEIREY Nariwa) HdE,
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76 2R 0 F— o S BT T 5 M—Flt Sww. major Harris (Oishi 1940, %5 416 ),
EIFhAG cryptomerioides B g S, X—F AN R EHSIR B REEFRHER
HAHMIK (Cryptomeria) iy, RHHERFMBER (Zapfenschuppen) FIHIRZ4ELL,
FERTRIRE SR OB TR . Bt Swedenborgia KGR LA T B
W H H BT HERY, Harris (1985, 55 107 B B8 b Fh 4k 47 46 #5 bk B 22 0% A
Podozamites Fe—BIRBINZER, 102 2L BR Podozamites Wy, Harris (1936, 4
147 B)) [WEEAH{S b0 Twostrobus HEIEA WRB R Podozamites iy, YEEX R
HREFTRARFRELRE, EEMHIE Podosamites RIREAANFEER Cycado-
carpidium W, ?Stenorackis (Iwostrobus?) konianus Oishi & Huzioka HTR AR HA
AHES B, IRWTRENX—Fp o AL SR A e b A . EIER DT
BHETHETHAE, THRRRETSM: REAREXE faskibE sl Carpolithus
spp. —#bo P LA MREE R B IR R A Hit i, — 3043 W HE B A Fh BRI R ot
MIMER, sCRIEM Conites sp. IRFTHER B RARHIFESINY,

Desmiophyllum sp. FIHER Podosamites f—/NaSFh, IRArEiS, X &R
W@ Podosamites lanceolatus forma latior Sze (Sze 1931, %5 28 E) Y,

“BEM{LA a” (Problematicum a) {R7T BB R SAf 4Ry, I HAR 7T HE B
RARBSE R, “BERIMLT " (Muscites? sp.) {RPTHERIB AR,

FFR BT B AR TTHE AR H  Neocalamites 8%, Equisetites {HLELA

MRS RO, MR AR, R B LS T A D—H ) 5 Y ED
Z, MR R THEB RS RE, itimR e L=BREIEE AR,
HEaA (1) EEEHEHZEPLANKE, BIKE . HEEEH RFFRECE,
REHDREE R BRI, TR PG I H W GiEm Ak £
e, S HCRE Y e R B AU R A AR, e R ER R v I 2 B P30T 9 4tk g o,
BT ARBIM PR G n Dictyoplylium, Clathropterisy----« PR #¢ B T35
kB A R CRT DB Coniopteris ¥EIERIGIRA LIIEMR, 2K ARHY
PRET A, (EBMERER G PRI Dictyophyllum Ji Clathropteris WwT HEE,
AREEAR; R BAS BB & b3Em L=Aa i (Mittler Keuper)
g, (2) FEERRESD, 0T LR ERNSB AN IEIA tn Zandites,
Otozamiites, Ptilophyllums, Plerophyllnue, Nilssonigeeseo LA EERA, Xinkk
BT RN A MRS G n Ginkgoites sibirica, G. lepida, G. kermelini,
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------ DIk Baiera gracilis, B. gutlhawmati, B. Undleyena.+ S PL B AISR 7 K d48
LW Czekanowskia, Phoenicopsis WA F B ARE B3, #0 & 3% DI RMHRB
WAL RV R S B JES o 30T 2 B 0TI DL B v Ok B AL B SE 2RI, T L b R
RLEREE, EREREE. XN BN EA B RAE, Bk D ke %
TR AR AL, ZEC R R IR T 2. T Podozamites HRgEL, I EEAE—/K
A staRieh, 2 BB RIRA, Lo AFFNER,

R SE BAR M ZE MR 5 F B e e B B B R R R D X — i B R
WLL Dictyoplyllum Fr Clathropteris Jy=E Wik A8 s E B i BB 7 22 ke
WM,

& £ X #
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ON THE BOTANICAL CHARACTER OF THE YENCHANG
FLORA, NORTHERN SHENSI

H C. Sz
Institute of Paleontology, Academia Sinica
(Summary )~

Since the publication of Dr. C. H. Pan’s important memoir of the ‘Older
Mesozoic Plants from North Shensi’ in Palaeontologia Sinica Series A, Volume
IV, Fascicle 2 (1936), a great amount of additional specimens have been obtain-
ed from about 36 localities of the Yenchang Formation in N. Shensi by the
members of the Administration of Petroleum, China and by myself in a field trip
to N. Shensi in the winter of 1951. It is this recently acquired material forwarded
me for examination by the Director of this Administration ;Mr. C. Chang,
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which forms the subject of a monograph entitled “The Older Mesozoic Flora of
the Yenchang Formation, Northern Shensi” and which will be published in 1956.
This monograph comprises 62 recognizable forms. A complete list is introduced
in the Chinese text of this paper (p. 245). In Dr. Pan’s memoir, about 15 species
have been made known, only three species i.e. Cladophledis gradaniana, Ginkogites
magnifolia and Podozamites lanceolatus are not described in my monograph. The
Yenchang Flora described hitherlo numbers 65 forms. The distribution of these
65 forms among the different groups is mentioned in the Chinese text of this
paper (p.248). The numbers in brackets denote mew species.

The proportion of the different groups is on the whole what may be expect-
ed in a flora of the Older Mesozoic. The most dominent class of the Yenchang
Flora is Filicineae, in which the Filicales consists of 16 species and the Marat-
tiales of 4 species. The Filicales and the Marattiales form about one half of the
entire flora. The striking feature is the abundance of Cladophledis-forms in re-
gard to both species and individuals. The sporangium-bearing specimens occur
only in two species. The species Ol. (Todites) shensiensis belongs certainly to
Osmundaceae and the species Cl. (Asterotheca?) sze¢iana is probably a member
of Marattiaceae. Another form of fertile Fern-frond is a typical Berwoxdlia be-
longing probably to Marattiales. Many beautifully preserved specimens of Zana-
eopsis have been described as one species 2. fecunda Halle, because of the fact
that a very characteristic fertile specimen has been found from the Yenchang
Formation of the Kansu province. The species belongs undoubtedly to Maratti-
aceae, because it agrees most closely in the structure of itssporangia, borne on
the long and narrow pinnae, with the recent Chinese marattiaceous fern
Archangiopteris. The species here described as Phlebopteris? linearifolia belongs
probably to Matoniaceae.

The Equisetales occupies the second, largest number among the flora. It
consists of 13 forms with 6 new species. A few impressions of cones have been
described as Eguisetites sp. (Strobili of Eguisetites). Many new species of Eguise-
Z2izes have been described on the basis of leaf-sheath. All of them are more closely
related to the Older Mesozoic known forms. The new species Neocalamites rugosus
agrees, in the zigzag lines of subepidermal feature of the stem, fairly well with
Calamites rugosus Jongmans of the Westphalian age. The close resemblance of the
zigzag structure of the Palaeozoic and Mesozoic forms is indeed of special interest.

The “Mesozoic Pteridospermae™ are represented by 8 species of 1'%innfeldia,
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among them three new species have been described. A few small pinna-fragments
are undoubtedly identical with the species Crenopteris sarrvani Zeiller from the
Tonking coal field and a few very fragmentary specimens are here described under
the name of ?Protoblecknum hughkesi (Feistm.) Halle (?sp. nov.). The presence of
abundant specimens of the Tkinnfeldia-type both in species and individuals in the
Yenchang Formation suggests also an Older Mesozoic age, since the T'zinnfeldia-type
of plants played a prominent part in the Trias-Rhaetic vegetation of the world,
and in the form Dicroidium, distinguished by its forked fronds, is especially
characteristic of the later Triassic floras of S. Africa, S. America and Australia.

Of the Cycadophyta, only three new species have been described. The new
genus S7nozamites might represent a new leaf-type of the Bennettitales. The
new species Sphenozamites changi is closely comparable to the known forms
characteristic of the Triassic-Rhaetic. A different type of leaf is illustrated by a
new species of Drepanozamites? belonging also probably to the Cycadales.

It was in the Triassic-Rhaetic floras that the class Ginkgoales first gained
a strong position. In our collection, the Ginkgoales are represented by 4 genera:
Ginkgoites, Sphenobaiera, Glossoplkyllun?? and Psygmopkyllum? The last men-
tioned two genera are of more doubtful affinity.

The occurrence of Caytoniales in the collection are of some interest, though
the specimens are fairly rare. The position in the plant kingdom of this widely
distributed Upper Triassic and Jurassic genus Sagenopleris has long been in doubt.
It has been shown by Thomas that Sagenopteris are in all probability the foliage
of plants which bore reproductive organs indicating affinity to the flowering plants.
When first described Caytoniz was compared by Thomas with the angiosperms,
the genus has been regarded by many authors as a Jurassic representative of
angiosperms. Later investigators have shown that the genus Cayfonia is essentially
gymnospermous and most closely relat(.ad to the Pteridospermae.

Of the Coniferales, no definitely determined specimens have been discovered.
The absence of any undoubtedly remains of conifers is very surprising, as the
conifers form mostly a conspicuous feature of the Mesozoic floras. The same can
be said for the absence of Podozamites-leaves in the present material, though Dr.
P’an has described several well-preserved specimens of P. lanceolatus from a few
localities of this formation.

A number of detached seeds and fructifications are found in the material.
Most of them are of obscure affinities. Swedenborgia cryptomerioides may pro-
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bably have an affinity with the Coniferales. According to Prof. Harris, this type
of fructification might belong to the Podozamitales, because in E. Greenland, S.
cryptomerioides are found in association with the Podozamites-leaves and the
stomata of Swedenborgia match fairly well those of two or three species of
Podozamites. .

Under “Problematica” have been placed some forms of entirely obscure nature.
The impression here described as Problematica ¢. (Muscizes? sp.) belong probably
to Bryophyta, but as the reproductive organs are unknown it has not been de-
finitely placed in that class. Other specimens in the collection have been de-
termined as 7'%allites sp. and might possibly represent remains of a thalloid Liver-
wort.

A large number of root-remains are found in the collection. They are de-
scribed as Radicites sp. and Taeniocladopsis rkizomoides gen. et sp. nov. Both
of them may belong to the Equisetales.

The English version of this paper will be published in Scientia Sinica Vol. IV,
No. 4.



