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Zamiophyllum R Z¢ IR’
F E %

CHE R B =M 28 BT

FICBAT R LG e — A B R R L S8 BRI U T EE
FM— B, SR BB EM T AE R MY (Wealden) fyHl &
, #akredbER Tk $E % & (Potomac Formation) X H RO S PEGTAED
B AR H B~ HISE, —BERRIRERTF I (LRBR) 4, #
RFRAMEMIR T HERR M b, ¥ H—ER AL T HELE RS
2 AFREREREG 2 —. BREAABRAEHEEIEE, R
BLMERRAL 2t BB 5 8 YD € B Ae B (R BRER, AR BV B3k,

SR PR SRR LR W T B BLAS, RIESE%, 48 Ettingshausent™
RIS Prerophyllum buckianum, 1890 4¢, Nathorstt? 7g “H Arh Az {CHES” —3C
th ¥ Wi i Zamiophyllum buchianwn (Ett.), AR IESAISE T Zamiophyllum
E—HBH 4T, Nathorst BB BB Peerophyllum Bk EEHE: (1) B
WA R R R, (2) WA MR, A SR
FHEH LR BLR

Fith, Seward” F¥MHBIRZEE TIEMIEME MMMILTEEAR, SEI LMY
WHBENEE, YRR NmLa R E (upper surface) LHJ,
Bk, b Zeiller” KREIRMILAEMEEA Zamitess 27, TiEBE K Berry R
1911 4g38 22 45 Dioomites buckianus™, ‘B L, BeeiEA M Zamiop/z;yllwm bu-

* 195442 9 A 10 B E]
1) Seward, 1895, Wealden Flora, Pt. 2, p. 75,79; Pls. 3 &4.
2) Zeiller, 1903, Tonkin Flore, p. 165,
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chianum FRAEBE R

19394g, HARA ZM#EES, Mk g B R4 AEr bt BEARAR N 2
FABR I 2R E— WO RIFASERR, BFILHE T BRI B A T i E
ZEM T M. BAERHE, AR R SRR MR BB E R i
AR Ly WA AR R M 2R AR PRI (semi-ample-
xicaul) z‘tL?ﬂﬁiﬁﬂi% ¥, % HA—BUSEEM MY (callosity), BITHS
=T E@Eﬁ%ﬁﬁﬂﬂ B N E AR R —FH, RN AR,
RAGRENTEN, SRR RERE BN, REIRR I i MR =2 B ity
#, I HAWREFBOMEASTAES, fn Plerophyllum, Prilopkyllunt, Zamites R
Dioonites SR HHTT . R RERRBINY, ELHRF Zamiophy-
Uum Suckianum (Ett) —fF,

BHAZCMER AT —3, AR ArEENEAEZ, AR
MRS ARt 1947 fp4R B HAN RS E S B RA R (b— R S AT s v,
SRR A AA B OR AN RE I, BE LR T SRR R
4 BE—ABRATLA. B, HTHELLHEREYEER LA 25
2 Lycoptera, Asiatolepis, MesoclupeaV S5[B, (H3EILMALA R REETE
B A WL

LR R LA TR R — B ARSI T, A 6 HRE, TR, 23
(T REATE R . ElRG 0.5 JBDKA, M- ARFEM/MMOREE.. RARAEFR
Z, BT LIOK, REAED FRDL L, BYmR; R0 0PFARES, Bk,
) EEER AT, BRI 46° WM. 2 AR A e T, B — R
i “REE”, WHARERY. 280 BB R Rk A R A A — 2,
RB—HBAER. EIRESR, NN S —%, REHELTT; §5—
R IR 28 1.

1% _EE AT, BRTERAM R I IR BRI MR S,
8 Nathorst FIRAECIHEBERH Zliﬁ-ﬁﬁﬁﬁ/ﬁ‘fﬁ"ﬂ‘] 71”7”01’/23'””"1
buchiamum (Ett) fszawiRY,

RACHTE ARG, SRR Prerophyllum, Zamites % Bk RAR

1) @, 1954, wEEEWBEEH, T4, 17HED, WERNTISEEWLEAEFIREER L
W, BT,
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SV, RItER R T A WO RER, e L T RESE 5 Al B it U
Zamites yabei Oishi T . SEMEYE 208 — A L I— B2 % Clr. Zamiophy-
U buchiamum, 756, REFEMI" B A b B ORI EL O~ s, FERI LS
BRI B ) 5 — S, Zamites yabei RFIRAMe— By b R RO B0 K MBI
ARAE R, WA S et ST B A B, 3 e s—2 R ik FUR A 160K,

A HEISELAN T AELNE BREETSHnEBRMAERSE
a0l g R SRR AR, e 1924 S RAEMBIT AR £ B 2
BRI AILE. SRREGBENSIREE, 48 Lycoptera kansuensis
R Lycoptera woodwardi®, REERAAKHHE, BEREPREL—F LA
BHERIEAKBEHE, WEBRTAER, ik EHEbERL5HHEE
(Wutsunp-u Formation),

R ES R DI AR A RS A A PR, S b B
BB RS TR RRE R, BRI AR —SMERE “Wu-
tsunpu”, [EHCHIEER, R4S AR, B RRBRESRRERHE ‘RiER
(REA®, 1925, 21 EDUY; EBFAlsr /g &40 P B/E B —i R
WMAEAF D, HE ERE’ CLERY, 1928, TTL R, RIEAMEEE
FHEEEEE LENIR R, (LRSI E A8 R R
W, ‘BN . BHRGED TR HRAHMESR (BHEHE RS
BT EARIES AR A 20 ) 3 HEHR R 6 AT R T, H
M35 A0 — B B e TR . RS EE T— PR RR R
WA H A S IR B A2 — B TR, A LA B —1
A “FHAR, HREERACEFRAT ‘B4R, DREBRETHHESHA
BARRARE.D

HABRETN, HERESHS—F AW EHERMBESARILE, HEEEN
EIFPURBB—EER, ERARESLEG. BREBELFEARIRTH
R, ZeFERER RAEWM RS M TS MRS PR,
AERBEFEHFRD, NBIURIES RS Lycoplera (R RELL LR/

1) BEES, 1954 (A7 HEWFIEA HRESRARLE, LLELEHE Asiatolepls woodwardi.
2) IEREE, 1936, PRI R, HHRET, 14, 218, 120 RS gz hi ST TRE ",
WEERENERZ#.
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WS, {3 EAEARIURA BN L ORI, 19314, SHRRMEERM
OHRASE T BRI B ARIRER AR, FARANME IR b A
0 F AR . L, BEERITeqh 1936 IRARAY “PEERE ZE AT —
X, BMERERAEE (BFE D4 TRERY) BASNEURZT, MEHH
AR BRARIEAGLH T B B AR R,

PR HAEEE A SR I BB A, SRRAER I S U — BB, ERsR A
HEELFRE “ARR WE, EERTAESMARHREME, RItHERE
RARB R R R — FEBIYRT . A, WETTEET AN, B ERTRER
WA ReA I, EERAREMNER A, ol MRT AME, Her
AT AR SRR AR T S TR A AL AR FTBE R B R A B g v 1y TRl — 1 SR Y
ERABUWRELFEE R Wk BERMERE, BN L
TR, SRIENBEAEAEURK—ES GEREREBORE, Bt
HFTHERER SO, BIARMEHE, SRR A BT 1A
ARG L. SUEEANEKRNFRAEE, BUREAEET2EREILRE
E—ione, —LlEAATEENEAN RERASE, (REBEREHEE

R (R) £ TFrEginBeg EfRRERIE (REKREE Ta

SRR, RERREIRNBEEFAERLN B SRS Zaniophy-

Uum buchiamum (Ett.) WyEEBL, SEEH Y H R WRERY T4 Do,
AR T AR eI BRI E . T, WIERHE,

2 £ X K
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ON THE OCCURRENCE OF ZAMIOPYLLUM FROM THE
WUTSUNPU FORMATION IN EASTERN KANSU, CHINA

H. H. Lee

Institute of Palacontology, Aeademia Sinica
(With 1 Plate)

The monogenic plant here described was first introduced by Ettingshausent?
in 1852 under the name Plerophyllum buchianum from the Wealden of Germany,
and subsequently it was suggested by Nathorst™® in 1890 aas the geno type of a
distinct genus Zamiophyllum. Nathorst distinguished his new genus from
Prerophyllum chiefly on that the pinnae are more oblique to the rachis and
taper gradually towards the base which is somewhat thickened. The asame
plant was later described by many authors as Zamites buchianust®l, and Dioonites
buckianust™ etc.

In 1939, Qishi® made a thorough study of this plant, based on a consi-
derable number of good specimens from various localities in the Japanese
Islands belonging to the Ryéseki Series. After a careful examination of the
point of attachment of the pinnae, he found that the pinnae are not attached
laterally, but are attached to the upper surface of the rachis by a concave semi-
amplexicaul base with callosity, and the plane of the pinnae make an angle
with the flank-of the rachis. Oishi pointed out that this feature is the essential
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character of the genus Zawiophyllum, ‘

In 1947, Messrs. T. Y. Tien, C. S. Liang and C. K. Chang sent to the
present writer for examination a single fossil specimen collected from the Lower
Cretaceous bed of the locality Wutsunpu, about 9 km. SE of Huatinghsien,
eastern Kansu province. The fossil plant under consideration is only an impres-
sion of a {ragmentary frond on a slab of light greenish grey, micaceous sandy
shale. The same slab bears no other remains except a fragment of fish bone.
The fossil fishes associated with Wealden plants in China are generally known
under the generic names Lycoptera, Asiatolepis, Mesoclupen etc., but the present
material of the fish remain is too meagre to admit of even generic determination.

The plant here described, is perhaps a large frond, attaining at least 6 cm
high and 7 cm broad, and its general cutline is unknown. The rachis is 0.5 cm
‘thick and covered with numerous longitudinal striations on the upper surface.
The pinnae are imperfect, leng and narrow, 5 cm in length and about 1 em
in breadth, set closely, opposite, slightly contracted towards the hzses, and
attached to the upper surface of the rachis at an angle of about 45 degrees.
The nerves are parallel, forking at a short distance from their origin, densely
crowdded, about 28 in each pinna. The characteristic semi-amplexicaul mode of
attachment of the pinnae is well preserved, and ths plane of the pinnae forms
an angle with the flank of the rachis.

In regard to the shape and size of the pinnae and in regard to the charzae-
teristic semi-amplexicaul base of the pinnae, the present fragment agrees in
all respects with the Japanese specimens referred to by Nathorst and Qishi to
Zanophyllum buckionun: (Ett.).

This plant differs easily from all the spzcies of the allied geners, i. g.
Pterophyllunt, Ptilokyllun, Zamites and Dioorites by its more oblique, long
and narrow pinnae, and especizlly by the characteristic semi-amplexicaul mode
of attachment. The only plant with which the present specimen is comparable
is the one originally described by Yabet™ as Cfr. Zawidophyllum buchianuin
(Ett.) from the Nisi-Yakayama bed of Yamaguti Prefecture, and later consi-
dered by Oishi?®"™ as a new species, Zawiites yatei. This species resembles the
present form in the general habit of the frond and in the oblique long and
narrow pinnae. But in Z. yadei, as QOishi has pointed out, the plane of the
pinnae is parallel and does not form an angle with the flank of tha rachis, and

furthermore, the nerves are merely 157 in each pinna.
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The present species is most characteristic both morphologically and strati-
graphically, being known only from the Wealden and the Lower Cretaceous
strata of Europe and North America. In Japan, it has been commonly recorded
from various localities of the Rydseki Series’®® which is generally believed to
be equivalent to the Potomac Formation of North America and the European
Wealden; and it appears, as a single exceptional case, to occur even from a
slightly lower horizont®, Kiyosure Group in Yamaguti Prefecture, which can be
correlated with the Tetori Series of Central Japan. It has not yet been found in
China. It is to bz hoped that future search in the Lower Cretacecus formations
in China will reveal more satisfactory specimens of this interesting plant.

The stratigraphical relations of the fossiliferous beds of the Lower Cretacious
in eastern Kansu have been studied by many geologistst®'%!J, and from the same
locality (Wutsunpu), a large number of well preserved fossil fishes were collected.
The lowest Lower Cretaceous in fossil-bearing formation eastern Kansu is general
known as the Wutsunpu Formationt?? or Wutsunpu Seriest!3l.

This formation, according to Prof. P. L. Yuan, consists mainly of yellow,
red and green sandstones, grey and bluish shales, and a bluish grey finely
laminated limestone.

In the argillaceous and calcareous beds of the upper part of the formation
specimens of Lycoptera were found. They were described by Dr. Grabau under
the names L. Zansuensis and L. woodwardi. The latter species, according to
the same author, also occurs in the Lower Cretaceous of Shensi; and this forma-
tion is considered to be the equivalent of the Laiyuan Formation of Lower
Cretaceous age.

In this area the deposit directly overlying the famous LycopZera beds of the
Wutsunpu Formation is known as the Liupanshan Series. It is of interest to
note that some small insects, Estheria, and plant remains have been found19l
from the Liupanshan Series. Although remarking that the biota fails to indicate
a precisehorizon, Grabau'?! has tentatively assigned the series to the Upper
Cretaceous. In 1931, Mr. Y. S. Chil'¥ identified Estheria middendorffi var.
sinensis Chiand E. kansuensis Chi from material collected by Yuan in certain
beds of the Liupanshan Series; and concluded that the fossil-bearing formation
is “essentially equivalent to the Lower Cretaceous continental formation of the
Yangtze, Shantung and other regions of China.”

In his important paper dealing with “Central Asia in Cretaceous Time”,
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published in 1936, Morrist! considered that the Wutsunpu Series and its over-
lying Liupanshan Series are continuous and that both series represent the Wealden
deposits in eastern Kansu (see Morris, 1936, p. 1491 and PL 1, p. 1476). The
present writer is in complete agreement with Dr. Morris’ suggestion. The pre-
sence of an important index fossil Zamizopkyllum &Suckianum from the type-

locality of the Wutsunpu Series affords the palaeobotanical evidence to support a
Lower Cretaceous age of the Wutsunpu Formation.
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THEEERNMEAEL BEEXSISHRS SARERVEHE A AR, SHNE
(Reg.): PB 2182,
Ml 1. Zamiophyllum buchianum (Ett.) (x 1) WP SERE, BA.
Bl 2. Ditto. X2) F.L, H1EXH~—WSF, =2, XRUHEBWELERERIER.
[B 8. Pisces gen. et sp. indet. (% 2) LA, BAREEEE.
B 1 8@X G TRm—82, =2,
B HBREAESERENE (WAKRE: No. 035D,
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