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Sagenopteris [RINEFFAEE MR K, #& Old-
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60 Ff, (HEMKFERFTLERNL 10 &,
BARBEIEE AT 7 fh:
(Brongniart) Ward, S. wndulata Nathorst, §.
serrata Harris,S. hallei Harris,S. colpodes Harris,
(Brongniart) Presl, §.

S. milssoniana

S. phillipsiz mantellii
Dunker,

AR EERER: EREH, B 4
BUNHRAET EWTE. AFHEETE . BIEER
SRETE , BE S FRERA K R /N BT 28 , U
k% DA B, EARBREE B fR R,
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X E RS 5HFIAMN, SIAFRE
7 (haplocheilic type), HEFIAKN. R P4
AT, 5EE MREAE—FE L, KB
RIS EE, B4 4—7 B, HkRERE
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BHMER: Carpentier (1927, 1938) AR
g AL 3P Wealden #880 “S. mansellii”, BA
TR SILE B, KR TER TS, S5
BRERAZHBER, XA TREM, KX
RN F AR S. of. colpodes HHLFY
AR ARE, LR TER, S ., 2T
—HRF G EREREREI; Fft S. liao-
xiensis WIMIRIEE “S. mantellis” R ARE
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BELXHEBX 5,

—. it B #

AL S. of. colpodes WA R T HIE 1975
FREMICREGRKRP IS BITR, LEEY
1WA HE: Cladophlebis cf. aldenensis Vachr., CI.
punctata  (Thomas),
Vachr.,

Sphenopteris  samylinae

Hausmannia bilobata Pryn., Anomoza-
Heer,

Phillips, Ginkgostes sibiricus Heer, Sphenobaiera

mites . angulatus Crenis  sulcicaulis
ikorfotensis Sew. f. papillata Samylina, Czekano-
wskia sp. %,

S. liaoxiensis sp. nov. USRA AR SE 1982
FRELTEFHEBETB, #NOEDEHE
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tus K. et P. &, ‘
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BHERRRE , ZLEEEYILRE Acanthop-
teris sp., Nilssoniopteris cf. (Schenk )
Nathorst, Elatides cf. bommeri Harris, Ginkgoites

beyrichii
chilinensis Lee, G. cf. sibiricus (Heer) Sew.,
Cephalotaxopsis sp. DIRWFEA Nippononaia sp.
%o

Y A Sl W
WF & M (L) Sagenopteris

cf. colpodes Harris
(AR 1, [ 8—13; Ei 11, & 14—17)

ERPARER EHREE 4 BOEE R/ o
NSRS, Tm Bl , B3R, IR X #R
HEW. PIRZEE/NTHR/NGEIN 3X 1.2
2.4 0.7 EDR(ER U, & 8—10), Hjk AR+
SEHE , RN R EEPER, LA S
A DUBKFRER . DI BBk, MBS
R MIR, BRARIRY 6X0.7 ZX,

ARBERIE: LERE, BRNHESIRT
R 5 T A MR ik, g B A il s TR, A
Meit B ARER, SFLEHMETE , 4 25 X 25 #UKo
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H4h, RFEHIT B AR N, SR XE]
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{LHE /N 23 5 B o 3R PR A M B A gt , T Bk A B
TR B RREE, BREEBL T Ko

A XA N TR R HIREIEE, 5
HREMAGRAER. BERARBRERE, L
HETREMMERNER, H LRI AREDS
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— 5 s MM /NS BB SR » AR SCAR AR AU
FIE T8 Seward (1911) iT4&% S. phillipsii
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W RERIRAEITA S. colpodes WILLIRF o
B FEEELRRN, LERFEE

T A& M (Fifh) Sagenopteris

liaoxiensis sp. nov.

(BRI, B 1—4; BRI, B 1—7, BRI, & 1-8),

4—6 BUNH B2 REEY], MR /N
KIPEEZERMEE, 2%, FUXHREAY
o & 60—94 22K, % 40—60 22K, IR BALER
MR TR 1/3—1/2 4bo THmaiE, ZEE#%E,
AR AE BRI FRE DT 2o BRUNR ST
3—5 2K, Rl 30 A Z/NHAR, E A
Fr B H K, B SEAL FIIE 5 EOK, A T
RS, WERT Mk Wbk S ERILF-P4T
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WAL T 2, A% 90°% MUk T
EMEREL RS DHMIR, £ KM TR
IR 8—14 K, B 1—2 ZK;IEM %4k, W
RADMER, ERELE, BRUN05—2ZE
Ko HIFE/INH TR BRI MR I L H B
HEL TR S /N R E £ D T AR A Ko

HEEH#E, LTREEA— LEREAR
t, 40NEER BEAYE , (UR] L 2] bk BR 2R s (B
JCIIE, B 8) R P 2R 9 B 2R A st il (B B I,
B 7), BARBALE 12 BRESAHELE
Rk, XMSABEERBEER I, B 3),
Bl A T ARREEM A EE S, S
AHEERBEEL, IR REMET
B, DR i o3 B8, PU RV B DA & 250 &l
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LR E R, B2 30—40 oK. FL&HE, T
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4—5 W, BARL, TURPRER KRR
ZRRER, AEEMAMIMIH 4—5 RERE
&, HRMIENREZARER SHEX,H
W B e 7 50 B8 . B I, B 2), S EB 0L
SHRTRABARNTIIZE, kB tL
R ARG KT, KR LESHEBEER
o

LR SiHE AMIAMRBER: DMK
K T 40 B, 233 Wi 46 R A S A 0 FR AL T P
o B, Wi, BHRRE Mk id
SRR, ECAMPINR L, TR A
A Bell (1956) Fri¥iR m& kK FEHEHA S.
williamsii Newb., {5 EWN Rk S/I\H 3K E 44
BE . HEARBERE.ETRNELN RO E
HFEIREH S. mantellii(Dunker, 1846) it
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A BB /IR, Pl B B RE N “S. ma-
ntellii” (Carpentier, 1927, Ejk 13, 1), 4t
BOEME S. oregonensis, S.
nervosa (Fontaine, 1889), S. williamsii (Bell,
1956), HAKY S. periolata (Oishi, 1940), %
BT ZR L35 45 BB Cayronia orientalis (Krassilov,
196 Fr DL R B E IR S. shouchangensis
(Lee, 1965) %,
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P H—E35r 5 S. shouchangensis /NI ¥G BT 2L,
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virginensis, S,
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liaoxiensis sp. nov.

S. mantellii BRARA R B EEHREH
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LK, EIMTRHIE L 5RER T 26 Rt
LR Ho

*TF Carpentier FriiRIEE “SKAW
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TWO LATE MESOZOIC SPECIES OF SAGENOPTERIS FROM
WEST LIAONING AND NORTH HEBEI

Shang Ping

(Fuxin Mining Institute)

Wang Zi-qiang

(Tianjin Institute of Geology and Mineral Resources)

Abstract

Here structurally detailed are two species
from the Upper Mesozoic of West Liaoning and
North Hebei Provinces representing two cuti-
cle types of the genus Sagenopteris. One of
them, S. cf, colpodes Harris (Pl I, figs, 8—
13; PL III, figs. 14—17) from the Upper Ju-
rassic at the Maoburra Coal Mine in North He-
bei Province is generally similar o the typical
specimens from the Middle Jurassic of York-
shire both in morphological features such as
the shape of leaflet and the venation, and in
microstructure such as the sinuous walls of epi-
dermal cells and particularly, the angiosperm-
type stomata. The other is a new species which
can be described as follows:

Sagenopteris liaoxiensis sp. nov.

(Pl. 1, figs. 1—4; PI’ II, figs. 1—7; PL III, figs.
1—8)
Syntype: Fx-1 (PL I, fig. 4) and B-620
(PL. 11, fig. 1).

Diagnesis: Leaflets 4—6 in palmate ar-
rangement, lanceolate, obovate or elliptiecal in
outline, symmetrical or unsymmetrical, 66—94

- mm long and 40—60 mm wide at the widest

portion which is about half as wide as the leaf,
narrowing towards its obtuse apex and its base
where the lamina contraets cordiformly. Petiole
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unknown. Beyond the base, a long and thick
petiolule extending from the midrib which per-
sists up to or near the tip of leaflet and finally
lost in the fine veins. Lateral veins, after
arising from the midrib at an acute angle and
running parallelly for a distance, abruptly
bending ourward till reaching the margins at
about 60—80 mm, and then repeatedly bran-
ching and anastomosing. Meshes about 8—14
mm long and 1—2 mm wide near the midrib
while about 1.5—2 mm in isodiameter near the
margins.

Cuticles rather thin, generally with the

lower one thinney than the upper one. Upper
cuticle poorly preserved, only showing some ob-

scure nerve-course (Pl ITI, fig. 8), occasional-
ly with one or two abortive stomata surrounded
by unthickening subsidiary cells (P1. IT, fig. 3),
and rarely with hair-bases. Lower cuticle clear-
ly showing the sinuous walls of epidermal cells
(PL. III, fig. 5) and the nerve-course consisting
of elongate cells. Epidermal cells in the space
between nerve-courses irregular in shape and
arrangement, with stomata and hair-bases spar-
sely dispersing in the spaece (Pl III, fig. 2).
Stomata of haplocheilic and monocyclinie types.
Guard cells sinking and partially overlapped by
5—6 subsidiary cells neighbouring the pit and
thiekly eutinizing and elevating about the epi-
dermal surface A fair ‘‘rampart’’ about 30—
40 ym in diameter consequently observed in the
surroundings of the pit. Hair-based also thickly
cutinizing, quadra- or quinque-polygonal, so-
metimes with a thick ring or some small gra-
nules occupying their top. Pappillae unknown.
Cuticle in nerve-course or near the midrib re-
gularly consisting of reectangular or elongatc
cells, with rare or even no stomata present in
it.

I

Remarks: Apart from some minor dif-
ferences in morphology and cuticle, the dis-
tinetive features such as the long and thick
petiolule of leaflet in morphology and the
highly strong ‘‘rampart’’ surrounding the sto-
matal pit in microstructure distinguish the new
species from the rest ones of Sagenopteris ex-
cept the “‘S. mantellii’’ of the Lower Creta-
ceous in France (Carpentier, 1927, 1938). The
French species is the closest relative to S. liao-
ziensis sp. nov. but some morphological and
mierostructural differences prevent them from
being identical with each other. However, even
the French ‘8. mantell#’’ is not really identi-
cal with that of Germany (Daber, 1960), from
where the typical specimens of S. mantellii
were deseribed. Therefore, the nomenclature
of the French specimens still need reconsidera-
tion, and of course, the present Chinese speci-
mens should be attributed to a new species.
Anyhow, both 8. lizoziensis sp. nov. of China
and ‘‘S. mantellit”’ of France might represent
a special type of cuticle in Sagenopteris.

In contrast to the econclusion made by Har-
ris (1935), 8. Liaoziensis sp. nov. provides some
evidences in connection with the genus Ctenis
in cuticular features such as the highly strong
“rampart’’ surrounding the pit, the deeply
sinking guard cells, the thick hair-bases, the
narrowing aperture, ete.. Furthermore, the
connection is solidified by a piece of cuticle
from a specimen assigned to Ctenis sp. from
the same beds in the Fuxin Coal Mine (P1. IT,
figs. 14—18; Pl I11, figs. 9—13); the cuticle
clearly shows the same microstructure as in S.
linoxiensis sp. nov..

Localities and age: Fuxin and Bingou
Coal Mines in Liaoning Province, Early Cre-
taceous.

o B

B A LB AFIRETRIT LR R MR RBAY . LRERRRLFANE,HAEKX.

[

1—4. Sagenopteris liaoxiensis sp. nov.
1-3. /M2, BIRE 48—,
(Syntype), #RAS: FX-1, X0.4,

4. aRRA,

B I
1—7. Sagenopteris liaoxiensis sp. nov.

LR, BBURA (Syntype);B-620, 255t kit
T AR, B-620,%400,3. FARESILE, B-620
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%400, 4,5. THRESE, B-620,X400, 6.F £
REEREE, B-620, X400, 7. RARERERE
%, B-620, X400,

8—13. Sagenopreris cf. colpodes Harris
810 /NHFEA s Dirasrs Dsraogs X 2.5, 115 12,1tk
WA MREs Danms X 400, 13. T HRERESILE,
Diragrs X400,

14—18. Ctenss sp.
14 MR, fsa, 15, 16. TAFESRILE, fsa,
X360, 17. THEEER ki, fsayx200, 18. BPH}
WL ARE, fsa,X90,

| |

1—8. Sagenopteris liaoxiensis sp. nov.

1,3. FTARE, B-620, x175, 2. TAIRE, =Mk
RSILENMiEL, FX-1, X70, 4. THRBESILE
HIWE W, B-620, X 400,5. FHKE, B-620, X175,
6. TARESIR, B-620, X400, 7.FMEE,
B-620, X90, 8. Fff{E, B-620, X90,
9—~-13. Ctenis sps
9,12, F IR, frny X100, 10, LK EREE;
TEATARE, fsaX200,11. FAKRE, fsax200,
13. L HRE, fsay,x 100,
14—17. Sagenopteris cf. colpodes Harris
4. LARE, Dunasrs X 175, 15—16. TR,
Dirasrs X800, 17. BRI E s Dyrasrs X400,
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