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HEREAEERANEFEEDRHNEI, 5
ETHZRORAER. XMEHELKRLC
(1973, 1976) B3, 1M 7 B 9 FFI—REL
B BK: Glossopteris communis Feistm., G. an-
gustifolia Bgt. G. indica Schimper, Sphenophyllum
speciosum (Royle) McCl., Raniganjia qubuensis
Hsii sp. nov., Dizeugotheca qubuensis Hsi sp.
nov., Dichotomopteris gqubuensis Hsia sp. nov.,
Sphenopteris cf. hughesii (Feistm.) Arber, Peco-
preris sp., an unnamed fern.
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Fd A ERES i AA LE. TREBMET
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1974; RBIH 1975, 5K F(555, 1976) LE &
HEH (&EH%, 1977; FE54%. BAE,
1980), KO RRi# A LB 2 EE, iy
SRR AN HEE, FHENRAED
B, MERTHARZ FTREBHMLL Se-
panoviclla AL R R YBEOEER. X 5
B R AN LSRN EHERT X H Eury-
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1. B % M Raniganjia qubuensis Hsa(1976,
324 T, ERR T, B 4—7, %61 1; 1978, 132 T,
ik 2, B 2),
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WIELL LR, BRIRINA, AR ARND
HIWFE RN Raniganjia indica (Srivastara) F1
Raniganjia bengalensis (Feistmantel) B AH{ML, {8
AARDARALTR) Hift, A ABE—
o, BBl RH G,

HEE 2 Stellotheca robusta HBM B (£) Z (£
X 1.5 + (38 Maithy et Mandal, 1978)

EHANAULRR, MEERERZN/LA
AR kEE. WREE, AL EERSEEN,
(DRT AR AR AT E SRS R
TR E IR EEME Stellotheca )BT R W »
HEBIANAREHEEBEELBBRR, ML
br LB AHHENEN (Mathy & Mandal,
1978, p. 281), EIfRAMAYE AR R v
RO EIIENT R AHEN. XMRK
R AE R REE 1 B2 DR E . HE—
MR LSRR EXTREERE RN
g, RAEETHWAHESTE T, Xik

B M1 Z AR BT 1B “ A 3B & RS R »1E
R L, e M 1/5 EA, FERBR Lo
1/3—2/3 EL" BE—MBEZR. (2) BN
KEMEEERAONE, MRKFTHER 1k
E, SRHAREARZLZT 208, hREH
A TRE K, SEESHEIA FHRENILIMIRFE
RERL. TBEMWRHE, RIK (1976,
325T) A RKRIAERRANBIE AH SRR A
FERTEL R, FIRMERMN “BRERR 25
KEREE S " HAERAKNZER. ¥EMTI AR ICE
(Surange, 1966a, T4 52, 54) FrR—t2“BH
HFEHRF 40—50 B7, —h B “BREAER
ZT 50 7 RERAMN 25 87, RERER
AL IR T i 15N, BN ROKRERY
i MR A, RIRE PR AR B
EEEHTHEH ENERR. XMERELE
H-ARA LAREH T A ERRZ R Pore-
calmites By, HIL, EFINA, HAERMHNE
&2l (BBES) (Stellotheca qubu-

ensis (Hsiz) n. comb.).

Raniganjia indica 1 D. bengalensis (F),
X 14+ (48 Surange, 1966)
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132 H O£ B ¥ R
M Stellotheca robusta | Stellotheca qubucnsis| Ramiganjia indica | Ramiganjia bengalensis
r AR BRAR EMERITRE &R, HE AR HEF
SEREAHE 214 1422 40—50 S0REL
winmeatn | TEEL REERE | FEE QIR mes ik 14 2/3 K
BAREEK AEE ZN ik H =% PR
HARE 1=3.1%% (REL) 3—4 =X 3ERRES 1.5—2 Z&k
" g vy ¥ , T EE—& M T BT rHEEE RIRE
A ki maithy f‘;%‘?“d"‘l’ Hsii 1976, %3 Surange, 1966a Surange, 1966a
RIEIE o B fEREERED S RANBERT, A7

R RIEH AT B 765 B M- PR AR A , 20
RAREEXENHEBHI, MpAIRETER
ERRVEEZBR, I Stellotheca schischuro-
wskii. (Schmal.) Boureau, Lobatannularia Kaw.
1927, Annulina Neuburg 1954, Neoannularia
Wang, 1977 %, ARSHIEL, BEAEREARR
AL, LA B

2. Eﬂi%j‘%ﬁ Dizeugotheca qubuensis Hsii
(1976, 325 T, KR 2, B 8—9, 11—12, $EA
2; 1978, 13270, ERR 2, B 3—4, 5—6)

¥ BEP R Archangelsky et Sota (1960, 99
) BEARER s EREEEBENER
WA E R R R AT R — B o BB
FENEREEE NI RENE B tetraspo-
rangiatc.synaxigia HRESE, e MKeEAN
MATEEAR, FEN-MBRATE -2
FGEEELD, HAR TREERBNEEED.

BRRA A ERN AR AZBRP
F o3t B A R T A R T A A (U
BUNPIA ROH BRI T B B B R A TR
Dizeugotheca phegopteroides (Feistm.) Maithy 7
FERL 10 5E S0 3 BEBRAOFT Fho

XBREERDEE: (1) R RNKE
B REP R EY, 8 JUEREEARD

BRAEAMER . (2) HhifRRS BBRHYER L BT it
DIR RIS Dizeugotheca phegopteroides HIE]
EEkiA (Maithy 1975, 29 T, BB 1, 2, M
1—4, 6), B A (Herbest, 1975, 126 T0) &
H, AR EBERMEEALE, SOARN EBK
PRABAMERE, FERRARREAN B ARE
A B G)REMEREABXNMERE, ARIFA
INPIRRIHBRFE L B 5 “D.” phegopteroides B
FE—B0, I 24 3% F B B T A4 53 L #T o
(4)EFr b, IR X Fh A 4 AU M) {E %% Maithy
RATHEBRBEAA, RBEZH DL LTHE
#)2£3% (Pant, D.D. & M. Lata, 1976), HIE
HEHBRERSASE—FE, &ZN Adsanolia
phegopteroides (Feistm.) Pant et Lata, B
=, BRI FERBEET Maithy Fx “D.”
phegopteroides I, 15 Herbst th AT
f# Pant 1 Lata IEXRM B2, EHATHE
SLF, EARA RIFE 224, MmRiFR G
&) Pecopteris qubuensis (Hsit) nov. comb.

3.807 X Bk Bk Dichotomopteris  qubuensis
Hsa (1976, 326 Ti, K3, M 13, 14, &
B 3,1978, 132 LKk 3, &1, 2)

X BkB&E (Dichotomopteris Maithy) £ (1974)
RIEE W R KN AEEP T LVERE, 5 4—7



2 1

FE%¥: NEFEMAEEFGED R ZMEEY RN RS0 i A AN RS 133

5 mm

BE4 HERRERAESEERN B RRABON L REE: 5. Diseugorheca wabionii. (1 B/NT
-4 EFNE S RABENT KRN 6—8. D. neuburgice. (6.BNBH: 7. HFIRATIORA K
8. A REREHTAM) A—C. Pryckocarpus (A. TRAR; B. ¥: C. FHEIAIMEEIE); D, E. dsterotheca (D. fill
M; E. TAM); F, G. Scolecopteris (F. fli¥h; G. P iBiE¥IE); H. Dizeugorhece, X THHITRM L ML; L, ]
— R RIS WA T IR 2E LG Pecopteris euneura (1. RESBHIWAM, J. TAM)o (B Archangelsky et Sota, 1960)

Showing comparisions for the synangia of Dizeugotheca and those of other related genera of the Asterot-
hecaceae: 1—35. Dizeugotheca waltonti, (1. portion of a sterile pinna; 2—4. fertile pinnules; 5. side-view of
synangia disposed along the margin of a pinnule). 6—8. D. neuburgiae (6. sterile pinnules; 7. synangia
arranged in a row; 8. single synangium, top-view). A—C. Prychocarpus (A.top~view; B. side-view; C. hori-
zontal section nearly of bottom-view). D, E. Asterotheca (D. side-view; E. top-view); F, G. Scolecopreris (F.
side-view; G.horizontal section at the middle portion). H. Dizeugotheca, top~ and side-views for the two pairs
of sporangia. 1, J. Pecopteris eunecura, showing a close resemblance to Dizeugotheca(l, . side- and top-views
of a synangium). (After Archangelsky and Sota, 1960)

M ARER R T B E S — L SRR HES
MBS —A 8T8 . X #2) D. major(Feistm.),
XMEYNEESERFERBLUR, BRAT
Merianopteris J&o M7 KRB RET—
BREEFFAVRPIA AR AR, 10 BL7E Bk R Rl
PSS/ NP S — 3 bk 2 R BB R A B
M B R"RE AR B R A TEBR AL, AT
XRBREA . #HANREERNM LR,
RIS G B Ak B2 (BB A) Clado-
phlebis? qubuensis (Hsi) nov. comb.

L ER, HAASFEEYH=A
WEMBEEEALNE, HAANRRAT
B B BHERS, A, MERRKREE
RZAFAEIR, REEXEHfRIsIER oK
ZE R, b NER. BT
REBEREESERARELB R ESHES
i, BINHEEXERERN. BE, B
Raniganjia TEEIE R LT B RFHS, 55
WABHOHESASRRTHR _&it. #l,
S BEFAIPU /MR Dizeugotheca waltoni Arch, et
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a, b. Pecopteris qubuensis (Hsii) n. comb., X4 (=Dizeugotheca qubuensis Hsii) (38 Hsi, 1976); c.

EIEEH) Asanolia phegopieroides (Feistm.) Pant ez al., X4.5 (32 Pant & Lata, 1976); A—F, ¥ Maithy E&
A Dizeugotheca phegopieroides (Feistm.) MIEIEERRA: A, #/NTIH» X5.54: B. &£RU/NTIE, X 5.5+ C.

REEENTa%, X9.5%; D. BMREE, X14%; E. B HTE, X19+;

F.BART, X500 (4

Maithy, 1973; HLALBTHRRIREEE, Maithy FRYER),

a. b. Pecopteris qubuensis (Hsii) n. comb., (=Dizeugotheca gqubuensis Hsit), X4 (after Hsii, 1976); c.
Asanolia phegopteroides (Feistm.) Pant et al., of India, X4.5. A—F. Indian specimens described by Maithy as
Dizeugotheca phegopteroides (Feistm.), (A. sterile pinnules, X5.5+: B. fertile pinnule, X5.5-+; C.synangia
disposed at the margin of a pinnule, X9.5%; D. single synangium, X14+: E. single sporangium, X 19 =+
F. single spore, X500%. (After Maithy, 1973; the sori in Maithy’s paper are here described as synangia)

Sota, D. neuburgiae Arch. et Sota, D. branissae
Arrondo 1 D. furcates Arrondo EBH T EZEM
HR ST, REYHEBEZETEN—KT
BRI, TR T BB, FRIER KB,
HRAAERASESHEETIAZBENNE B
iy 2

g0 Bk B A A A AR IR T SR 15 AR IR BT 5
WE—EE—EAFERERAHRER, b
RE—MAEHILYE. & A(Surange, 1966)%8
it EWRAMH THNEAREEAFPEEY
B SERFER BB AR A 0T &

MESEL, MERKEEERNEHNE
FREK 29 Mz, ER B HAE S R/RA
AL EAENERENZHE 6 fL, RS
RRHALFRRE L #o LU HEEE G ¥

RUERE | FAR | BEF EEX
HANE
E & EEA | TR4A =4
Glossopterts 6 11 6 29
Gangamopteris 14 1 1 6

AT, RIFEEMAASER 3 MEFEEH
HEILFREREBNEAN 1/10, MATSHEF
/RER 1/4 S N Z T LUERFHEXN
AP FBOIERDRER T, AN RE
Bt R AT DATE AR o X R R BEA B AR I
RAB S iES, E2OEERTENRK
HTFR &,

MIELL LigR, B AEFEEEY R A
HsE F MR o — B i B IR E R R R AR AL
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Wil 6 M A—F. Dickotomopteris major, J. BER T/NTIH ik X1.5; A. HHREFLs X500+; B.
BNEE R Bk, X5.54; C. EHENTA RESEHT, X5.5+;D. REEREBTFENHER, X90+; E. H

ARTFE, X14+: F. BAJT, X500+ (B Surange, 1966 F1 Maithy, 1975),

AL Cladophlebis? quby-

ensis (Hsu) n. comb. FBU/NBIA >73M ks X3 (3B Hsd, 1976),

Left and A—F. Dichotomopreris major: Left-sterile pinna, X1.5, showing pinnules and the venation; A.
Tracheids, % 500+, showing pits; B. Sterile pinnules, X 5.54, showing the venation; C. Fertile pinnule,
% 5.54, showing the arrangement of sporangia; D. Synangia and their disposition, X90+4+: E. Single spora-
gium, X 144 F. Single spore, X500+. (After Surange, 1966; Maithy, 1975).

At the upper right corner, a piece of sterile pinnule of Cladophlebis? qubuensis (Hsi) n.comb., % 3,

showing the venation. (After Hsii, 1976)
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¥ iAmE AR it
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1978,136 TH) —FHIRR T I K IRFELIREAE X
TERBENARY, HIBH MLl Edwards (1955)

RTRERAW: “FRIERBERER 4 78 55
B, AREEMEICERBUEENNIHTE
EREFREXE, EEMES|HE Surange &
Chandra (1978, 513 TDMNEE HEHZER
—BIEHSZE: “WEMNHERZE—MER
HNESES, MENHAEE TERERS
AN, —MAN—#A R EZEE ELES R
ZkE, WARRRMY EFEENMHEERLE
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NOTES ON THREE NEW SPECIES OF GLOSSOPTERIS FLORA
FROM QUBU FORMATION, S. XIZANG (TIBET), WITH
DISCUSSION ON THE AGE OF THE FORMATION

Li Xing-xue

(Nanjing Institute of Géology and Palaeontology, Acdemia Sinica)

Abstract

The Qubu Formation of 8. Xizang (Tibet)
has been well-known in the field of Earth
Sciences since the discovery of a Glossbpteris
flora in it. However, the age of the Qubu
Fermation is hitherto not quite settled. Some
authors (Hsii= 1973, 1976, 1978; Yin et al,
1976), basing mainly on the resemblance of a
few elements of the Glossopteris flora of the
Qubu Formation to those of the Raniganj
Formation of India, insisted on regarding it
as early Late Permian, while others (Zhang,
1974; Wu, 1975; Zhang et Ching, 1976; Wang
et Mu, 1980) hold it to be Early Permian in
accordance with a great number of marine
fossil invertebrates oceurring both in the imme-
diately preceded and succeeded rock forma-
tions.

As a result of careful comparison of the
Tibetan specimens described and figured by
Hsii (1976, pp. 324—326; pls. 1, 2; pl. 3, figs.
13, 14; text-figs. 1—3; 1978) for the three new
species, i.e., Raniganjia qubuensis Hsii, Dizeu-
gotheea qubuensis Hsii and Dichivtomopteris
qubucnsis Hsii with the type-specimens and or
other important published figures of the
typical ones outside China, it may be found
that the assignments of the three new species
arc almost all established on unsatisfactory
grounds.

Firstly, the material described by Hsii
as Raniganjic qubuensis might belong to the
genus Stellotheca, namely 8. qubuensis (Hsii)
n. comb. The reasons for this view are: (1)
the differences between the Tibetan form and
the two typical species of Raniganjia, ie., R.

indica (Sriv.) and E. bengalensis (Feistm.)
found from the Permian of India and Australia
are considerably great. For instance, the
leaves (ribs or segments as named by Hsii) in
each leaf-whorl of the typical species of
Ranigangia, according to the description given
by Surange in 1966, with which Hsii’s descrip-
tion and comparison are made, are all around
50 in pumber, while those in the Tibetan
form are 14—22; the leaves in each leaf-whorl
of the latter stand nearly to those (8—14) of
Stellotheca as recently described by Maithy
and Mandal (1978) for its type-species S.
robusta (Feistm.) Sur. and Prak. It should,
however, be pointed out that the leaf number
per whorl of E. indica, which has been stated
as 40—50 or no more than 50 by Surange
(1966, pp. 52, 54), was inattentively treated
as only 25 or a little larger in number in each
whorl by Hsii. (2) The statement of whorled
leaves of the Tibetan species, as deseribed by
Hsii as ‘“‘united at the base for about 1/3—
2/3 of their length. ... all equal in size’’ (in
Hsii’s Chinese text, p. 325) is also somewhat
doubtful. For the purpose of clarifying these
problems, we may here remember the recogniza-
tion of similar features shown on the leaves of
Stellotheca robuste (Feistm.). It has recently
(Maithy et Mandal, 1978, p. 281) been found
that the leaves in a whorl formerly regarded
by some authors as confluent at some length,
are known all distinetly free up to the base.
This seemingly also hold true for the leaves of
“R.”’ qubuensis. As shown in the figures,
especially its text-figure, given by Hsii, there
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are a few leaves laterally but slightly overlap-
ping with each other near their basal parts.
This seems to be a case which can not occur
in the leaves all growing free right down to
the base. Besides, these figures also show that
the leaves standing more adjacent to the leafy-
branch axis and extending downwards are
obviously shorter than the others. (3) The
presence of Paracalamites-type stem associated
with the leaf-whorl remains in the Tibetan
material seems also to support our view, since
the stem of Stellotheca has been found to be
as good as the typical Paracalamites, while
this paracalamitean stem has not yet been
found together with leaves of Ranigenjia.

The second new species founded by Hsii as
Dizeugothece qubuensis not only involves the
Tibetan specimens composed of all sterile
pinnae insufficient for a definite determina-
tion of the genus Dizeugotheca, but also
touches on the interesting question that the
description and interpretation of the soral
character for the Indian Dizeugotheca phegop-
teroides (Feistm.) given by Maithy in 1973,
with which Hsii’s new form is so closely com-
pared, do not conform to the original defini-
tion of Dizeugotheca, as pointed out by Herbst
in 1978 (p. 126). Furthermore it is of interest
to note that early in 1976 two other Indian
palaeobotanists, Pant and Lata, testified the
distinetive differences of fructification between
the Indian ‘‘Diz.”’ phegopteroides and the ty-
pical species of Dizeugotheca; and for the uni-
que synangial and sporangial
characters, the two Indian authors proposed a
new generic name Asanolia for the Indian
species, i.e. A. phegopteroides (Feistm.). How-

disposition

ever, Pant and Lata did not see Maithy’s paper
of 1973, neither Hsti nor Herbst were aware
of the important article by Pant and Lata.
The material described originally as Diz.
qubuensis Hsii is here treated as Pecopteris
gubuensis (Hsii) n. comb.

The third new form, Dichotomopteris
qubuensis Hsii has been established merely
upon an imperfectly preserved sterile pinna
fragment, in which the fertile evidences or the
sporangial characters so well revealed in the
typical specimens of Dichotomopteris are lack-
ing. This fragment is tentatively named Cla-
dophlebis? qubuensis (Hsii) n. comb., becanse
1t dose not afford anyv evidences of the nature
of fructifications to justify its relation to the
genus Dichotomopteris.

Finally, I would like to give a few words
about the age of the Qubu Formation: (1) As
generally understood, new fossil forms, even
if Hsii’s identification for the three new plants
were ecompletely free from doubt, are of less
significance in determining the geological age
of the deposits where they are preserved. (2)
No plant forms found from the Qubu Forma-
tion are known to be confined to an age
younger than Early Permian; also all the de-
finitely known species of Dizeugotheca were
recorded in the Barly Permian. (3) As other
described species of the Glossopteris flora of
the Qubu Formation are all of wide vertical
distribution, therefore they may not be regard-
ed as reliable evidence for an age of Late
Permian.

All things considered, it is most conveni- -
ent for the time being to consider the Qubu
Formation to be of Early Pernian age.



