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ABSTRACT

1t is a common belief that some elements of the G].ossopteris flora Wcrl(;’}l)rcs?trufliti]: rz;\:ngjsraé]iif_('r‘hp
known gencra of Lepidodendrales, Calamitales and Equisetales, Spheno}l)hy dbes, l::rir;ﬂ examinéd " f ,CZM
and oth:cr gymnosperms from the Angara as well as the Gondwana floras 1a:le hee(r;x dw;fna min a.re dl:_ti r:-
cluded that apart from superficial resemblance in some cases, the Angara and t T onfb th ﬂ};ms ; are ;r ?(I
and possibly no common elements are present in them. Althnough the present ou't lers o od : t‘ 1 dp ate
by a few hundred kilometers, India possibly lay far south in the late Pala.eozmc time an I:i ;3) wo ‘a? ]'r{a?ges
were separated by the Tethys epicontal sea. This would at least partly explain why there could be no in €rmixing
between thesc two contemporaneous floras,

of Angara and Gondwana floras lje juxtaposed with only a few hundred kilometers separating
the outliers of the two floras. The present proximity of the two floristic provinces perhaps
influenced previous workers like ZALESSKY (1914), ArBEr (1905) and others to identify some
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LEPmopey DRALIES

There is a striking paucity of |

ga yeopods in the Permai the U.S.S.R.
and it is true for the Glossopteris {1 ; 156, i A e e LD

i : s o of InFlia alsg. The Angara lycopods are described in

fl\m under the genera Vialscheslavia, Lepidodendron, Knorria, Demelria and Angaro-
dendron. Fhey usually show somewhat different arrangements of leaf and leaf cushions than
the l‘ycopod genera of the Euramerian flora. The lycopods of the Glossopteris flora are also
cousidered to be distinet from the northern forms. The most widespread southern genus is
deodemiron, which occurs in India mostly in the Barren Measures. Although the stems of
Cyclodendron from India lack leaf cushions, the eye-shaped leaf scars are typical of the genus.
Neuburg described a genus Tundodendron from Petchora basin, which was regarded super-

ficially similar to Gyclodendron, but recently it has been found that it is distinct from it. Thus
Cyclodendron is not present in Angaraland.

Recently some lycopod stems with leaf cushions showing ligular scars (?) were described

from.Kashmir by Srivastava and Karoor (1969) and Karoor (1969). Although the im-
Pressions appear like lycopod stems, the generic identity is not convincing, because the speci-
mens are poorly preserved and the scars are devoid of vascular bundle marks and parichnos.
Even the Presence of a ligule needs confirmation from well preserved specimens. The scars
described and figured as lingules seem to correspond to the elevations which are left on
cushions when leaves dried without abcission like those in Sublepidodendron. The identification
of Lepidostrobus (Srrvastava and KAProor, 1969) is again doubtful. The presence of a pe-
duncle—a stalk—coupled with the absence of any characteristic features of a Lepidodendron
cone, makes one wonder whether it really belongs to a Lepidodendron or it represents some other
genus. So the presence of the genus Lepidodendron in the Permian of Kashmir needs con-
firmation. Although this Kashmir flora appears to be distinct from the typical Glossopteris
flora of the peninsular India, it may be presumed that the presence of Angara Lepidodendron-
like plants have not yet been proved in the Gondwanaland. There is, therefore, no gron "(
suppose that this genus migrated to India from the northern floras. : ’
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SPHENOPHYLLALES

Sphenophyllum, which should also be regarded as a form genus, is found in all the four

i 4 ies ] is known from India and, ac-
Palacozoic floras of the world. Only one species, S. speciosum, 15 .

cording to PANT and MEHRA (1963), it stands out distinct frorrl all the n-orthem species in
number and form of the leaves and, to a lesser extent, in the details of venation and epiderma-
structure. . '

The Angara sphenophylls are referred to 7rizygia, a generic name used by Royle ip
1839 for some specimens of S. speciosum. Their epidermal structure is not krlloiwn and, there-
fore, MEYEN (1967) is right in assuming that there are no grounds for ascr.lbmg the Angara
species to Trizygia. Thus, although in Angara the genus Sphenophyllum Is re.prcsen.tcd by
many species, not a single species has been conclusively shown to be identical with the
Indian S. speciosum.

FErRN-LIKE FRONDS

Fern-like fronds which are generally described under various form genera, form an
essential element in all the four Palaeozoic fossil floras of the world. None of them should be
regarded as genetically related unless similar fructifications are found on them. Sphenopteris
and Pecopteris are very common in the Angara flora as well as in the Glossopteris flora. These
are not natural genera and so it would be misleading to presume any relationship between
the Sphenopteris and Pecopteris of the Angaraland and the Gondwanaland.

Sphenopteris, Pecopteris and Alethopteris are widespread in the Indian Glossopteris flora.
The Indian Alethopteris differs in details of venation from its typical Euramerian representa-
tives and it is completely ahsent from the Angara flora. The Angara flora, in addition to
Sphenopteris and Pecopleris, possess other genera also such as Neuropteris, Comia, Comsopleris and
Caltipteris. The last four are, however, absent in the Indian Glossopteris flora. Furthermore,
there are certain fern-like fronds which are pec
Angaridium occur in the Angara flora, whereas
Indian Glossopteris flora.
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GINKGOALES
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O1nER GYMNOSPERMS

the latter by Jamiopteris, l‘Tamrilm Purrw}ll za at chCII;la ZIS o e G ar?d
genera which have been identiﬁ’edlw‘ ce OF]CF gaf genera. Bub there ace sertai
: fave as common in both.
nd f;](ré’f"li’d(li/;:l;lOlg]i):O(;lthc;‘isuf(ih ‘for;n gIem.ls YY]l.iCh is reported both from the Ar{gara flora
e Ko b;dsl bmsi ora. n. n'cha 1L‘ 1s rfapresented only by a fe.w species, mostly
e represen;ed " s compalanYdy rare in other G(')ndwana hox:lzons. In A‘Amgara,
. ; S y many species. I had the occasion to examine the epidermal
structure of some Angara leaves. The epidermal structure of the Gondwana Noeggerathiopsis
Jeaves (PANT AND VERMA, 1964 ; LELE and MaITHY, 1964; MarTHY, 1964) is distinct from those
of the Angara Nocggerathiopsis leaves. Rufloria of Angara is, again totally absent in the
Gondwana flora of India.

Another genus Samaropsis occurs in abundance and in great variety both in the Angara
and the Gondwana floras and some Indian species no doubt appear very similar to those
from the Angaraland. A few of the Samaropsis sceds have also been found on different types of
fructifications. It may be that many more different types of gymnospermous plants in both
the Angara and the Gondwana bore similar winged types of seeds. However, many fructi-
fications bearing different kinds of seeds are not yet known and it is, therefore, difficult to
say whether the plants bearing similar looking seeds in both the Angara and the Gondwana
floras were genetically related. At least gymnospermous leal genera are distinct in both.

Some scale leaves in the Indian Glossopteris flora look strikingly similar to the Angara

Nephropsis, Crassinervia and Lepeophyllum. The specimens in our collec-
e is not known in detail. The resemblance

therefore, be superficial; nevertheless,
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it is very striking.
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not scen these specimens. T amt old that hardly a do en specimens with Glossopleris-like
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Glossopteris in Angara flora is puzzling. Either the truc Glossopleris,
or more probably they might have belonged to a differe
Glossopteris-like  lcaves.  But il they are real Glossopleris,
land? |
Furthermore, even the plants of uncertain affinities arc different in Angara z'md the
Gondwanaland. For cxample, the Angara has genera such as Glottophyllum, VQ}IIOZI!.S/;_]'Q’

Euryphyllum. Rubidgea,

Niazonaria. Cladostrobus, Tychopteris etc., whereas the Gondwana has 734,
Dolianitia, Palmatophylliles ctc. Similarly the petrified gymnospermous wood genera are distinct

in the Angaraland and the Gondwanaland. Although this difference may not be very signi-
ficant as these plants are so little known, it does serve the purpose of emphasizing the dis-

tinctness of the two floras.

CONCLUSIONS
has summarised the relation of floras of the southern hemisphere

to continental drift. The anomalies of plant distribution of the past can be explained if some
etween the southern continents are accepted. SCHOPF (1970) summarised
nonbiological evidence of “‘geophysical studies, particularly of the ocean basin, which has
now provided an acceptable mechanism that accounts for rifting and shifting of sialic con-
tinents through geologic time”. He further stated that “there is now a great deal more evi-
dence that can be taken to suggest that Gondwanaland truely did in Permian and Triassic

time occupy the latitudes and longitudes of much of the Indian ocean™.
Although the present outliers of the Indian Gondwanaland (Kashmir) and the southern

localities of Angaraland are separated by only a few hundred kilometers, yet the floras of the
two regions, during atleast the late Carboniferous and the Permian, were quite distinct.
There is indeed no evidence for the migration of Gondwana elements into the Angara or
vice versa. On the other hand, recent investigations have clearly brought out the fact that no
common elements are present in the two, and that whatever superficial resemblance there
is in some cases, it may be more apparent than real. This is an evidence of plant geography
which shows that there was some great barrier which did not allow intermixing of the two
temperate floras and it was perhaps the great Tethys sea which separated India from the

Recently Scuopr (1970)

land connections b

Angaraland.
Another striking fact is that the Glossopteris and the Angara floras were the two Permian

floras which were flourishing in cold climate with seasonal variations and, therefore, the
dominant elements in them were the gymnospermous plants. The fructifications of the Gond-

wana and Angara gymnosperms are meagrely known, and so we are unable to appreciate
the variety of forms present in them. However, from whatever little is known, new types have
been thrown up which defy classification under the traditional groups of gymnosperms. It 1s
most likely that many more new types of gymnosperms than we know today will come to
light from the two temperate floras.

Most of the living gymnosperms had almost attained their modern look by the Jurassic,
but it scems that they had much wider base in the Permian. It is in the Permain that the
gymnosperms were rapidly evolving in diflerent ways, as is evident from the bizzare types
discovered in the Glossopteris and the Angara {loras. Before the end of the Permain, mn;t of
them became extinct, perhaps some continued into the Triassic in modified forms, but by
the end of Jurassic they died out, yiclding place to the most successful competitors which
continuc to this day.

68 Geophytolog y, 1 ( 1)
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