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ABSTRACT

Some interesting plant impressions are described
out of the collections made by the author since
1967 from some new localities and excepting a few,
rest of the forms are going to be reported for the
first time from the Athgarh sandstones (Jurassic,
Rajmahal stage) of Cuttack district, Orissa. These
include some filicales like Gleichenia, Sphenopterts,
Coniopteris, Onychiopsis and Cladophlebis; Cycado
phyta like Nilssonia, Taeniopteris and Ptilophyllum
and Coniferales like Araucariles. The plant re
mains being very much fragmentary and preserved
obscurely their specific identification is either
difficult or doubtful in some cases.

INTRODUCTION

THE" Athgarh sandstones" constitutethe northernmost exposurrs of the
East coast Gondvvana. They occupy

the low lying hills west of Cuttack City and
are exposed westwards from Naraj (200~8';
85°46') for a distance of about 12 mIles.
The north-south extension of the Athgarlt
sandstones is about 25 miles and the ex
posures are seen both on the north and the
south bank of the Mahanadi. They com
prise carbonaceous shales, arenaceous shales
(white, pink and yellow), fireclay, ~and
stones, grits and conglomerates. Generally
plant fossils are preserved i~, more sha~y
hands while sandstones and gnts are deVOId
of them.

The first works all. the geology of the
Athgarh sandstones are those of Blanford,
Blanford and Theobald (1859) and Blanford
(1859 and 1872). V. Ball (1877). collected
for the first time some plant fossIls from a
hill north of the Mahanadi. These were
described by Feistmantel (1877a). In recent
years Adyalkar and Nageswara Rao (1960
and 1963), Jain (1967), Pandya and Patra
(1968) and Patra and Patnaik (1970) have
contributed something to enrich the know
ledge of plant fossils from the Athgarh
sandstone~.

MATERIALS AND METHODS

The present paper deals with plant
remains collected since 1967 onwards from

the carbonaceous shales of the Sidheswar
hill (20°27'54"; 85°45'25", Locality 1, sheet
No. 73 HilS), yellow shales on the south
bank of the Mahanadi, about 200 yds. west
of Naraj 1. B. (20°28'10": 85°45'47", Loca
lity 2, sheet No. 73 HilS), white shales mar
Diiurusia (20°29'2" ;'85°45'. Locality 3,
sheet No. 73 Hill), about 1 mile from the
north-bank of the Mahanadi and frcm pink
shales about -~ mile north-west of Ghanti
khal (20°32'52"; 85°44'16", Locality 4, sheet
No. 73 H/10). The map represented in
text Fig. 1 shows the hitherto known or
newly discovered fossil localities. The first
collection was made frcm the carbonaceous
shales of Sidheswar hill which are considered
by Ball (1877) to be unfossiliferous (Pa~ra &
Patnaik, 1970). A newly constructed raIlway
line connecting the Howrah-Madras main
line at Barang in the south with the Neer.
gundi-Talchir line at Raj Athgarh station
in the north has cut across some hillocks of
the Athgarh sandstones to the north of the
Mahanadi. This railway cutting has brought
to light the white and pink fo ssilifefOus
shales near Dhurusia and Ghantikhal respec
tively. A rich occurrence of plant impres
sions in the yellow shales of Nara) and the
pink shales of Ghantikhal particularly has
been encountered, out of which a few
selected specimens are included in this
paper.

The plant fossils comprise mostly impres
sions. They have been. preserved in. the
carbonaceous shales, yellow a,nd pink ferru
ginous shales and white siliceous shales.
The carbonaceous shales are well-bedded
but soft and brittle, while the other type of
shales are almost massive with variable
textures. Preservation of plants is to some
extent better in yellow and pink shales.
Some plant remains from the carbonaceous
~hales seem to be carbonized, but due to
certain difficulties cuticular preparation has
not been attempted. The materials have
been identified only megascopically. Mostly
they are fragmentary and specific identi
fications are often difficult or impossihle.

*Contributed to the Palaeobotanical Conference, Birbal Salmi Institute of Palacobtoany Silver
Jubilee, December 1971.

325



326 THE PALAEO BOTANIST

..

SCALE t inch to a MILe

fUl'lon§s S hi L L f

•
@

.GHANTIKHAL·•
. -'. :-__ _ ~NI.DHIPUR

--.:.-:::::..::: :.::::::::: :.-::--

.@
:VHURUS1A

.. . .

.•.r

A. N AD I
. "

..... ' ... Z,.f".".. ".". v
-,,'.~'.30

TEXT-FIG. 1 - Map showing the known or new fossiliferous localities of the area investigated in
the Athgarh sandstones, Dist. Cuttack, Orissa.
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DESCRIPTION

FILICALES

Genus - Gleichenia Smith

Gleichenia sp.
PI. 1, Fig. 1

Only one fragmentary specimen (PI. 1,
Fig. 1) in the collection from the carbona
ceous shales of the Sidheswar hill (Locality
1) is referred to the genus Gleichenia. The
specimen preserves the apical portion of it
pinna measuring 7 mm X 1·5 mm, which
bears some complete pinules. The pinnules
are alternate, closely set, contiguous and
attached obliquely to the pinna and with
their fntire breadth. The size of the
pinnules gradually decreases towards the
tapering apex of the pinna. The pinnules
arc small with approximately same length
and breadth. They are more or less wedge
shaped, with entire margins and rounded
apices. Midribis not seen in pinnules.

The specimen is too fragmentary and
deficient in most of the vital characters for
specific identification. It is also not as
certained whether the pinnules are fertile
or sterile. How&ver, the general nature of
the pinnules is comparable with those of
Gleichenia gleichenoides (Oldham & Morris)
(Bose & Sah, 1967, PI. 2, Fig. 24). Further
the pinnules of my specimen are not at all
comparable with those of Gleichenites sp.
(1.c. Fig. 45) in which they are bigger in
size and the length is more than twice the
breadth. Moreover, the pinnules in my
specimen have more round apices than in
Gl~ichenites sp. Therefore, the present
specimen is put under Gleichenia sp.

Genus - Sphenopteris Bron~niart

Sphenopteris sp.
PI. 1, Fig. 2

Single incomplete specimen obtained from
the white siliceous shales of Dhurusia
(Locality 3) is referable to the genus
Sphenopteris. The specimen (PI. 1, Fig. 2)
measures 1·8 X 1·3 cm. The rachis is
stout and cylindrical. It bears alternate
pinnules which are not contiguous with one
another. The pinnules are cuneate, pos
sessed two or three lobes and gradually
spread from base towards apex. Venation
not visible.

The specimen is too incomplete for speci
fic identification. Although the general
shape and lobing of my specimen reoembles
to some extent with tho~e of Sphenopteris
hislopi (Surange, 1964, p. 115, Fig. 73) its
imperfect nature does not permit it to be
identified as S. hislopi with confidence.
Therefore it is kept as Sphe110pteris sp.

Genus - Coniopteris Brongniart

? Coniopteris sp.
PI. 1, Fig. 3

A fragmentary specimen from the white
siliceous shales near Dhurusia. (Locality 3)
is referred to the genus Coniopteris. The
specimen (PI. 1, Fig. 3) measures 3·2
X 2·1 em and preserves the pinnae c,n one
side of the rachis which is not distinctly
visible. As it seems, the frond is bipinnate.
The pinnules are arranged alternatelv on
the slender pinna axis. Vena.tion not at
all visible. The specimen is too impel fect
even for generic identification. However,
in general appearance it lJoks like Coniop

teris hymenophylloides (Sura.nge, 1964, p.104, Fig. 6513). But the incomplete nature
and bad preservation of my specimen does
permit only to put it doubtfully under the
genus Conioptcris. So it is named as
? Coniopteris sp.

Genus - Onychiopsis Yokoyama

Onychiopsis? paradox~ts Bose &
Sukh Dev

PI. 1, FIgs. 4- 5

Two fragmentary specimens referable to
the species Onychiopsis? paradoxHs from the
yellow shales near Naraj (Locality 2) are
shown in Figs. 4 & 5. The frond is bi
pinnate with a distinct main rachis (PI. 1,
Fig. 4). Pinnae are arranged alternately
and start from the main rachis with small
acute angles. Both sterile and fertile(?)
pinnules might be occurring in the speci
mens (PI. 1, Figs. 4 & 5). They are some
what wedge shaped and lobed. The margin
of the lobes entire. Venation very faintly
marked.

In general appearance the present speci
mens resemble Onychiopsis paradoxHs (Bose &
Sukh Dev, 1959) to some extent. So
doubtfully they have been put under
Onychiopsis paradoxus.
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Onychiops'is paradoxfts resembles most
other species of Onychiopsis among the
MesClzoic fern fronds. It is a well known
Wealden fern.

Genus - Cladophlebis Brongniart

Cladophl~bis ?dent1'wlata

PI. 1, Fig. 6

OilJy one solitary specimen in the collec
tion from the white siliceous shales near
DhHrlts1'a (Locality 3) is referred to Clado
pltleJis ?dentiwlata. The specimen (PI. 1,
Fig. 6) represents a portion of a pinnate
frond. The rachis is strong and about 2 mm
broad, bearing opposite pinna~. The in
complete pinna measures 4'1 X 1'80 cm. The
pinna axis is 1·00 mm broad. Tile pinnules
ar~ alternat,~, nnderate, closely set and
somewhat owrlapping. The average siz2
of the pinnule is 12x3·5 mm. The
pinnules are attached to the pinna axis
with their whole width of the base and
having rounded apices. The midrib of the
pinnule is slender and is hardly persistent
up to the apex. S~condary veins are present
but not distinct.

In general appearance the present speci
m~n res~mbles Cladophlebis dmtiwlata
Brongn (Sitholey, 1940, Pp. 6, 1. 7, Figs.
87 & 89). Hence it is doubtfully put under
Cladophlebis dentiwlata

Cladophlebis ?srivastavae Gupta

PI. 1, Fig. 7

Single incomplete specimen obtained from
the pink shales near Ghantikhal (Locality 4)
is referred to the species Cladophlebis
? srivastavae. The specimen (PI. 1, Fig. 7)
nicely preserves the apical portion of a
pinna with a few complete pinnules. The
axis of the pinna is slender and a little less
than 1 mm broad. The pinnules are small,
less than 5 11.111.1 in length and 2-3 mm in
width. They are alternately arranged on
the pinna axis and distinctly separable from
one another. They are attached to the
pinna axis with a broad base making a wide
a'1gle. They are bluntly pointed with
sm10th margins. Venation is typically of
Cladophlebis type. There is a midrib from
which a number of bifurcating veinlets arise
on its either side.

Thr specimen being only the apical
portion of a pinna: nothing can be told
about its habit. However, its major charac
ters are similar to Cladophlebis srivastavae
sp. novo (Gupta, 1954). Therefore, it is
placed und"r Cladophlebis srivastavae with
some doubt in specific identification.

Cladophlebis sp. (d. C. longipennis
Seward)

PI. 1, Fig. 8

A fragmentary specimen from the pink
shale., near Ghantikhal (Locality 4) is
ref~lTed to Cladophleb1's sp. (d. C. longi
pennis). The specimrn (PI. 1, Fig. 8)
presnrves only a portion of a pinna. The
dplicate pinna axis bears pinnules of variable
sizes. The pinnules are falcate, drcurrent
at their bases eLnd gradually taper towards
apicr:s which are bluntly rounded. No
trac~ of venation is observed.

The spe~imen under study, though in
completc, is c'lmparable in its general nature
to Cladophlebis sr. (d. C. longipennis)
(Surange, 1964, p. 92, Fig. 56A). Hence it
is placed undrr Cladophlebis sp. (d. C.
l~mgipennis).

Cladophlebis indica (Oldh. & Morr.)

Pl. 1, Fig. 9

The single incomplete specimen obtained
from the yellow shales of Naraj (Locality 2)
is referable to the species Cladophlebis indica.
The specimen (PI. 1, Fig. 9) represents the
apical portion of a pinna. The incomplete
pinna measures 3·5 cm in length and gradu
ally tapers towards the apex. The pinna
axis is slightly less than 1 mm broad at the
base and bears pinnules which arc sub
alternate, lanceolate-ovate and gradually
taper to fo"m almost rounded apex. The
margin of the pinnules are entire. They are
attached to the pinna axis by their whole
bases and contiguous with one another.
Venation is not observed.

The specimen being fragmentary nothing
can be told about its habit. However,
excluding venation which is not preserved
in the present specimen, it resembles
Cladophlebis indica (Surange, 1964, p. 88,
Fig. 52) in all other aspects. Hence it is
put under Cladophlebis indica.
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CYCADOPHYTA

Genus - Nilssonia Brongniart

Nilssonia (Anomozamites?) ?fissa

PI. 2, Figs. 10-11

One incomplete specimen from the yellow
shales of N araj (Localitv 2) is referred
to Nilssonia (Anomozamites?) ?fissa. The
spec!men (PI. 2,. Fig. 10, 11) preserves only a
portIOn of a SImple frond. It is charac
terized by a broad rachis of about 4 mm
width. Some netWJrk like structures are
preserved on the rachis. The lamina is
dissected into several unequal segments on
either side of the rachis. The dissecting
furrows are continuous from the marg-in of
the lamina up to the rachis. These dissect
ing furrows are undoubtedly primary and
natural as the margin of the lamina at the
point of dissection is vej y evenly rounded
and not at all angular as usually seen in
banal a l.caves which arc torn to segments
secondanly by the action of wind. The
maximum width of the lamina from rachis
to either margin is 5-6 mm. The lamina is
fU1:ther ~harac!t'rized by very fine parallel
vems whIch anse from the rachis almost at
right angles. Some of the veins arc bifur
cated before reaching the margin of the
lamina.

The specimen under study is only a small
!ragment of a frond meawring only 3·0 em
In length. It seams the frond is of modcratt'
size. It is comparable to som.e extent with
Nilssonia (Anomozamites?) fissa (Sitholey,
1963, P. 19, PI. 7, Fig. 45) in its segmenta
tion of the lamina but the segments do not
show any trace of forking at their tips.
T~erefo:e it is doubtfully placed under
Ntlssoma (Anomozamites?) ?fissa.

Genus - Taeniopteris Brongniart

Taetlio/>teris spat1.lata MeClel1.

PI. 2, Figs. 12-14

!hese three incomplete specimens of
thIS genus are pres~nt in the collection from
the yellow. shales of Naraj (Locality 2).
They constItute the narrower forms of this
genus and have been accommodated in the
species Taeniopteris spat1tlata. Two varieties
of this. species can be distinguished in the
collectIOn on the basis of the proportionate

width of the mirlrib to lamina (Gopal,
Jacob and Jacob, 1953).

Taenioptcris spat1tlata var 'a'

Figure 12 represents a narrow form of
leaf which measures 1·4 cm in width while
the midrib is of 2·5 nun breadth. Fine
parallel veins arise from tll£' midrib at right
angles. Bifurcation of the V2ins not
distinguishable. Margins of thc lamina
entire.

Figure 13 represents another fOlm of the
same variety as described in Fig. 12. In
this case the width of the leaf is 1·6 em
while the midrib is 3 mm wide. A network
like structure is prrservod on the miorib.
Parallel veins arise £rem the midrib alme st
at rigltt angles. The margins of the lamina
is entire.

Taeu.iopteris spat.llata var '1/

The frond included in tllis variety (PI. 2,
Fig. 14) is characterized by proportionately
narrower midrib than in tho~e described
a bove. The width of the lamina is 1·0 em
with a narrow midrib measuring 1 mm only.
Very fine par(ll1el veins arise from the midrib
almost at right angles. The margins of the
lamina arc not dissected.

Genus - Ptilophyllum Morris

Four incomplete specimens collected from
the yellow shales near Naraj (Locality 2)

are. referred to tl'e genus Ptilophyllum.
CutIcular study of the fronos which is con
sidered as the vital point for specific identi
fication of Ptilophyll1tm, has not been done.
So on the basis of the external features a
provisional name has been suggested.

Ptilophy1l1tm c·"tchense Morris
PI. 2, Figs. 15-18

~our specimens are referred to the species
PttlophyllHm cfttchense Mon is (PI. 2, Figs.
15-] 8). Out of them Figs. 15 & 16 reveal
some distinct features for which they have
been orscribed in detail.

. Figures 15 and 16 represent incomplete
pmnate fronds which narrow towards bases,
apex not recovered. Length of the frond
(PI. 2, Fig. 15) is 5·4 cm with a width of
]·2 cm at the broadest portion. Pinnules
short and broad measuring 6-7 X 2-3
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mm. They are obliquely placeu over the
rachis almost coveripg it, arrauged alter
nat"ly, closely set, or slightly imbricate
towards the apical region. Margins parallel,
apex obtuse, traces of radiating veins are
observed.

The above described specimens externallv
resemb'ePtilophyll!tm wtcltf.1tse Morris !Baksi,
1967, PI. 1, Figs. 2a. 2b). So they are put
und ~r PtilJphyll1tm wtchense Man is.

The fragmentary pinnate fronds shown
in PI. 2, Figs. 17-18 are characterized bv
identical pinnules as described above. They
are arranged obliquely and alternately \\ith
obtus~ apices. The tapering nature of the
fronds are not clear in these two specimeJl~
as they preserve m')stly the middle portions
only.

CONIFERALES

Genus - Araucarites Presl

Araffocan·t.;s d. macropt:r1ts Fei·;t.

PI. 2, Fig. 19

Only one specimen obtained from the
carbonaceous shales of the Sidheswar hill
(Locality 1) has been referred to the species
Arafbcarites d. macropterfts. The specimen
(PI. 2, Fig. 19) preserves the complete cone
with some portion of the scale which sur
rounds it. The cone measures 3·0 em in
length and 1·9 cm in breadth at the widest
part. The cone is wider at the distal
portion while it tapers to a narrow proximal
end (width 4 mm only). The distal end is
almost semicircular. The periphery of the
entire cone is even and it look~ like an
inverted vessel. The scale surrounding the
cone is circular and measures 8 mrn in
width. It is dissected. No seed is visible
in the cone.

The present specimen closely resembles
Araucarites d. macropterus Feist. of Sahni
(1928, p. 33, PI. 6, Fig. 76). Therefore it
is placed under Araftcarites d. macroptems
Feist.

REMARkS

The plant remains described above have
been collected from four localities out of
which locality 1 was reported previously
(Patra & Patn3.ik, 1970). The other three
localities are being reported to be fossili
fercus for the first time. In between my

localities 3 & 4 another f03siliferous locality
(2G030'00/l: 85°44'30/1) has been desc] ibed
by Adyalkar and N ageswam Rao (1963).
I t is about 5 furlongs south of the village
Ghantidhal (actual name is Ghantikhal).
But my locality 4 (2C032'52/1: 85°44'16") is
about half a mile north-west of GhantikhaI.
Jain (1967) has also described plant fossils
from a hill, about one mile south-south-east •
of Ghantikhal villagr. So there are three
fossiliferous localities near abcut Ghantikhal.
But my locality 4 being one of the three
neither eoincid"s with that of Adyalkar and
Nagrs'v\-ara Rao nor Jain.

The present paper reports the occurrence
of the following four genera for the first
time in the Athgarh sandstones. They are
Gleichenia, ?Coniopteris, Onychiopsis and
N1·lssont'a. Further the paper inwrporate~
three species like Sphenopteris sp., Clado
phla1Jis ilbdica and Tamiotteris spatf/lata
McClell. which have heen' described by
different authors in different timps from
localities other than the four included here
hut belonging to the Athgarh sandstone!:.
La~tly it also contains five newly reported
species coming under the genera already
d"scribed from the Athgarh sandstones.
They are Cladophlebis denticulata ~. sr~
vastavae Gupta., C. sp. (d. C. long~penms
Seward), Ptilophyllft'11L cutchense Monis and
Araucarites d. macropterus Feist. .

The distribution of species described above
in space and time, has been given in Table 1
and Table 2 respectively.

AGE OF THE ATHGARH
SANDSTONES

It has already been mentioned earlier
that the present collection is rather very
poor in preservation as well as in the
number of fossils. Complete specimens are
absolutely rare or ab!:ent. Identifications
arc based on these fragmentary remains.
However, a few of them show some charac
teristic features for specific identificarion
also. Nine form.s described above are re
presented by only one specimen each,
whereas the rest three viz., Onychiopsis
? paradox1ts, Taeniopteris spatulata and
Ptilophyllum wtchense are each having two,
three and four specimens respectively.

A study of Table 2 reveals that with the
exception of Gleichenia sp., Onychiopsis? para
doxus, Cladophlebis sp. (d. C. long1'pennis),
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TABLE 1- DISTRIBUTION OF SPECIES DESCRIBED ABOVE IN THE FOUR LOCALITIES

NAME OF THE SPECIES

FILICALES

Gleichenia sp.
Sphenopteris sp.
? Coniopteris sp.
Onychiopsis ?paradaxus. Bose &

Sukh Dev
Cladophlebis ?denticulata
Cladophlebis ? srivastavae Gupta
Cladophlebis sp. (d. C. longipennis

(Seward)
Cladophlebis indica (Oldham & MorL)

CYCADOPHYTA

Nilssonia (Anomozamites?) ?ftssa
Taeniopteris spatulata McClel1.
Ptilophyllum clttchense Morris

CONIFERALES

Araucarites d. macropterlts Feist.

LOCALITIES
, --.A. ......,

1 2 3 4

x
x
X

X

X
X
X

X

X
X
X

X

Locality 1 - South b::tnk of the Mahanadi on the northern flank of the Sidheswar hill (20°27'54";
85°45'25").

Locality 2 - South bank of the Mahanadi about 200 yards west of Naraj LB. (20°28'30": 85°45'47").
Locality 3 - About 1 kilometer from the north bank of the Mahanadi (20°29'2": 85°45'00").
Locality 4 - Half a mile north-west of Ghantikhal (20°32'52": 85°44'16").

TABLE 2 - DISTRIBUTION OF THE SPECIES DESCRIBED ABOVE IN THE UPPER
GONDWANA GEOLOGICAL HORIZONS OF INDIA

NAME OF THE SPECIES

FILICALES

GEOLOGICAL HORIZON

~---__------h-_--------- .•
Rajmahal Kota ]abalpur Umia

Gleichenia sp.
Sphenopteris sp.
?Coniopteris sp.
Onychiopsis ?paradoxus Bose &

Sukh Dev
Cladophlebis ?denticulata
Cladophlebis sp. (d. C. longipe1212is

Seward)
Cladophlebis ?srivastavae Gupta
Cladophlebis indica

CYCADOPHYT A

Nilssonia (Anomozomites?) ?ftssa
Taeniopteris spatulata McClel1.
Ptilophyllum cutchense Morris

CONIFERALES

Araucarites d. macropterus

+
+

+

+
+

+
+ +

+?

+
+
+
+

+
+

+

+
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Ptilophyll~tm wtcltense and Araftcarites d.
macroptems which are the typical members
of the Jabalpur stage, the rest seven
forms described in the present collection
are referable to those already reported from
the Rajmahal stage of the Rajmahal series.
Therefore, it is evident from the prcs~nt
findings, though obscure in number of
forms, that the age of the Athgarh sa.nd
stones may range from the Rajmahal stage
to the Jabalpur stage (Juras~ic to Lower
Cretaceous) of the Upper Gondwanas.
How.;ver, previously it was considered to
be equivalent to the Dubrajpur stage
(Pascoe, 1959) or the Rajmahal stage of
the Rajmahal series of the Upper Gondwanas
(Feistmantel, 1877b; Adyalkar & Nageswara
Rao, 1963).

CONCLUSION

I have only begun to study the fossil
fbra of the Athgarh sandstones of Cuttack

district, Orissa and so far I have covered a
small area from which I have collected the
specimens dfscribed in the present paper.
A number of specimens in my collection
are yet to be identified. It is very likely
that further critical examination of all the
type localities and other shaly bands else
where may yield richer fossil assemblage.
It is now evident that the Athgarh sand
stones also contain a flora which is rich
both in varieties and forms like other East
Coast Gondwanas of India.
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EXPLANATION OF PLATES

PLATE

1. Gleichenia sp. Apical portion of a pinna
showing some complete pinnules. F.12(Loc. 1).
X 5.

2. Sphenopteris sp. Fragment of a frond showing
strong rachis and globed pinnules. F.60(Loc. 3).
X 2.

3. ?Coniopteris sp. A bipinnate frond with
slender pinna rachis. F.59(Loc. 3). X 1·5.

4. Onychiopsis ?parado:ms - Bose and Sukh
Dev. A bipinnate frond with distinct main
rachis. N.168(Loc. 2). X 2.

5. O. ?paradoxus Bose and Sukh Dev. Another
specimen with finer pinnules. N.127(Loc. 2).
X 2.

6. Cladophlebis ?denticulata. The incomplete
frond showing strong rachis and opposite pinnae.
F.61(Loc. 3). X Nat. size.

7. C. srivastavae Gupta. Apical portion of a
pinna with some complete pinnules. G1(Loc. 4).
X 1·5.

8. C. sp. (d. C. longipennis Seward). A frag
mentary pinna showing characteristic pinnules
without venation. G.2(Loc. 4). X 2.

9. C. indica (Oldh. & MorL). Apical portion
of a pinna showing some complete pinnules. N.129
(Loc. 2). X 1·5.

PLATE 2

10. Nilssonia (Anomozamites?)? jissa. Portion
of a frond having broad mid rib and dissected
lamina. N.193(Loc. 2). X 2.

11. N. (Anomozamites?)? jissa Counter part
to 10. N.193a(Loc. 2). X 2·5.

12. Taeniopteris spatulata McClel!' A narrow
leaf with broad midrib. N.117(Loc. 2).

X 1'5.
13. T. spatulata. McClel!' Another leaf with

broad midrib. N.191(Loc. 2). X 2.
14. T. spatulata McClel!' Narrow leaf with

narrower midrib. 141a(Loc. 2). X 1'5.
15. Ptillophyllum cutchense Morris. An incom

plete frond with tapering base. N.I08(Loc. 2).
X 1'5.

16. P. cutchense Morris. A frond with tapering
base & smaller pinnules. N.148(Loc. 2).

X 2.
17. P. cutchense Morris. Middle portion of a

frond with some complete pinnules. F.9(Loc. 2).
X 3.

18. P. cutchense Morris. Middle portion of a
frond showing alternate pinnules. N.148(Loc. 2).
X 2·5.

19. A raucarites cf. macropterus Feist. Complete
cone and part of the scale. FAO(Loc. 1). X 1·5.




