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ABSTRACT

This paper del-Is with new plant fossils collected
recently from the Umias of Saurashtra (Katbiawar
Beds). They include two new species, viz.,
Elatocladtts longifolia sp. novo and Brachyphyllum
regularis sp. novo Our collection has also revealed
the presence of Eqttisetum rajmahalensis (Oldham &
Morris) Feistmantel, Gleichenia nordenskiijldi Heer,
Arattcarites macropterus Feistmantel and Pagio
phyllum cf. P. divaricatum (Bun bury) which were
not so far known to occur in this region.

This series of Sandstones and Shales referred
to as Kathiawar Beds by Oldham (1893) and Fox
(1931), were placed by Fedden (1884) equivalent
to Umias of Kutch and assigned Oolitic age. They
are now generally regarded vVealden.

Raj nath's (1932) placing of the Bhuj stage
(Umia Plant Beds of Kutch) in l\Iiddle Cretaceous
would imply a similar position for these plant beds
of Saurashtra, extending the time range of 1'v[ 010
nidium gOBpperti (EUing.) into Middle Certaceous
and perhaps also raising the Himmatnagar Sand
stone to that level.

During our field work a new locality yielding an
abundant and well preserved flora has been dis
covered near the famous temple of Tarnetar on
Than-Dhrangadhra road.

INTRODUCTION

UMIAS of Saurashtra (Kathiawar Beds),the oldest exposed strata in Sau
rashtra, attain as reported by Fedden

(1884, p. 79) a thickness of more than
500 metres and covers nearly 2500 sq. km.
in Raj kot and Surendranagar Districts. The
formaticn consists mostly of fine to medium
grained, often obliquely laminated sand
stone" with intormittent beds of light and
dark grey, weakly fissile shales.

After the pioneering work of Fedden
(1884) and Feistmantd (1880), Rao & Vimal
(1950), Roy (1965, 1967), Kasat (1969) and
Varma & Rawat (1964, 1970) have made
important contributions to the palaeabetany
of these rocks, and discovered some new
fossil yielrling localities viz. Dhuli and
Tartar.

The present collection of plant fossils was
made from near Than, Songarh, where fo,sil
yielding sections have already been known,
anrl from 3. new locality discovererl by us
1 km. north of the famous Tarnetar Temple
en the Than-Dhrangaclhra road.

It may be mr:ntioned here that while
collecting the fossils attention was paid
to their position within the body of the
beds with a view to a possible zonal
sub-division of the strata. But detailed
study of the fossils has not revealed any
basis for establishing sucll zonal sub-division,
so far as the mf'gafossils are concerned.

Besidfs dealing here with new species
brief rema.rks an given, where necessary,
on those alreadv known from these beds
and on those known from elsewhere, but
found by us for the first time to occur in
this region. Also, we are giving illustrations
of already known species in case of wbich
we find our material better preserved than
what wct,savailable to eallier workers.

LIST OF THE LOCALITIES REFERRED
TO IN THE TEXT

Banfa --23°37': 80°39'30"; Dhuli -40 kms
towards north of Than; Kankawati
25 km to\varrls NW of Dhrangadhra.; Pat
parha- 24°21' :81°52'; Songar:l - 22°36'30":
71°13'15"; Tarnetar- 22°39': 71°13'15";
Tartar - 13 km towards north of Than;
Than - 22°35': 71°12'.

SYSTEMATIC DESCRIPTION

EQUISETALES

EQUISETACEAE

Genus Equisetum Linnaeus

Equisetum rajmahalensis (Oldham & Morris)
Feistmantel

PI. 1, Figs. 1-3

1967 - Equ.isetHm rajmahalense (Oldham &
Morris) Feistmantel: Bose & Sah,
p. 18, PI. 1, Figs. 1-6 (and synonymy
given by them).

1967 - Eqttiselwltt rajmahalense (Oldham &
Morris) Feistmantel: Roy, p. 108,
PI. 1, Figs. 1-2; Text-fig. 1.

Material- Twenty-two specimens.
Plesiotype - TR 27/71.

*Contributed to the Pala~obotal1ical Conference, Birbal Sahni Institute of Palaeobotany Silver
Jubilee, December 1971.
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Remarks - This species is represented in
our collection by vegetative stems and nodal
diaphragms. Our specimens agree in cJl
respects with E. rajmahalensis (Oldham &
Morris) Ffistmantc! as d('~cribed by many
authors from Rajmahal Series of Rajmahal
Hills and also described by Roy from the
Umias of Kutch.

This species is of wide (,ccurrence in the
Mesozoic rocks ()f India including the Punj ab
Salt R,mge, Pakistan. E. rajmahalen.sis
shows a close resemblance with E. 111unsteri
Sternburg. An allied form occurs in the
Jurassic of Australia (Surange, 1964). E.
rajmahalensis may be closely al!ied to
E. jerganensis Seward from the l\Iiddle
juras!'ic of Afganistan 8nd Turki<;1.an(Salmi
& Rao, 1933) and E. liassiumn Heer from
the Liassic of Switzerland (Fcistmantel,
1876, p. 13).

Ocwrrence - Shale horizon at Tarnetar.
A few doubtful specimens of this species
have also been collected frem a white clayey
sandstune nco.r Kankawati.

FILICALES

GLEICHENIACEAE

Genus Gleichenia Smith

Gleichem:a nordensk1'oldi Heer

PI. 1, Figs. 4-7

1969 - Gleichenia nordenskioldi Heer: Sukh
Dev, p. 197, PI. 1, Figs. 1-5;
Text-figs. 1A-D (and synonymy
given by him).

frfaterial- Sixty specimens.
Plesiotvpe - SN 76/70.
Remarks- Bv their fleshy pinnules sinuous

at their basal acroscopie margins to accom
modate the basal basiscopic lobes of the
pinnules on the opposite side of the rachis,
the basal two pinnules d each pinna slightlY
bigger than the rest bent towards the
central rachis, the venetian and the arrange
ment of sari, our specimens agree in all
re~pects with G. nordensholdi Heer from
Wealden of Greenland, and jabalpurs of
Madhya Pradesh.

The large number of specimen<; of this
species in cur collection suggests that it
thrived in this an-a during Umia times with
luxurirnt growth and perhaps w"s the mcst
common feln.

During a personal talk Dr. Sukh-Dev
informed us that this species is abundantly
represented •.•..lso in thr jabalpurs at Bansa
and Patparkl, Madhya Pradesh.

Probably thr same specirs was described
by Fcistmantcl (1876, p. 26, PI. 3, Fig. 7)
under the name Pecoptcris tenera from the
Umias of Kutch.

Occurrence - Shale ho] izon at Tarnetar
and Songarh.

MATONIACEAE

Genus Matonidlum Schenk

M atonidiHm goepperti (Ettingshausen)
Schenk

Pl. 3, Figs. 19-22; Text-fig. 1

1846 - Pecopteris alt1zaHsi Dunker, p. 5,
PI. II, Fig. 2.

1852 - Alethopteris goepperti Ettingshausen,
p. 17, PI. 5, Figf. 1-7.

1871 - Matonidift1n goepperfi (Ettingslmu
sEn).Schenk, p. 220, PI. 27, Figs. 5,
Sa, PI. 28, Figs. 1, la-d; PI. 30,
Fig. 3.

1911- Matonidimn goepperti (Ettingshau
sell): Seward, p. 662, PI. 2, Figs.
25-26.

1936 - M atonidi!tnt altlzattsi (Dunker): Fcr
dinande, p_ 15.

1936 - Matonidimlt indiCflnt Salmi, p. 153,
PI. 20, Figs. 1-7: PI. 21, Figs. 1-6;
PI. 22, Figs. 1-4; PI. 24, Fig. 1.

1964 - M atoniditt1n iudicmu Salmi: Surange,
p. 111, Figs. 71A-B et Frontispiece.

1967 - Af atonidiwn goepperti (Ettingshau
sen) Schenk: Roy, p. 108, PI. 1,
Figs. 3-5, Text-figs. 2-3.

1970 -IV[ atonidiwn indiwnt Salmi: Vanna
& Rawat, p. 62.

Material--- Sixty specimens.
Plesiotype - SN 1/70.
Re1/tark~ - This species was described by

Salmi frem In<lia for the first time under the
nam~ 111atonidi!l1n indiCft1n, from Hinuuat
nagar Sandstone, considered by him 0f
Wealden age (Sahni, 1936).

Our material comes from the same locality
from which it was described and figured 1>y

Roy (1967). Our specimells show gradation
in the extent of fusion of tho pinnae towards
their base, and so wo agree with Roy that
t his fusion is a variable feU ure and not a
character to make it a new species. Thus

-/
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TABLE 1- SHOWING DISTRIBUTION OF SAURASHTRA PLANT FOSSILS AND THEIR ALLIED FORMS

Vema
varam

No. PLANT FOSSILS OCCURRING IN THE
U~IlAS OF SAURASHTRA

(= I(ATHIAWAR BEDS)

lJMIAS

OF

EUTCH

JABALPUR KOTAS OF

PRAN
HITA

GODA-

VARI

VALLEY

RAJ
MAHALS

OF RAJ
MAHAL

BILLS

(

Raghav
puram

EAST COAST GONDWANAS'
.-'--------.,

Sriper- Si\ a-
matur ganga

ELSEWHERE IN INDIA AND OUTSIDE

2

EQUISETALES

3 4 5 6 7 8 9 10 11

I _

I. Equ.isctul1l rajmahalcIIsis (Oldham &
Morris) FeistmanteJ.

FILICALES

2. ]'oditcs -illdicus (Oldham & Morris)
Bose & Sah

3. Gleichcuia nordenskiOld-i Beer"

4. Matonidium gocpperti (Ettingshausen)
Schenk

5. Phlcboptcris polypodioidcs (Brongniart)
Seward

6. 'Phlcbopteris sp.
7 Wcichselia reticulata (Stokes & Webb)

"Ward.

INCERTAE-SEDIS

8. Onychiopsis psilotoides (Stokes &
Webb) Ward.

9. Cladophlebis whitbyensis I3rongniart

10. Cladof)hlebis kathiawarctlsis Roy

11. Cladof)hlebis sp.
12. Cladophlcbis sp. d. C. longipennis

Seward
13. S/)ltcnopteris specifica (Feistmantel)

Roy
14. Sphenopteris sp. Roy

CYCADALES

P

P

P

P

P

P

P

P

P

P

P

p

P

P

P

A

A

A

A

P

A

P

P
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Occurs in the Punjab Salt Range of Pakistan; a comparable form recorded
from Jurassic of Australia; closely allied to E. muensle1'i from Rhaetic
and (') Liassic of Europe, E. liassimtm Beer, from Liassic of Switzerland
and E, ferganensis Seward from M. Jurassic of Afghanistan-Turkey.

Encwn frcm Athgarh and GoJapilli Sar.dstOl'es ar.d lJttattur pl8r.t beds
of East Coast Gondwanas, Jurassic of S. America; closely allied to Clado
phlebis denticulala (Brongniart) Fontain frem Jura~sic of Englar.d, Australia,
S. Africa, Afglianistan, Turkey.

Occurs in \Vealden of Greenland. The allied form G. gleichenoides (Oldham
& Morris) Seward & Sahni also occurs in Athgarh Sandstone.

Occurs in Bimmamagar Sandstone of \V. India, L. Oolitic of Yorkshire;
Kimmeridgian of Sutherland; vVealden of England, Belgium & Germany
and Mesozoic of lJ .S.S.R.

L. Jurassic of Korea, Rhaetic of Greenland; Widespread in EuroFe from
Rhaetic to M. Jurassic.

Allied to P. polyp'odioides (Brongniart) ~n\ard.
Occurs in Bimmatnagar Sandstone of \~I. India, Neoccmian to Barremian
of England, Fran,;e, Germany, Austria, Belgium, Foland, U.S.S.R., U.S.A.,
Columbia, Sudan, Syria, Transjordania, ? S\\ eden, ' Feru; Aptian &
Albian of England & U.S,S.R.; Albian of Germany; Cenomanian of Egypt.

\Vealden of Engl<lI1d, Japan and CaFe Colony.

Occurs in Narha Plant Beds of Kutch, Athgarh Sandstone and Oolitic of
Yorl,shire.

Closely allied to Todites il1dirus (Oldham & Morris) Bose & Sah and Clado
phlebis indica Seward & Sahni.

-j
- >- Allied to Cladophlebis IOl1gipennis Seward from Wealden of England.

J
Closely allied to Sphel10pleris lanceolala (Brongniart) Phillipsi from the
Oolitic of Yorkshire,

A closely allied form, Sphenopteris (Coniopleris) sp. Sahni occurs in Himmat
nagar Sandstone of \N. India.

(

11/. Plilopltyllum acutifolium Morris
1'). Cycasites cutclteJlse Feistmantel

CONIFERALES

17. Araucarites cutchensis FeistmanteJ

18. A raucarites macl'opterus Feistman tel.·
19. Elatocladus jctbalpurensis (Fcistman tel)

Seward & Salmi
20. Elatocladus tenerrima (Feistman tel)

Seward & Sahni
21. Elatocladus longifolia sp. nov.

22. Brachyphyllum expausum (Stern burg)
Seward

25. B1'achyphyllum regularis sp. nov.

24. Brachyphyllum sp. cf. (')mammilla1'e
I3rongniart

25. Pagiophyllum sp. cf. P. divaricatum
(Bunbury) Seward*"

26. Desmiophyllum indicum Sahni
(=Podozamites lanceolatus)
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Occurs in Golapilli Sandstone, Uttattur Plant Eed, TaLtowa of Ceylon.

This species (and sometimes a comparable form) is record~d from Jurassic
of Ceylon, Grahamland, New Zealand, New South Wales, Victoria,
Uitenliage series of Cape Colonies, Patagonia, and L. Cretaceous of
Queensland.

Occurs in Maleri stage.

Closely allied to E. clcgans (Corda) Balle from Lower Cretaceous of Green
land, Bohemia, Moravia, \'Vestphalia & Upper Cretaceous of Bulgaria and
North America.

Occurs in many Jurassic localities of Europe, Turkey; allied forms in
J ur8ssic of France.

Closely reIa ted to B. ncpos de Saporta & B. gracilis de Saporta from U.
Corallian & L. Eimmeridgian of France.

? Tabbowa of Ceylon.

Ooli tic of Yorkshire.

Tabbowa of Ceyloh.

t

°Gopal, Jacob & Jacob (1957) place these shales on the I{ota horizon as also was done by Krishnan in the first four editiens of his" Geology of India & Burma ", but in the 5th edition of his book
he does not appe<l.r to be definite on this point; also see Pascoe (1959).

P - Presence of the same species.
A - Presence of an allied species.

"Species known from else\\'here, but now found to occur in Saurashtra.
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TEXT-FIG. 1 - 1. Matonidium goepperti (Ettings.) Schenk; specimen No. SN 44/70, showing fusion
of pinnae. X 2.

Matonidiftm indiwm of Salmi is a synonym
of M. goepperti (Ettings.).

Varma & Rawat (1970) have reported
this species from a spot not far to the
West of the quarries from which our speci
mens are collected. Thev also mention that
Venkatraman of O.N.G:C. has found the
same species from Umias of Kutch.

M atonidimn goepperti is known from lower
Oolite of Yorkshire, Kimmeridgian of Suther
land, and Wealden of Germany, Belgium,
England and Mesozoic of U.S.S.R.

This sl)(lcies hao: already been described by
Roy (1967) from the Umias of Saurashtra,
but we are giving here photographs, since
our material is better preserved.

The large number of specimp.ns of this
species in our collection is suggestive of its
great population during Umia times, at least
in Saurashtra.

Occftrrence - Shale horizcn at Songarh.

Genus - Phlebopteris Brongniart

(?) Phlebopteris sp.
PI. 2, Fig. 14

lIf aterial- Three specimens.
Figttred specimen - SN 118/70.
Dimensions - As m,oasurahk on the speci-

mens:
1. Width of the pinna rachis ... 0·23 em

2. Width of the midrib of a
pinnule 0·1 cm

3. Length of the longest
pinnule 4'9 cm

4. Width of the pinnule at
the base (maximum) 0·6 cm

Description - The three incomplete speci
mens in our collection shew one incomplete
pinna each. The longest pinna suggests
twenty-one pinnules on each side (Specimen
No. SN 34/70). The pinnules arise practi
cally at right angles to the rachis and are
attached by their whole bases. They have
revolute margins and a prominent midrib.
No indication of venation or sori is available.

Remarks - The pinnae in our collection
very closely resemble those of the specimens
frem Rajmahal Hills of Bihar (Rao, 1950,
p. 379, Figs. 3-4; Bose & Sah, 1967, p. 22,
PI. 5, Figs. 31-32 & PI. 6, Fig. 40; Surange,
1964, p. 113, Fig. 72). The striations and
grooves mentioned by Rao as characteristic
of his material are, however, not observable
in our specimens and may be due to poor
preservation of our material. But the
relative dimensions, the shape and the
revclute margin of the pinnulcs are the
points by which our material appears to be
nearest to that described by Rao (1950)
under the name Laccopteris (Pl;lJbopteris) sp.

The possibility of this material being
M atonidium was taken into consideration
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by us; but tIle relative din1L'nsions and
other morphological features of the pinnules
of our specimens do not appear to take them
comparably ncar to the asscciated M atoni
dium goeppcrti or to other species of that
genus which we have come across.

Considering that our specimens arc sterile
we report them here provisionally as
(?) Phlebopteris sp. noting that it othel wise
res~mbles the Rajmahal species mest.

Occurrence - Shale horizon at Songarh.

Insertae- Sedis

Genus - Cladophlebis Brongniart

Cladophlebis sp.
PI. 1, Fig. 8

M atcrial- One specimen.
Plesiotype - SN 11/71.
Remarl?s - This fOlln is represented in our

cc1lcction hy a single frond not vel y well
preserved. The slender rachis and the small
pinllules with their rebti,'c dimensions and
shap<.: takr> it nearest to Cladophlebis sri
vastavae Gupta from the Rajmahal Hills
(Gupta, 1954, p. 21, Pl. 2, Figs. 7-8;
Text-figs. 1-2; Surange, 1964, p. 39, Figs.
54A-B; Bose & Sah, 1967, p. 23, Pl. 6,
Figs. 38-39). However, in the absence of

.any indication of the nature d venation
we repol t it as an indeterminate species.
Better preserVE'd material would help us
to prove the occurrence of Cladoplilebis
srivasta?:ae Gupta outside the Rajmahal
Hills area.

Ocwrrcnce - Shale horizon at Songarh.

CONIFERALES

ARA UCARINEAE

Genus Araucarites Presl

A raftcarihs wtchcnsis Feistmantc1
PI. 1, Fig. 9

1928 - Araftcarites c?ltchensis Feistmantd:
Salmi, p. 32, Pl. 5, Figs. 65-66
(and synonymy given by him).

1932 - Araftcarites wfchensis Feistmante1:
Deb, p. 103.

1968 - Araucarites Cfttchensis F('istmantC'1:
Baksi, p. 210, Pl. 3, Figs. 16~., 16b.

lvlaterial - Twelve specimens.

Plesiotype - TR 38/70.
Remarks - These cone-scales in our collec

tion by the single deltoid seeds, tapel ing
dcwnwards and situatecl in tIle ,cale agree
in a]] respects with Ara?tcarites cfttchensis
Feistmante1 frem Umias of Cutch, Jabalpurs,
Raghavpuram Mudstone and Vemavaram
bcds.

This species (and sometimes a ccmparable
form) is also r,ported from Upper Jurassic
to Lower Cretaceous of Ceylon, Grahamlancl,
Kcw Zealand, New South Wa1cs, Victoria,
Uitenhage series of Cape-Colony, Patagonia
and Queensland (Salmi, 1928, p. 32).

OCCftrrence - Shale horizon at Tarnetar.

Araftcarit,;s macroptertls Feistmantel
PI. 1, Fig. 10

1928 - Aratlcarit,;s macyC'ptcrHs Feislmantl'1:
Salmi, p. 33, Pl. 6, Fig. 76 (and
i'yponymy given by him).

1932 - Araflcarites macroptcms Feistmante1:
Deb, p. 103.

M aterial- Twelve specimen.s.
Plesiotype - SN 39/70.
Rf11larhs - By biggrr size of t.he cone

scale, the deltoid seed sholter and with a
broad membraneous bordP", we'separate the
present material fre'm tJ Ie associ;:tted A.
CH~chc1tsisand take it under A. macroptems
Fustmantel reported from Rajmahal stage
of Golapilli, Kota stage cf S1ipe! matur
group, Jab;:tlpurs and Umias of Kutch.

Occftrrc1tce - Shale horizon at Songarh.

Incertae-Sedis

GEnus Elatocladus Halle

Elatocladfts longijolia sp. novo
PI. 1, Figs. 11-12; PI. 2,Fig. 13, Text-fig, 2

Nlaterial- Tw,,Ivc specimens.
Holotypc - TH. 12/70.
Dimensions - as measurable on the speci

lllcns:
1. Width of the rachis 1·00 mm
2. Length of the distichous leaves up to

25·00 mm
3. WiJth of the distichous leavcs up to

1·00 mm
4. Length of the scale-like leavcs up to

5·00 mm
5. Width of the scale-like lcc..ves up to

1'00 mm
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6. Width of the frond as a whole up to
40'00 mm

Diagnosis - Sterile coniferous shoot with
slender axis; two t,,1'cs of leaf, the linear
1caves distichous, long, narrow and acicular,
and scale-like lc~t\'esup to 5 mm. in length.

Description - All the specimens of this
species in our collection are sterile and
therefore their b~lollging to a particular
family cannot be ascertained definitely in the
absence of fructification. .

The tender rachis which appears llardly
more than 1 mm. across bears beth the
types of leaf - the distichous linear leaves
and the c"owded scale·like leaves.

The linear leaves are acicuh1.r, long,
narrow and thin. They are attached by the
whole width of their bas('s. The leaves are
attached at an angle of about 70° or so;
howcver, some spccimcns shew' sweeping'
of leaves <endtheir attachment appears to he
at smaller angles, sometimes as small as 30°.

The central scale-like lea\'cs may be as
long cLS 5 mm aud arc attached al an
angle of about 15°. .

Both the types of leaf have faintly m1rked
midribs.

Rcmarl.s - In compalison with all the
known species of Elatocladfls the present
fOlm is distinct in haYing decidedly longer
and mOle slender leaves.

ElatocladftS zamoides (Leckenby) Seward
from Oolite of Yorkshire (Seward, 1900,
p. 300, PI. 10, Fig. 5) is strikingly similar
to our specimens in having slender axis
and a comparable length of the distichous
linear leaves which, however, arc almost
twice in their breadth. Also the Yorkshire
species is not reported to have the scale-like
leaves.

Elatocladt6S elegans (Corda) coming from
the Lower Cretaceous of Bohemia, Green
land, Moravia, Westphalia, Upper Cretaceous
beds in Bulgaria and Cretaceous of North
America (Seward, 1919, p. 435, Fig. 804A)
is the nearest approach to our species, but
has its leaves shorter and broader.

Ocwrrence - Shale horizon at Tarnetar.

Genus Brachyphyllum Brongniart

Brachy phyllwn expansmJt (Stel nburg)
PI. 2, Fig. 15

1928 - Brachyphyllttm expausHm (Stern
burg): Salmi, p. 20, Pl. 3, Fig. 38
(and synonymy given by him).

1957 - Braclty jJltylhtm cxjJaltsmn Schimper:
Gop ll, Jacob & Jamb, p. 488,
PI. 8, Fig. 12.

1I1atJrial- Fourteen specilU'~ns.
Pl~siotype - SN 4/70.
Re1ltarl~s - Our specimens agree In all

respects with the descriplions and figures
given by S,lhni (1928) in having appressec1,
scale-like, hroad, polygonal to rounded leaves
with rounded apex and alternately arranged
secondary branches' arising at an angle of
45° to 60°.

This species is known to occur in Raj
mahal, Kota, JabaIpur and Umia stages
and their equivalent in the East-c')ast
Gondwans, and m:my Jura5sic form'l.tions
in many regions in Europe (Salmi, 1928,
p. 21).

Ocwrrcltcc - Shale horizon at Than and
Songadl.

TEXT·FIGS. 2-3 - 2. Elalocladus lOllgifolia sp.
novo Specimen No. TR 12/70x1. 3. Brachy
phylluII! regularis sp. novo Specimen No. SN
3/70/B xL

Brachypltyllum'rc{!,Hlaris sp. novo

PI. 2, Figs. 16-17; Text-fig. 3

JIllatcrial - 0:1" spcci m'~Il.
HolfJtyjJe - SN 3/70fB.

Dimensions - l\Icasurablc 011 the speCI
men:
1. Width of the stem ... 1·7 cm
2. Diam13ter of the leaf ... 0·1 to 0·4 cm

Diagnosis - Stem broad, leaves sllbhexa
gOllaI; the arrangl'm':nt of leaves is such
that a squarish interspace is left am'mgst
ev(~ry f,JUr ac1jaC'~ntleaves.

DescrijJtion - This form is represented
in our collection by a single broad stem.
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The scale-like leaves are arranged spirally
on the stem. They are subhexagonal in
shapr, apparently looking circular, and
arranged in such a manner that amongst
any four adjacent lraves a squat'ish inter
space is produced, Exactly at the centre
of some leaves, there is a pit and in others
a flat tubercle, almost circular to suh
hexagonal like the leaves. These tubercles
bear a fine slit along their length.

Remarks - In comparison with all known
species of Brachyphyllum from India (Salmi,
1928) present species stands distinct by its
width, sparse distribution of leaves and a
flat tubercle at their centres and squarish
interspace.

Brachyphyllw/t ncojJos de Saporta and
B. gracilis de Saporta (Saporta, 1876, pro
356-372, Pl. 150, Figs. 168-172) from the
Upper Corallian and Lower Kimmeridgian of
France, have their primary stems somewhat
resembling the present fOJm by having
polygonal leaves tending to be circular and
separated by interspaces. However, our
species differs from these French species
by having a very regular pattern d arrange
ment of the leaves with every four cf them
having an interspace at the centre of the
pattern.

Occttrrence - Shale horizon at Songarh.

Genus Pagiophyllum Heer

PagiojJhyllmn sr. d. P. divaricatmn
(Bunbury)

PI. 2, Fig, 18

Material - Tilree specjm~ns.
PlesiotyjJc - SN 40/71.
Remarks - The slender m:].inshoots in our

collection with alternLlte branches, c1ong'l.te
leaves with pointed apices and a tendency
for the phyllotaxis to become opposite
from the original alternate arrangement
as the branch grows, show that our speci
mens agree very closply with Pagiophyllmn
sp. d. P. divaricatwm (Dunbury) from Umias
of Kutch de!;cribed by Salmi (1928, p. 23,
PI. 2, Figs. 30-31), and Fcis1mantel (1876,
p. 59, PI. 10, Fig. 1).

As pointed out by Salmi the Indian
specimens differ from the OJ iginal of Pagio
phyll1l1n divaricat'llm Bunbul y, occurring in
OJlite of Yorkshire coast by its leaves and
branches spreading Jrss and the leaves being
neither witll longitudinal stl iotions nor sug
gestive of vertically expanded spines.

Ocwrrence - Sh'11ehorizon at S:mgarh.

DISCUSSION

~hough on ~rounds of lithologinl simi
lanty and regIOnal contiguousness Fedd~n
(1884, p. 78) had equated this form,tion
with the Oolitic Umia of Kutch to Feist
mantel (1880) fossil flora from 'them was
nearer to that from the Jabalpurs, on~
species, Ptil?phyllHm awtifolium Morris,
being found even in the Rajm1.hals (Paso'}
1959, p. 992). Probably for this rea<;on
though they have not stated it clearly,
Oldham (1893, p. 189) and Fox (1931,
p. 132) chose to refer to these strata as
, Kathiawar Beds' inst,ad of using Fedd'~n's
term' Umias of Kat'liawar'.

Lab' work by I~ao & Vilm.l (1950), Roy
(1965, 1967), Kasat (1969) and Va"m, &
Rawat (1970) has added t) the list several
species showing the closeness of this Sau
rashtl a Flora tJ that from the Umias of
Kutch, the Jabalpurs, the Kotas and the
Rajmahals.

Among the fossil plants desc"ibed in the
present paper BrachYPhyllum regttlaris and
Elatocladtts l?ngifolia being new species
do not by themselves help in determining
the age of these beds, but it may be
mentioned that Elatocla,dus l?ngifolia has a
near ally in E. el~gans (Corda) from L'Jw~r
Cretaceous of Greenland BJhemia M'Jravia
Westphalia and Upper' Cretaceods of Bul~
gari<.Jand North Am~rica.

Besides these two new species our present
work has revealed the presenC:l of four
species viz. Eq21iset:tm raj'lttahalmsis (Old. &
MorL), GlJichen£a .,wrdenskioldt" H~er, Arau
carites macrojJtems Feist. and Pagiophyll~tm
d. P. divaricatu1n Bunb. which have been
already recorded from the Upper Gondwanas
of other parts of India but w ~renot till now
known to occur in these beds in Kathiawar.
They add to the variety of the flora pre
served in these beds, and also to the fl'Jral
commonness between the Umias, the Jabal
purs, the Kotas and the Rajmahals. But
none of them_ bEing of a determinative
nature for age considerations, they do not
add to the evidence bearing on the age of
these beds. For that to go entirely by
floral evidence we have still to depend
on the presence in these beds of Matonidiu1n
goepperti (Ettings.) Schenk (= M. indiwm
Sahni), Onychiopsis psilotoides (St'Jkes &
Webb) Ward and Weichselia reticulata
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(Stokes & Webb) Ward which indicate a
Wealden age and which is suppcrtcd by the
microflora described by Va1l11a & Rawat
(1964) and. Venkatachala & Rawat (1970). -

In the absence of any attempts at study
ing these floras with a view to finding out
the possible zonal succe~sion of the floral
elements within each of these groups, and
also because thesE strata occur in rather
widely separated regions, it may not be
possible at the present stage of our know
ledge about them, to know the extent of
overlap in the vel tical direction between the
Umia and the Jabalpur floras and th;]t
between the J abalpur and the Kota- Raj
mahal floras. Nevertheless, the extent of
floral commonness that is even now evident
would suggest that taking these groups (viz.
Umia, Jabalpur, Kota and Rajmahal) in.a
successional manner as chrono-stratrgraphlc
stages may net be altogether as correct as
we have been hitherto accustomed to do.

Apart from the common elements that
appeal to bring the Kota-Rajmahal, the
Jabalpur, and the Umia floras near to each
othel, Spath's (1933, pp. 826-829) study of
the marine fauna associatEd wIth thE Kota
Rajmahal floras as preserved in the East
Coa~t Upper Gondwanas, and of the ammo
noicls ot the Ukra hill asscciated with the
Umia Plant beds in Kutch also provide
ciicumstances pointing to the nearness vf the
Kota-Rajmahal and the Umia floras of
these two regions.

On structural ground, Raj !lath plac,~s his
Ukra stage with Aptian ammonoids (Waa

gen, 1875, pp. 245-246; Spath, 1933, pp.
~26-829) below the Umia plant bEds (Raj
nath's BhuJ stage) and assigns to the latter
Middle Cretaceous age (Rajnath 1932, p. 167,
193; 1942, p. 101; 19;'2, p. 384).

If this interpretation of ~_{ajnath is ac
cepted the Umias of Saura",htra (i.e~ Katllia
war Beds) also would have to ue elevated

to that horizon. Hen" it must be bO'ne in
mind that these p];]nt bearing ~hales arc
succeeded hy <' thickness 0 f about 100 met res
of barren (?) sandstcncs which are part and
parcel of thE Umias of SauLtshtra (i.c.
Kathiaw;lx Beds); and they are succeEdf d
with a slight unconformity bv the Wadhwan
Formatilll. which is equa'tecf with the BaRh
Beds of Cenomanian-Turonian age, wit h
part of tl'e Nimar Sandstone probably ex
i encling clown into the Albian (Chiplonkar
& Borkar 1971, p. 433 and Chiplonkar &
BadV(', 1971, in Piess).

An another implication of Middle Creta
ceous age for tl:c Umias of Kutch and
Saurashtra time range of tIie genus M atoni
dhtnt occurring in these rocks has to be
extended into the Middle Cretaceous; and
further the Himmatnagar Sandstone in which
Matonidi2tm goepperti (= M. indiwm Sahni,
1936) occurs also may have to be raised
to that horizon.
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EXPLANATION OF PLATES

PLATE I

1. Equisetunz rajmahalensis (Ol<lham & Morris)
Feistmantel: Specimen No. TR 27/71, Plesiotype;
showing vegetative stem. X 1.

2. Same; Specimen No. TR 33/71; showing
vegetative stem with a nodal diaphragm.
xl.

3. Same; Specimen No. TR 30/71; a detached
nodal diaphragm. X 3.

4. Gl"ichenia Itordenskiijldi Heel'; Specimen No.
SN 76/70; Plesiotype; x 1.

5. Same; some pinnules enlarged to show sori.
X 5.

6. Same; a portion of the frond on specimen
No. SN 102/70, counter-part of the plesiotype;
enlarged to show venation. X 3. ,

7. Same; Specimen No. SN 137/70, showing
arrangement of pinnules. X 1.

8. Cladophlebis sp., Specimen No. SN 11/71;
showing a pinna. X 1.

9. Araucarites cutchensis Feistmante1. Specimen
No. TR 38/70, Plesiotype. X 1.

10. Al'allcarites macropterus Feistmantel, Speci
men No. SN 39/70; Plesiotype. X 1.

11. Elatocladus 1011gifolia sp. nov., Specimen
No. TR 11/70; Paratype. X 1.

12. Same, Specimen No. TR 16/70, Paratype.
xl.

PLATE 2

13. Elatocladus longifolia sp. novo Specimen
No. TR 12/70; Holotype. X 1.
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14. ? Phlebopteris sp., Specimen No. SN 118/70.
xl.

15. Brachyphylht.m e.-rpanwm (Sternburg), Speci
men No. SN 4/70; Plesiotype. X 0·75.

16. Brachyphyllum regularis sp. nov., Specimen
No. SN 3/70/B; Holotype. X 1.

17. Same, a portion enlarged. X 2.
18. Pagiophyllum d. P. divaricatum, Specimen

No. SN 40/71. X 1.

PLATE 3

19. Matonidium gorpperli (Ettings) Schenk, Speci
mcn No. SN 1/70; PJesiotype. X 0·75.

20. Same, a portion of specimen No. SN 2/71
enlarged to show sori. X 2.

21. Same, a portion of Specimen Jo. SN 53/70
enlarged to show furcate yenation. X 2.

22. Same, Specimcn No. SN 44/70. X 2.




