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ABSTRACT

Lf'afy twigs of Bl'acltyphyllllnL bal1.,arnsis n. s1'.,
B. eikaiosto11l1f1l! n. sp., B. s1t1'yall{f,1'a)'IIJlaii n. "I'.
and lvIarwaria latifulia (Ft'i~;tmantf'j) n. comb.
are describf'c1 here from the Lowcl Creta. eous of
Bansa, South RC\\'a Gondwana Basin. l\larwaria
is a new g('nus, based on the specimen originally
describ"d by Feistmantel (1882) as A ralfcarites
latifolius. Cone-scales of Aralfcarites jibr<Jsa n. sp.
and Araucarites macrJpterus Feistmantel h:1.\'e
also been described.

INTRODUCTION

FROMBansa, Madhya Pradesh, threespecies of Pagiophyllm1t have already
been described by us (Bose & Sukh

Dev, 1972). BrachYPhyllum bansaensis, B.
eil?aiostomum, B. suryanarayanaii, M arwaria
lati/olia, Araucarites fibrosa and A. macrop
terus Feistmantel are now described. Ex
cept A ratJcarites macropterus all the new
species are based on cuticular features.

DESCRIPTION

Genus Brachyphyllum Brongniart

Brachyphyllum bansaensis n. sp.
PI. 1, Figs. 1-3; Text-fig. L\-F

Diagnosis - Twigs irregularly branched.
Branches 3-4 mm. wide, straight or slightly
curved. Leaves spirally arranged, ovate,
typically measuring 4 X 2· 5 mm. (range
2-4x 1.5-2.5 mm.), slightly longer than the
rhomboidal leaf-base cushion, directed for
ward or sideways. Margin entire; occa
sionally with a microscopic frill in parts.
Apex acute. Lower side keeled.

Leaves amphistomatic. Cuticle about 6 (L

thick. Upper surface: stomata fewer as
compared to lower surface, present near
margins in single, short files, leaving a wide
central non-stomatic area. Each file con
sisting of 3-7 stomata. Stomata mostly
transversely orientated, some obliquely or
longitudinally placed. Guard cells sunken.
Subsidiary cells 4-6, mostly 4 or 5, slightly
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sunken; surface wall more cutinized than
epidermal cells and possessing a prominent
thin slit. Epidermal cells polygonal; lateral
and end walls moderately thick and almost
straight, at places slightly wavy; some cells
show a longitudinal or transverse slit.
Lower surface: epidermal cells mostly like
cells of upper side but with lateral and end
walls sometimes pitted or slightly undulate.
Epidermal cells between stomata and sto
matal files polygonal, a few rectangular,
more or less serially arranged. Stomata
present over entire surface, arranged in
single, short to long files, some irregularly
placed; separated by 2-3 (sometimes 5)
cells; longitudinally or transversely orien
tated, a few obliquely placed. Subsidiary
cells 4-6, mostly 4 or 5, slightly sunken;
surface wall more thickened than that of
the ordinary epidermal cells and showing a
prominent thin slit. Guard cells sunken,
thinly cutinized. Aperture narrow and slit
like. A few stomata with an incomplete
ring of encircling cells. Trichomes absent.
Hypodermis present on both surfaces.

Holotype - No. 29989 of the Birbal Sahni
Institute of Palaeobotany, Lucknow.

Locality - Marwar Ghat about! km. N.E.
of Bansa.

Horizon and Age - Jabalpur Series; Lower
Cretaceous.

Comparison and Discussion - The twigs
of Brachyphyllum bansaensis are somewhat
similar to the twigs of B. mamillare Brong
niart and B. scalbiensis Kendall (1947).
Both, like B. bansaensis, are amphistomatic.
But in B. mamillare stomata are occasionally
absent from the upper surface. The dis
tribution of stomata on the upper surface
is more regular in B. scalbiensis than in
B. bansaensis. In the former the stomata
are arranged in well-marked longitudinal
rows. In B. bansaensis the upper surface
is more reduced with a few stomata placed
in ill-defined files. In B. bansaensis the
stomata are mostly transversely or longi
tudinally orientated while in B. scalbiensis
they are irregularly orientated. From B.
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tropidimorphum Wesley (1956) B. bansaensis
can readily be distinguished by the distri
bution of the stomata which in the former
species occur over the entire upper sur
face.

Systematic Position - In the form of the
leaves and the stomatal distribution B.
bansaensis resembles somewhat Dacrydium
colensoi. However, in D. colensoi the leaves
appear more keeled, the stomata compa
ratively less crowded on the lower surface
and the subsidiary cells less cutinized to
wards their inner side. In Dacrydi1t11'tkirkii,
as in B. bansaensis, the stomata are fewer
on the upper surface but on the lower sur
face they occur densely in two broad margi
nal bands and unlike B. bansaensis are mostly
longitudinally placed. Though B. bansaensis
shows some resemblances with certain spe
cies of Dacrydium, its systematic position
is not yet certain and we prefer to keep it
under the form-genus Brachyphyllum.

Brachyphyllum eikaiostomum n. sp.
PI. 1, Figs. 4-7; PI. 2, Fig. 16; Text-fig. 2A,F

Diagnosis - Leafy twigs straight, stiff,
2-4·5 mm. wide. Leaves small, rhomboidal,
typically 2·5 X 4 mm., arranged spirally and
closely placed, appressed, not keeled and
projecting. Leaf-base slightly concealed by
adjacent leaves. Longer diagonal of leaf
transverse to stem. Attachment area rhom
boidal. Upper surface of leaf much reduced,
slightly convex. Leaf tip directed forward
and overlapping the basal portion of the
leaf in front. Margin with a microscopic
frill. Apex acute, obtuse or rounded.

Leaf amphistomatic. Lower cuticle 4 to
9 {J. thick in folds, upper slightly thinner.
Stomata irregularly distributed over entire
lower surface, excepting the apical and
sometimes the central portion, usually widely
spaced, never forming longitudinal rows, some
times 2 or 3 stomata occurring in contact.
Stomata on upper surface few. On both
surfaces stomata mostly obliquely, sometimes

+--

transversely or longitudinally orientated.
Stomatal apparatus oval or circular. Sub
sidiary cells slightly sunken, 4 to 7, mostly
5 or 4; inner surface wall less thickened
than epidermal cells, often showing one or
two slits. Polar and lateral subsidiary
cells not distinguishable. Outer anticlinal
wall of subsidiary cells slightly raised above
general level of the epidermis. Bottom
of stomatal pit oval. Guard cells slightly
sunken, with aperture and surface wall
thinly cutinized. Ring of encircling cells
not always complete.

Epidermal cells on both surfaces polygonal,
isodiametric, irregularly packed. Anticlinal
walls prominent, commonly interrupted by
pits or not clear, 1·5-5·5 {J. thick, straight,
sometimes undulate. Periclinal walls fre
quently marked with a longitudinal slit,
sometimes slit may be dividing. Marginal
frill one cell thick, 21-117 {J. broad; frill
cells usually narrower, their free ends round
ed or obtuse.

Holotype - No. 30030 of the Birbal Sahni
Institute of Palaeobotany, Lucknow.

Locality - Marwar Ghat about! km. N.E.
of Bansa.

Horizon and Age - Jabalpur Series; Lower
Cretaceous.

Comparison and Discussion - Brachyphyl
lum eikaiostomum looks like Brachyphyllum
rhombicum (Feistm.) Sahni (1928) described
from the same flora. From Marwar Ghat
we have another new species of Brachy
phyllum (not described in this paper) which
also resembles B. rhombicum in external
features. But unfortunately the cuticle of
the original specimens of B. rhombiwm is
unknown and therefore none of the Marwar
species can be identified with it.

B. expansum (Sternb.) var. indica Sahni
(1928) agrees with B. eikaiostomum in the
presence of stomata on both the surfaces
and in stomatal structure. In both the
stomata are irregularly distributed, but in
B. expansum var. indica the leaf tip is
microscopically thick and pointed and there

TEXT-FIG. 1 - Brachyphyllum bansaensis n. sp.: A, specimen no. 29989, X 5. B, lower cuticle,
showing orientation and distribution of stomata, slide no. 4428 (from specimen no. 29989), X 20.
C, upper cuticle, showing orientation and distribution of stomata, slide no. 4428 (from specimen
no. 29989), X 20. D, epidermal cells of UppEr cuticle, ~li(le no. 4428 (from specimen no. 29989),
X 250. E, stoma and epidermal cells, slide no. 4428 (from specimen no. 29989), X 500. F, reo
constructed transverse section of stoma of Fig. E along the line denoted by arrows.
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is no marginal flange. Moreover, the leaves
in this variety are smaller and elongate.
B. expansum var. indica appears to need
a new specific name because Kendall (1949)
has shown that B. expansum (Sternb.) Se
war~ with its papillate stomata is a different
specIes.

B. eikaiostomttm looks similar to several
other species of Brachyphyllum but in all
these the cuticular characters differ. B.
mamillare (Kendall, 1947) resembles B.
eikaiostom1tm in having an apical marginal
frill but its stomata are arranged in longi
tudinal rows. B. crucis Kendall (1949) has
a frilled margin near the apex and scattered
stomata towards the leaf-base, but these
stomata are papillate. B. expansum
(Sternb.) Seward (Kendall, 1949) has a
frilled margin and papillate stomata arranged
in longitudinal rows. B. kendallianum Wes
ley (1956) agrees with B. eikaiostomum in
its subsidiary cells but differs in having
the stomata placed in longitudinal rows
and in the absence of marginal frill. B.
appropinquatttm Wesley (1956) agrees in
its often scattered stomata but these have
papillate subsidiary cells; there is also no
marginal frill in this species.

Systematic Position - Brachyphyllum eika
iostomum shows some resemblances in its
gross features with Dacrydium biforme
(Hook.) Pilg., D. colensoi Hook. and Athro
taxis wpressoides Don. In all these the
leaves have a marginal flange. But while
in D. colensoi the stomata are irregularly
scattered in D. biforme and A. cupressoides
they are placed in bands though in the
latter species the stomata sometimes be
come scattered at the leaf-base. In D.
biforme the epidermal cells are pitted, but
the subsidiary cells are thickly cutinized.
The walls are not pitted in D. colensoi and
the subsidiary cells are more thickly cuti
nized in their outer portion than the inner.
In the other species of Dacrydium, viz.
D. cupressinum Sol., D. elatum (Roxb.)
Wall., D. intermedium Kirk and D. kirkii F.
MueH. the subsidiary cells are either sun
ken or at level with the general surface,
but, in contrast to B. eikaiosto11lum, the
inner portion of their subsidiary cells is
always at a higher level than the outer
portion.

In conclusion, while B. eikaiostomum
does have a few characters in common with
some species of Dacrydium, its systematic
position remains uncertain.

Brachyphyllmn suryanarayanaii n. sp.
Pi. 2, Figs. 11, 14, 18; Pl. 3, Fig. 25; Text-fig. 3A-H

Diagnosis - Main twig 5 mm. wide;
branches 2'5-4·0 mm. wide, arising irregu
larly at angle of 25-45°. Leaves persistent,
more or less rhomboidal, typically 4 X 2
mm., borne spirally. Most of lower surface
exposed but base concealed; upper surface
small, somewhat concave. Leaf rounded
in section, not keeled, with a rhomboidal
area of attachment. Leaf apex obtusely
pointed, projecting outwards and forwards
at an angle of about 45° to the stem. Mar
gin entire, occasionally with a microscopic
frill in parts.

Cuticle about 8-13 fL (in folds) thick;
upper cuticle slightly thinner than lower.
Stomata irregularly distributed on both
surfaces, not in rows, widely or closely
spaced, occasionally with subsidiary cells
in contact. Stomata longitudinally or obli
quely placed, a few transverse. Stomatal
apparatus oval or circular, typically 61X 49
fL. Guard cells deeply sunken, thinly cuti
nized.

Subsidiary cells 4-5, sometimes 6 or 7,
slightly sunken, as thickly cutinized as
epidermal cells and possessing a thin strip
placed parallel to their inner margin and
separating an inner from an outer thick
area. All subsidiary cells alike, polar ones
unspecialized. Subsidiary cells sharply
separated from encircling cells by a deep,
narrow groove. Surface of subsidiary cells
strongly convex showing faint radial stria
tions. Stomatal pit angular. Subsidiary
cells provided with a papilla overhanging
the stomatal pit; some or all papillae occa
sionally absent. Papillae 3-9 (-12) fL long,
with rounded ends, sometimes faintly striat
ed. Papillae sometimes crowded over sto
matal pit even concealing it. Encircling
cells similar to other epidermal cells, not
raised, their outer margins not forming a
definite ring.

Epidermal cells similar on both surfaces,
polygonal, often isodiametric, tending to
form longitudinal rows or irregularly packed.
Anticlinal walls very thick, 3-11 fL, straight.
Periclinal walls smooth or slightly mottled,
sometimes with fine striations and one or
more thin strips. Epidermal cells at leaf
base papillate.

Holotype - No. 30662 of the Birbal Sahni
Institute of Palaeobotany, Lucknow.

Locality - About! km. N.N.W. of Bansa.
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Horizon and Age- Jabalpur Series; Lower
Cretaceous.

Comparison and Discussion - Brachyphyl
lum suryanarayanaii agrees rather closely
in its stomata with B. expansum (Sternberg)
Seward (Kendall, 1949), B. appropinquatum
Wesley (1956) and B. praetermiss2l,mWesley
(1956). In all these species the stomatal
apparatus is rounded, the subsidiary cells
have strong papillae and are marked off
from the encircling cells by a deep groove.
But there are differences also. The leaves
of B. suryanarayanaii are rather more
divergent than the leaves in the other
species. B. expansum differs from the Bansa
species in its longitudinal rows of stomata,
a hypodermis and frilled margin, The
leaves of B. appropinquatum show very
little exposed upper surface; also the peri
clinal wall of the subsidiary cells is here
less cutinized than the epidermal cells and
they also lack thin strips. In B. praetermis
sum stomata are present only on the lower
surface. Moreover, in this species the anti
clinal walls of the epidermal cells are com
paratively thinner and both the subsidiary
and epidermal cells lack thin strips and
striations.

Systematic Position - Brachyphyllum sztr
yanarayanaii rather closely resembles in
its shoots and leaves Athrotaxis cupressoides
Don and Dacrydium colensoi Hook. It
also resembles Glyptostrobus Endl. but the
two are very different in cuticular structure.
A. cupressoides differs from B, suryanara
yanaii in having leaves with scarious and
toothed margin. But D. colensoi is like
B. suryanarayanaii in this respect. D.
colensoi also resembles in having a similar
type of stomatal distribution. In the papil
late basal cells of its leaves B. suryanara
yanaii is like A. wpressoides but not D.
colensoi.

In stomatal structure B. suryanarayanaii
is more like D, colensoi and a few other
species of Dacrydium than Athrotaxis. Both
B. suryanarayanaii and Dacrydium share

the feature of a deep groove round the
subsidiary cells while this is absent in
A throtaxis , Like B. suryanarayanaii D.
biforme has thin strips in the subsidiary
cells and some of the epidermal cells, though
in other species of Dacrydiztm such strips
are feeble or lacking.

In conclusion, B. suryanarayanaii shows
more features in common with Dacrydiztm
than with Athrotaxis, but clearly much
more evidence is needed before this species
can be placed in the Podocarpaceae.

G.enus Marwaria n. gen.

Diagnosis - Twigs bearing simple leaves.
Leaves sessile, spirally borne, narrowing
towards base and apex. Venation simple,
parallel. Leaves amphistomatic. Stomata
haplocheilic. Subsidiary cells 4-6, surface
wall thickened.

Type Species - Marwaria latifolia (Feist
mantel) Sukh-Dev & Bose.

M arwaria latifolia (Feistmantel) n. comb.
PI. 3, Figs, 19-24; Text-fig, 4A, B

1~82 - A1'aucarites (Araucaria) latifolius
Feistmantel, p. 45, PI. 2, Fig. 6.

1920 - Araucarites latifolius Feist.: Seward
& Sahni, p. 35, PI. 2, Fig, 27.

1928 - Araucarites latifolius Fst.: Sahni,
p. 31.

Diagnosis - Twigs bearing spirally ar
ranged leaves. Leaves typically 14 X 5 mm.
(available range 11-15 x3·5-5 mm.), elliptic
lanceolate; attached by a narrow base,
lower basal margin sometimes slightly de
current; apex pointed or bluntly rounded.
Veins simple, parallel, 0bscure towards
apex. Lamina apparently thick and cori
aceous.

Cuticle thick, of almost same thickness
on both sides. Leaves amphistomatic with
fewer stomata on upper surface. Stomata
on upper surface confined to leaf-base,
irregularly distributed, distant, sometimes
two stomata may be lying close. Epidermal

TEXT-FIG, 3 - Brachyphyllum suryanarayanai~ n, sp,: A, specimen no. 30662, X 5. B, lower
cuticle, ~lide no. 4431 (from specimen no, 30227), X 250, C, stoma and epidermal cells. Note the
deep groove on the left round the subsidiary cells, slide no, 4431 (from specimen no, 30227), X 800.
D, papillate cells in side view, slide nC'. 4434, X 250. E, basal papillate cells of lower surface,
slide no, 4434, X 250, F, G, two stomata in side view, slide no, 4431 (from specimen no. 30227),
X 800. H, orientation and distribution of stomata in 1 sq. mm. of the lower surface, slide
no. 4435 (from specimen no, 30227). •
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A

TEXT-FIG. 4 - lJfarwaJ'ia Tali/olia (Feistmantel)
n. comh.: .\, ~howing orientation and di'itribution
of stonnta in 1 sq. mm. of lo\\"er cuti"!!" olide no.
4+36 (from sp"c"imcn no. 30152). B, lo\\".r ('uti~le.
~Iid' no. +437 (from specinwn no. 30152). ~.< 250.

cells serially arranged, 22-66 X 15-35 fL,

rectangular, rarely polygonal, anticlinal walls
about 3 fL thick, almost straight and fairly
well marked, periclinal wall unspecialized.

Stomata on the lower surface placed
generally in single rows, distant, a few lying
outside rows, sunken, longitudinally orien
tated, sometimes slightly oblique, rarely
transverse. Subsidiary cells mostly 4 (2+2),
rarely 5, forming a ring, surface more cuti
nized than in epidermal cells. Stomatal
pit oval or circular. Guard cells thinly
cutinized, sunken. Aperture narrow, oval
or elliptic. Encircling cells like epidermal
cells. Epidermal cells outside stomatal rows
rectangular, squarish or polygonal, anti
clinal walls more or less straight, periclinal
wall smooth. Epidermal cells between sto
mata polygonal, broader than their length.
Trichomes absent.

Holotype - No. 5/386 of the Geological,
Survey of India, Calcutta. (Feistmantel
1882, PI. 2, Fig. 6; same here PI. 3, Fig.
20).

Locality -- Bansa.
Horizon and Age- Jabalpur Series; Lower

Cretaceous.
Comparison and Discussion - In gross fea

tures M arwaria lati/olia somewhat resembles
Araucaria crassi/olia C0rda described by
Krausel (1922) and A. toucasi Saporta
(1879). But the cuticle of A. crassi/olia
differs considerably from that of M. lati/olia.
In A. c1'assi/olia the stomata are mostly
transversely orientated, but in M. lati/olia
they are mostly longitudinally orientated.
In M. lati/olia there are mostly 4 subsidiary
cells, whereas in A. crassi/olia they are
mostly 6. The cuticular structure of A.
toucasi is not known. In external form the
leaves of Pagiophyllum peregrinum (?) (L. &
H.) described by Walkom (1919) from
?Briton Shaft may also be compared with
M. lati/olia. The leaves in P. peregrinum
(?) (L. & H.) are more distantly placed than
M. lat1folia. Among the fossil forms, Arau
cart"abalcombensis Selling (1950) from Bal
combe Bay, Australia, comes close to M.
lati/olia. In both the leaves are amphisto
matic, the stomatal rows ale quite distant
from one another and inside the rows sto
mata are longitudinally orientated. In A.
balcombensis the subsidiary cells are 4-6
in number, whereas in M. lati/olia they are
mostly 4, rarely 5. In both the stomatal
opening resembles in shape. However, the
leaves of A. balcombensis are larger and
have, unlike the leaves of M. lati/olia,
a large number of stomata on the upper
surface which are obliquely or transversely
placed.

Among the recent species of Araucaria,
M. lati/olia comes closest in general form
and size of leaf to A 1'aucaria biramulata
Buchholz and Araucaria muelleri Br. & Gr.
But the cuticle of A. biramulata is quite
different from that of M. lati/olia. The
stomata in A. biramulata are arranged on
both the surfaces of the leaf in close longi
tudinal rows, and the stomata are mostly
transversely orientated. Also the anticlinal
walls of the epidermal cells in this species
are pitted or sinuous. A. muelleri has also
mostly transversely orientated stomata but
the stomatal rows are here distant as in
M. lati/olia. The epidermal cells in A.
muelleri are markedly sinuous walled.
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Genus Aruucurites Pres!

Ara~tcarites fibrosa n. sp.
PI. 2, Figs. 12, 13, 15, 17; Text-fig. 5A-D

1877- Araucal'ites macruptems Feistmantcl
(tartim), p. 24-, PI. 8, Fig. 10.

1928 - Ara~tcarites macroptents Fst.: Sahni
(partim), p. 33, Pl. 6, Fig. 76.

Diagnosis - Detached cone-scales with a
single adaxially placed obovoid seed. Cone
scale broadly deltoid, narrowing proximally
and with a broad distal end, prolonged into
a short narrow tip. Base truncate. Cone
scale 2·8-6 X 2·6-4-·4- em.; seed 1'2-1·7 em.
long and a 5-0·9 em. broad. Veins promi
nent, numerous, almost parallel, branching
from two basal veins, which run parallel
on each side of the basal part of cone-scale.

Veins sometimes bifurcated. (Ligule doubt
ful.)

Cuticle of scale with stomata present
only on lower surface. Upper cuticle slightly
thinner than lower; cells rectangular or
squarish, sometimes polygonal, serially
arranged, anticlinal \valls straight, periclinal
wall unspecialized. On lower cuticle sto
mata abundant, irregularly distributed,
mostly transversely or 0bliquely placed,
rarely longitudinal. Stomatal apparatus
oval or circular. Subsidiary cells 4--6, mostly
5, rather more heavily cutinized than epi
dermal cells. Encircling cells not clearly
marked. Guard cells slightly sunken, form
ing a slit-like aperture. Epidermal cells
polygonal, rectangular or s(].uari"h, irregu
larly distributed, anticlinal walls straight,

B

,
,

, ,

TEXT-FIG. 5 - Arallcarites fibrosa n. sp. (.\-D); Arallcarites macr'lptCYilS Fc.:istmante] (E): A, sl'e~i
men no. 30585, X~. B, 10\\'er ruticle showing orientation and distribution of ~tomata in 1 sq.
mm., slide no. 4432 (from specimC'n no. 29992). C, stoma and epielennal C"1Js, slide no. +432 (from
specimC'1l no. 29992), X 500. D, upper cuticle, slide no. 4432 (from specimen no. 29992), X 250.
E, I1raucaritcs macropterus, specimen no. 30383, X 1.
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periclinal wall unspecialized. (Seed cnticle
not known.)

Holotype - No. 30377 of the Birbal Sahni
Institute of Palaeobotany, Lucknow.

Locality - About t km. N.N.W. of Bansa.
Horizon and Age - Jabalpur Series; Lower

Cretaceous.
Compart:son and Discussion - The present

specimens resemble Araucarites macropterus
sensu Feistmantel (1877, PI. 8, Fig. 10,
reproduced by Sahni, 1928, PI. 6, Fig. 76)
in shape and more or less in size. But
unlike Feistmantel's specimen the veins
in A. fibrosa join the two principle veins
which are running on two sides of the base
and also the seed of A. fibrosa is compa
ratively smaller in size. The cuticle of
A. fibrosa differs from that of Araucaria
cutchensis (Feistmantel) Pant & Srivastava
(1968) in having the stomata confined to
the lower side, irregularly distributed and
mostly transversely orientated. A. cut
chensis is amphistomatic, the stomata are
placed in rows and are commonly longi
tudinally orientated.

Araucarites macropterus Feistmantel
PI. I, Figs. 8-10; Text-fig. 5E

1877 - Araucarites macropterus Feistman
tel (partim), p. 24, PI. 8, Fig. 9.

1879 -- Araucarites macropterus Fstm.:
Feistmantel, p. 28, PI. 14, Figs. 13,
14; PI. 16, Fig. 11.

1882 - Araucarites macropterus Fstm.:
Feistmantel, p. 45, PI. 3, Fig. 18.

1920 - Araucarites macropterus Feist.:
Seward & Sahni, p. 34, PI. 6, Fig. 65.

1928 - Araucarites macropteris Fst.: Sahni
(partim), p. 33.

Emended Diagnosis - Cone-scale deltoid,
narrow towards base and broader, membra
naceous upwards, 1'8-3·5 X 1'6-3·4 em., bear
ing adaxially a small oval seed. Proximal
end of cone-scale truncate; distal end
rounded, sometimes with a small pointed
apex. (Ligule not observed.)

Holotype - Specimen no. 4/584 of the
Geological Survey of India, Calcutta (Feist
mantel, 1877, PI. 8, Fig. 9; same here PI. 1,
Fig. 10).

Locality - Holotype - Gollapalle, East
Coast Gondwana.

Horizon and Age - Holotype -- Rajmahal
Stage, U. Jurassic.

Discussion - Feistmantel (1877) insti
tuted Araucarites macropterus on some speci
mens of fossil cone-scales (PI. 8, Figs. 9-12)
from Gollapalle, East Coast. Under this
species he had included two or three different
species. Out of these, the one figured in
PI. 8, Fig. 9 (here reproduced in PI. 1,
Fig. 10) is similar to some of the specimens
collected from Bansa and nearby localities.
For all theSe we have adopted the name
Araucarites macropterus. Outside India
somewhat similar specimen has been figured
by Seward (1903, PI. 6, Fig. 6) from Cape
Colony as Araucarites rogersi.
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EXPLANATION OF PLATES

l'LATE 1

1. lJracltyphyllum bansacnsis n. sr. No. 29989,
hoiotnw, x 1.

2. B. bansaensis, lower (uticlf'. SI. No. 4428
(from specimen no. 29989), X 150.

3. B. brMsaensis, a stoma magnified. SI. :'{o.
4429 (from specimen no. 29989, X 500.

4. Brachyphyllum eikaiQstJmum n. sp. No. 30030,
holotypc, X 1.

5. B. eikaiostomum, No. 30033, X 1.
6. B. eikaioslomum. No. 35016, X 1.
7. B. eikaiostomum, a stoma magnified. SI. No.

4430 (from specimen no. 30269), X 500.
8. Araucariles macroplerus Feistmantel, No.

30438, X 1.
9. A. macroplerus, No. 35017, X 1.
10. A. macrcplerus, No. 4/584 (G.5.!., Calcutta),

holotypc, X 1.

PLATE 2

11. Brachyphyllnm suryanarayanaii n. sp.
No. 30662, holotype, X 1.

12. Araucariles fibrJsa n. sr. No. 30377,
holotype, X 1.

13. A. fibrosa, No. 30481, X 1.

14. Brachyphyllum suryanarayanaii, a stoma
magnified. 51. No. 4431 (from specimen no.
30227), X 500.

15. Araucarilcs fi/,rosa, a stoma magnified. SI.
No. 4432 (from specimen no. 29992), X 500.

16. Brachyphyllum eikaioslomum, lower cuticle.
SI. No. 4430 (from specimen no. 30269), X 150.

17. Araucarites fibrosa, lower cuticle. SI. No.
4432 (from sp£cimen no. 29992), X 150.

18. Brachyphyllum suryanarayanaii, lower cuticle.
S!. No. 4431 (from sperimf'n no. 30227), X 150.

PLATE 3

19. Nlarwaria lalifcZia (Feistmental) n. comb.
No. 30152, X 1.

20. lVI. latifolza, No. 5j386 (G.S.!., Calcutta),
holotype, xl.

21. M. latifulia, No. ]0683, X 1.
22. M. (alifolia, No. 35018, X 1.
23. M. lalifolia, lower cuticle. 51. No. 4433

(from sj)ecinH'n no. 30152), X 150.
24. M. lati/olia, a stoma magnified. SI. No. 4433

(from specimen no. 30152), X 500.
25. Brachyphyllum suryanarayanaii, two sto

mata magnified. SI. no. 4431 (from specimen no.
30227), X 500.


