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ABSTRACT

Twentyone different types of megaspores belonging to 10 genera are recorded
from the plant-bearing bed in the upper part of the Tiki Formation exposed in a
stream section in Bijouri-Harai area, Shahdol District, Madhya Pradesh (South
Rewa Gondwana Basin). Five species are new. The genus Banksisporites Dettmann
has been emended and enlarged. On the basis of megaspore study an Upper Triassic
age for the plant-bed of the Tiki Formation is supported.

INTRODUCTION

INthe last two decades the taxonomicclassification of megaspores has under­
gone a change. Whereas in the begin­

ning surface study of dry megaspores was
carried out by reflected light, later more
emphasis was given to the structural studies
of wet megaspores in transmitted light.
A balanced approach where equal im­
portance is given to surface studies as well
as to structural studies has recently found
much acceptance with megaspore workers.
Of necessity this type of study has resulted
in the creation of several new genera of
megaspores (H0eg, Bose & Manurn, 1955;
Pant & Srivastava, 1961, 1962; Bharadwaj &
Tiwari, 1970; Maheshwari & Banerji,
1975).

As in the case of dispersed microspores
and pollen, in megaspores too, it would be
farfetched to suggest that all species re­
ferred to a particular genus of megaspores
are phylogenetic ally related. For example,
the genus Biharisporites is reported right
from the Devonian of Arctic Canada
(Chaloner, 1958) to at least up to the Upper
Triassic of India (present work) but there
is no evidence from the megafossil record
of the occurrence of a plant which flourished
from Devonian to Upper Triassic. Thus,
Biharisporites presumably includes mega­
spores of different and may be phylogeneti­
cally widely separated plants. This could
be true for several other genera too. In
the same way it is also likely that mega­
spores of phylogenetically related plants
are placed under different genera.

Thus the taxonomic classification of
megaspore taxa has so far been arbitrary
and no relationship is implied by placing
together similar looking megaspores.

MATERIAL AND METHODS

The megaspores described in the present
study were obtained from a grey, argilla­
ceous shale and associated micaceous sandy
shale collected by one of us (H.K.M.)
from a small exposure on the south bank of
lanar stream, about 2·5 km south-east of
Bijouri Village (Survey of India toposheet
no. 64Ej2, see Map 1), Shahdol District,
Madhya Pradesh (South ~ewa Gondwana
Basin). Both the shales are fossiliferous
and have yielded carbonized compressions
of certain fronds which outwardly look like
Dicroidium but their cuticle is more of
Lepidopteris type.

Plant fossils from this locality were also
reported by C. ageswara Rao (see
Krishnan, 1958, pp. 11, 12) who placed
this exposure in the Tiki Group to which
he assigned a Lower Triassic age.

The Tiki Formation has been shown by
Roy Chowdhury et al. (1975, p. 151) as
ranging from Anisian to orian. The lanar

ala plant-bearing bed represents the upper
part of the Tiki Formation. A rich verte­
brate fauna of Carnian-Norian age has been
obtained from beds near Tiki which pre­
sumably overlie the plant bearing bed and
on that basis Roy Chowdhury et at. (1975)
date the plant-bearing bed as Late Carnian-
Jorian in age. The flora of the Parsora

Formation is supposed to be an extensi(;>ll
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of the Tiki flora and the combined Tiki­
Parsora flora (Flora IV of Roy Chowdhury
~t al.) is dated as Late Carnian-Rhaetian
In age.

Megaspores were processed for study in
the same way as outlined in an earlier work
by Maheshwari and Banerji (1975, p. 151).

Anteturma - Sporites Potonie, 1893
Turma - Triletes (Reinsch) Potonie &

Kremp, 1954
Subturma - Azonotriletes Luber, 1935
Infraturma - Laevigati (Bennie & Kidston)

Potonie, 1956

Genus - Trileites Erdtman ex Potonie, 1956

Type Species - Trileites spurius (Dijkstn)
Poton ie, 1956.

Trileites sp.
PI. 1, fig. 1

Description - Megaspore spherical, trilete.
Trilete laesurae open, rays extend more or
less up to half spore radius, inter-radial
areas show three distinct subtriangular
regions each with a central dense portion;
contact area indistinct. Exosporium rough,
laevigate, 10 [Lm thick; mesosporium in­
distinct.

Dimenst"ons - Equatorial diameter - dry
condition: 360 [Lm; wet condition: 900 [Lm.

Remarks - The only specimen found from
the sandstone sample shows a peculiar
thickening in the inter-radial areas which
has not been r~ported so far in any of the
megaspore specIes.

Genus _ Bokarosporites Bharadwaj &
Tiwari, 1970

Type Specie~ - Bokarosporites psilatus
Bharadwaj & Tiwari, 1970.

Bokarosporites janarensis sp. novo
PI. 1, fig. 2; Text-fig. 1

Diagnosis - Megaspores circular to sub­
circular, trilete. Trilete laesurae distinct,
rays extend up to 2/3rd of spore radius,
rays broader toward ends, sometimes with
funnel-shaped endings; curvaturae indistinct.
~xos.porium laevi~ate to rough, 10-15 [Lm

thick; mesosporium distinct, circular, thin,
wi thout cushions.

Dimensions - Equatorial diameter - dry
condition: 550-700 [Lm; wet condition: 650­
900 [Lm. Diameter of mesosporium: 500­
650 [Lm.

Comparison - Bokarosporites janarensis is
easily distinguished from the two known
species of the genus Bol~arosporites, viz.,
B. psilattts Bharadwaj & Tiwari, 1970 and
B. rotundus (Singh) Bharadwaj & Tiwari,
1970 by its trilete rays which are slightly
broader at the ends and in the possession
of a well-defined mesosporium, whereas, in
both the known species the rays are with
tapering, pointed or blunt ends and the
mesosporium is not as distinct as in the
present species.

Holotype-Pl.l, fig. 2; Slide no. B.S.I.P.
5300.

Type Locality - Janar Jala near Bijouri,
Shahdol District, Madhya Pradesh.

Age 0- Horizon - Upper Triassic, Tiki
Formation.

Genus - Banksisporites Dettmann emend.

Type Species - Banksisporites pinguis
(Haris) Dettmann, 1961.

Emended Diagnosis - Megaspores sub­
circular to subtriangular, trilete. Trilete
laesurae distinct, straight to sinuous with
Iips; curvat urae ill-defined to distin ct.
Exosporium smooth to granulose; meso­
sporium indistinct to well-defined, thin,
usually covering more than half radius of
spore cavity, without cushions.

Remarl~s - The genus Banksisporites was
instituted by Dettmann (1961) from Lower
Mesozoic strata of Tasmania for cavate
trilete megaspores with smooth to granular
nexine and sexine and straight or sinuous
laesurae with or without lips. She desig­
nated Triletes pinguis Harris (1935) as the
type species of her genus. Besides describ­
ing a new species, Banksisporites sinuosus
from Tasmania, she also ascribed to this
genus another specie~ earlier known as
Triletes tenuis Dijkstra (1955), from the
Permian of Brazil. Bharadwaj and Tiwari
(1970) created a new genus Srivastavae­
sporites for cavate trilete megaspores, diag7
nostie characters of this genus being almost
similar to those of the earlier Banksisporite$
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TEXT-FIGS. 1-4 - 1, Bokarosporites janarensis sp. nov.: holotype in optimum stage of maceration
showing trilete rays and distinct suucircular mesosporium X 75. 2, Banhsisporites dettmannae sp.
nov.: holotype in translucent stage of maceration showing trilete laesurae extending up to contact
ridges and a well-defined mesosporium x 100. 3, Banhsisporites sinuosus Dettmann.: macerated
megaspore showing sinuous laesurae and subcircular mesosporium X 150. 4, Banhsisporites sp. cL
B. gondwanensis Maheshwari & Banerji: macerated megaspore showing trilete rays up to contact
ridges, and a distinct mesosporium with minute folds X 100.

except for well-defined contact areas de­
limited by prominent curvaturae in Sri­
vastavaesporites. However, Dettm ann has
figured one specimen of B. sinuosus (1961,
pI. 1, fig. 14) where one could observe the
presence of clearly developed arcuate ridges.
Probably the previous author did not
~ttach any importance to this character.

In the present assemblage megaspores
with both indistinct as well as well-defined
contact areas delimited by clearly devel­
oped arcuate ridges have been found.
Therefore, it seems that not much im­
portance can be attached to the promi­
nence of the arcuate ridges. Hence, the
diagnosis of the genus Banksisporites i~
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accordingly emended. Srivastavaesporites is
treated as a junior synonym.

BanksispMites detimannae sp. novo
PI. 1, figs. 3-6; Text-fig. 2

Diagnosis - Megaspores subcirculaI', tri­
lete. Trilete laesurae distinct, extend nearly
up to equator, straight, lips 20-25 (Lm
broad, uniformly thickened, contact area
well-defined, delimited by distinct arcuate
ridges which almost merge with equator.
Exosporium 5-10 (Lm thick, folded, finely
granulose, grana uniformly distributed all
over surface; mesosporium distinct, sub­
circular, large.

Dimensions - Equatorial diameter - dry
condition: 300-900 l.Lm;wet condition: 350­
600 (Lm. Diameter of mesosporium: 250­
400 (Lm.

Comparison - Banksisporites dettmannae
differs from B. pinguis (Harris) Dettmann,
1961 in having large contact areas
delimited by arcuate ridges which sit
almost at the equator. BanksispMites
sinuosus Dettmann, 1961 can be readily
distinguished by its sinuous laesurae. B.
panchetensis (Maheshwari & Banerji, 1975)
resembles the pI'esent species in general
organization but differs somewhat in orna­
mentation of exosporium as well as size
of the mesosporium. B. gondwanensis
(Maheshwari & Banerji, 1975) also differs in
its ornamentation.

Holotype- PI. 1, figs. 3-4; Slide no.
B.S.I.P. 5301.

Type Locality - Janar Nala near Bijouri,
Shahdol District, Madhya Pradesh.

Age 0- Horizon - Upper Triassic, Tiki
Formation.

Banksisporites panchetensis (Maheshwari &
Banerji) comb. novo

PI. 2, figs. 7-10; PI. 7. fig. SO

1975 Srivastavaesporites panchetensis
Maheshwari & Banerji, Palaeontogra­
phica, B152, pp. 175-176, pI. 9, figs.
116-123; text-fig. 7.

Description - Megaspores subcircular, tri­
lete. Trilete laesurae distinct, raised,
straight, equally broad throughout, extend
up to 4j5th of spore radius, ray ends some­
times hmnel-shaped; contact area. well-

defined, delimited by mediumly developed
arcuate ridges. Exosporium 10-15 (Lm

thick, granulose to finely verrucose; meso­
sporium generally distinct, half spore dia­
meter to almost filling the whole cavity of
spore.

Dimensions - Equatorial diameter - dry
condition: 320-420 (Lm; wet condition: 340­
620 (Lm. Diameter of mesosporium: 330­
410 (Lm.

Remarks - Restudy of Srivastavaesporites
panchetensis Maheshwari & Banerji, 1975
along with some more specimens from the
present assemblage clearly shows that these
specimens conform to the diagnosis of the
genus Banksisporites and hence the species
is transferred to the latter genus.

Banllsisporites pinguis (Harris) Dettmann,
1961

PI. 2, figs. 11-14

1935 Triletes pinguis Harris, M eddr. Gr4>nland,
112, p. 166, pI. 25, fig. 3.

1935 Triletes persimilis Harris, M(Jddr.
Gr4>nland, 112, p. 165, pI. 25, fig. 4.

1950 Megaspore of Selaginellites hallei Lund­
blad, K. svenska VetenskAllad. Handl.,
4, p. 9, pI. 1, figs. 6-15.

1950 Megaspore of Selaginella hallei Lund­
blad, Svensk bot. Tidskr., 44, p. 484,
pI. 2, figs. 1-4.

1956 Trileites pinguis (Harris) Potonie, Beih.
geol. Jb., 23, p. 24.

1960 Trileites pinguis (Harris) Potonie: Jung-,
Palaeontographica, B107, p. 133, pI. 36,
figs. 6-8.

1961 Banksisporites pinguis (Harris) Dett­
mann, Micropaleontology, 7, p. 74,
pI. 1, figs. 1-8.

1962 Trileites pinguis (HaI'ris) Marcinkiewicz,
Pro Inst. geol., 30, pI. 1, figs. 5-7.

1963 Banllsisporites pinguis (Harris) Rein­
hardt, Freiberger Forseh Hft, 164, pI. 2,
figs. 9, 11.

1971 Trileites pinguis (Harris) Potonie:
Marcinkiewicz, Pro Ind. geol., 65, pp.
30-31, pI. 1, figs. 1-5.

Description - Megaspores subtriangular,
tI'ilete. Laesurae extend up to 3j4th of
spore radius, lips broad, 30-40 (Lm thick,
straight to slightly wavy; contq.ct area
indistinct. Exosporium finely granulose, 10­
20 (Lm thick, mesosporium well-defined,
subtriangular in shape, without cushions.
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Dimensions - Equatorial diameter - dry
condition: 280-300 !J.m; wet condition: 340­
400 !J.m. Diameter of mesosporium: 200­
250 !J.m.

Remarks - Banllsisporites pinguis is a
characteristic megaspore species widely
known from almost all Rhaetic or Rhaeto­
Liassic beds of the world. It was first
described by Harris (1935) from Rhaetic
(Lepidopteris zone) of East Greenland.
Later on Lundblad (1950) reported similar
megaspores from Selaginella hallei type of
fructification. Some of our specimens differ
slightly in the nature of trilete laesurae
from those figured by Harris (1935) and
Dettmann (1961). However, specimens in­
cluded by Marcinkiewicz (1971, pI. 1,
figs. 4-5) under this species are quite similar.

Banksisporites simtos~ts Dettmann, 1961
PI. 2, figs. 15-18; Text-fig. 3

1961 Banksisporites sinuosus Dettmann,
Micropaleontology, 7(1), p. 74, pI. 1,
figs. 9-14.

1970 Srivastavaesporites karanpttraensis
Bharadwaj & Tiwari, Palaeontographica,
B129, p. 23, pI. 2, figs. 1-12.

Description - Megaspore subcircular, tri­
lete. Trilete laesurae distinct, rays extend
up to 2j3rd of spore radius, lips raised,
sinuous, 8-20 !J.m broad, tapering towards
the ends; contact area indistinct, arcuate
ridges not seen. Exosporium granulose to
finely verrucose, grana uniformly distri­
buted throughout; mesosporium thin, with­
out cushions, filling almost. 3{4th of spore
cavity.

Dimensions - Equatorial diameter - dry
condition: 190 !J.m; wet condition: 260 !J.m.
Diameter of mesosporium: 150 !J.m.

Comparison - The specimen resembles
Banksisporites sinuos~ts Dettmann (1961)
from the Rhaetic of Tasmania. However,
the present specimen shows rather rough
exine ornamentation as compared to the
Tasmanian specimen.

Srivastavaesporites llaranpuraensis Bhara­
dwaj & Tiwari (1970) seems to be similar
to Banksisporites sinuosus Dettmann and is
therefore placed as synonym of B. sinuosus.

Trileites sinuosus (Dettmann) Fuglewicz,
1973 from Polish Bundsandstein has been
merged with Trileites polonicu.s Fuglewicz
by Marcinkiewicz (1976).

Banksisporites tenuis (Dijkstra) Dettmann,
1961

PI. 3, figs. 22, 23

1955 Trildes tenuis Dijkstra, Meded geol.
Sticht., 9, p. 6, pI. 1, figs. 5-8.

1961 Banksisporites tenuis (Dijkstra) Dett­
mann, Micropaleontology, 7 (1), p. 74.

1962 Trildes tenuis Dijkstra: Pant & Sri­
vastava, Palaeontographica, BIll, p.
105, pI. 18, figs. 34-36.

1970 Srivastavaesporites tenuis (Dijkstra)
Bharadwaj & Tiwari, Palaeontogra­
phica, 8129, p. 27.

Description - Megaspore subcircular, tri­
lete. Trilete laesurae distinct, extend for
about 2j3rd of spore radius, slightly wavy,
lips 20-50 !J.mbroad; contact areas provided
with a few apical folds. Exosporium
scabrate-granulose, mesosporium indistinct.

Dimensions - Equatorial diameter - dry
condition: 430 !J.m; wet condition: 500 !J.m.

Remarks - Similar forms were first des­
cribed as Triletes tenuis by Dijkstra (1955)
from Permian of Brazil. Later, Dettmann
(1961) renamed the forms as Banksisporites
tenuis, but she did not give any illustration.
Pant and Srivastava (1962) restudied the
material of Dijkstra and observed that the
megaspores increase in size after alkali
treatment and that the exosporium is
scabrate. Bharadwaj and Tiwari (1970) trans­
ferred previously recorded Triletes tenuis to
their new genus Srivastavaesporites but they
did not make any reference to Banksisporites
tenuis which was already existing. As
observed in previous pages Srivastavae­
sporites is hardly distinguishable from
Banksisporites and hence the species
tenuis should be referred to the genus
B anksisporites .

Solitary specimen of Banksisporites tenuis
observed in the present assemblage is rather
more comparable to the specimens figured
by Dijkstra (1955, pI. 1, figs. 6-8). All
the specimens show granulose exine and
contact areas with distinct apical folds.

Banksisporites sp. d. B. gondwanensis
Maheshwari & Banerji, 1975

PI. 3, figs. 19. 20; Text-fig. 4

Description - Megaspore subcircular, tri­
lete. Trilete laesurae distinct, extend up
to 3{4th of spoFe radius, rays straight, 30-40
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!Lm broad, slightly broader towards ends;
arcuate ridges not very distinct. Exo­
sporium granulose, 10-15 !Lm thick; meso­
sporium well-defined, circular, with minute
folds, without cushions.

Dimensions - Equatorial diameter - dry
condition: 510 !Lm; wet condition: 660 !Lm.
Diameter of mesosporium: 430 !Lm.

Comparison - The specimen is closely
comparable with Banksisporites gondwanensis
Maheshwari & Banerji (1975) in size, shape
etc., but differs in having granulate orna­
mentation, whereas, the earlier specimens
show closely set low verrucae.

Banksisporites sp.
PI. 3, fig. 21

Description - Megaspore subtriangular,
trilete. Trilete laesurae extend nearly up
to margin, narrow, uniformly 10-15 !Lmhigh,
straight. Exosporium finely granulose,
peripheral folds present; mesosporium
faintly perceptible.

Dimensions - Equatorial diameter - dry
condition: 380 !Lm; wet condition: 410 !Lm.

Comparison - The specimen differs from
all the known species of Banksisporites by
its uniformly developed narrow trilete rays
which reach nearly up to the margin.

Infraturma - Apiculati (Bennie & Kidston,
1886) Potonie, 1956

Genus - Biharisporites Potonie 1956 emend.
Bharadwaj & Tiwari, 1970

Type Species - Biharisporites spinosus
(Singh, in Surange, Singh & Srivastava)
Potonie, 1956.

Biharisporites sparsus sp. novo
PI. 3, figs. 24, 25; Text-fig. 5

Description - Megaspores subcircular to
subtriangular, trilete. Rays extend nearly
up to equator, 10-20 !Lm broad, 20-60 !Lm
high, tectum possessing small spinate pro­
jections at its margin. Commissures indis­
tinct probably due to well-developed tectum.
Exosporium conate, coni ± 10-20 !Lmhigh
as well as broad, sparsely distributed all

over surface, surface scabrate to granulate;
mesosporium generally indistinct, sometimes
faintly visible, filling almost whole spore
cavity.

Dimensions - Equatorial diameter - dry
condition: 500-600 [Lm; wet condition: 600­
700 !Lm.

Comparison - Biharisporites sparsus dif­
fers from B. spinosus (Singh) Potonie, 1956
emend. Bharadwaj & Tiwari, 1970 in
having sparsely placed sculpture ele­
ments and a large mes()sporium. B.
distinctus Bharadwaj & Tiwari, 1970 can be
distinguished by its differentially developed
ornamentation of low coni. B. arcuatus
Bharadwaj & Tiwari, 1970 resembles the
present species in shape, size and indis­
tinctly seen mesosporium but differs by its
highly developed arcuate ridges, well­
defined contact areas and closely placed
setae. B. scaber Marcinkiewicz (1960) dif­
fers in having well-defined coni, distinct
mesosporium and is smaller in size.

Holotype - PI. 3, figs. 24, 25; Slide no.
B.S.I.P. 5313.

Type Locality - Janar Nala near Bijouri,
Shahdol District, Madhya Pradesh.

Age & Horizon - Upper Triassic, Tiki
Formation.

Biharisporites sp.
PI. 4, figs. 26, 27

Description - Megaspores circular to sub­
circular, trilete. Trilete rays extend nearly
up to margin, ± straight, 20-25 [Lmbroad,
contact areas well-defined by low, 15-20
!Lm broad arcuate ridges. Exosporium
covered with small spines or setae, 10-20
[Lmthick, 10-20 !Lmbroad at base, apices of
spines slightly curved, pointed or rounded,
by gradual disappearance of ornamentation
exosporium seems to be laevigate-verrucate;
at optimum stage of maceration meso­
sporium faintly visible, almost filling whole
of spore cavity.

Dimensions - Equatorial diameter - dry
condition: 500-600 !Lm; wet condition: 600­
700 !Lm.

Comparison - The specimens are closely
comparable with Biharisporites arcuatus
Bharadwaj & Tiwari, 1970 in size, shape
and ornamentation but the latter species
differs in having sinuous trilete laesurae.
B. spinosus (Singh) Potonie, 1956 and B.
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TEXT-FIGS. 5-8 - 5, Bilzarisporiles sparsus sp. nov.: holotype in macerated condition showing
exosporium with sparsely distributed coni X75. 6, Bacutriletes sp.: megaspore in macerated condi­
tion showing baculate exosporium X 100. 7, H orstisporites areolatus (Harris) Potonie: megaspore
showing reticulate exosporium and a subcircular mesosporium X 100. 8, Hughesisporites variabilis
Dettmann: translucent specimen showing granulate exosporium and with prominent verrucae in the
inter-radial areas X 200.

distinctus Bharadwaj & Tiwari, 1970 are
distinguished by a distinct inner body.
B. echinatus (Miner) Potonie, 1956 differs in

having well-developed conate-spinate sculp:­
ture. B. scaber Marcinkiewicz, 1960 differ~
by its smaller size.
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? Biharisporites Sp.

PI. 4, figs. 28, 29

Description - Megaspore subcircular, tri­
lete. Trilete laesurae small and indistinct.
Exosporium conate-spinate, 5 (Lm thick,
spines distantly placed, 10-20 (Lm long,
after maceration it gives a pseudoreticulate
appearance; mesosporium indistinct.

Dimmsions - Equatorial diameter - dry
condition: 350 (Lm; wet condition: 380 (Lm.

Comparison - The present specimen can
WE'll be compared with Biharisporites
sp. described by Mahcshwari and Banerji
(1975) in its exine ornamentation but the
trilete laesurae, and the mesosporium
arc not discernible in the present specimen.

Genus _ Verrutriletes van der Hammen ex
Potonie. 1956

Type Species - Verrutriletes compositi­
punctatus (Dijkstra) Potonie, 1956.

Verrutriletes distinctus (Maheshwari &

Banerji) ,comb. novo

1975 .J hariatriletes distinctus Maheshwari &
Banerji, Palaeontographica, B152,
p. 171, pI. 7, figs. 97-100.

Description (after Maheshwari & Banerji)
- Trilete megaspore, amb subtriangular,
la(surae strongly developed, straight, almost
uniformly broad throughout, about two­
thirds of spore radius long, contact area
not marked, arcuate ridges absent. Exine
cavate, exosporium 10-20 (Lm thick, orna­
mented with closely placed verrucate ele­
ments with broad bases and gradually
narrowing towards rounded or blunt apices.
In wet specimens verrucae 10-25 (Lm high
and 10-20 (Lm broad; mesosporium distinct,
large and subtriangular.

Dimensions - Equatotial diameter - dry
condition: 280 (Lm; wet condition: 320­
380 (Lm. Diameter of '~Imesosporium: 250­
280 (Lm.

Comparison - Some .';of the megaspore
types from the Low~r Triassic earlier
reported under the genus }hariatriletes
arc now considered to be representa­
tive of the genus Verrutr.iletes as these
have a verrucate exosporium instead of a
baculate exosporium which is characteris-

tic of the former genus. In shape and
ornamental elements Verrutriletes distinctus
comes closest to V. dubius (Dijkstra)
Potonie. However, the ornamentation
elements are not so sparsely distributed as
in the latter species and the mesosporium is
distinct.

Verrutriletes minuticor jJttS sp. novo
PI. 4. figs. 31, 32; PI. 5, fig. 33

Description - Megaspore subspherical, tri­
lete. Trilete laesurae extend up to 3j4th of
spore radius, uniformly 20-25 (Lm broad,
± straight, arcuate ridges not well-defined.
Exosporium with well-developed, about 20­
30 (Lm long and equally broad verrucae,
ends slightly conate, surface in between
verrucae finely granulate, after prolonged
maceration verrucae dissolve to give granu­
late surface; mesosporium subcircular to
oval, small, darker in colour, granulate.

Dimensions - Equatorial diameter - dry
condition: 600-700 (Lm; wet condition: 700­
800 (Lm; diameter of mesosporium: 450­
500 (Lm.

Comparison - Verrutriletes minuticorpus
is comparable with Verrutriletes litchi
(Harris) Potonie described by Marcinkie­
wicz (1971) from Rhaeto-Liassic beds of
Poland in size and exospore ornamen­
tation. However, it differs in possessing
a smaller mesosporium as compared to
that of the Polish specimens. In the
Greenland specimens a mesosporium has
not been found (Harris, 1935, p. 159).

Holotype-PI. 4, figs. 31, 32; PI. 5,
fig. 33; Slide no. B.S.I.P. 5316.

Type Locality - Janar Nala near Bijouri,
Shahdol District, Madhya Pradesh.

Age 0- Horizon - Upper Triassic, Tiki
Formation.

Verrutr1'letes obscurus (Maheshwari &
Banerji) comb. novo

PI. 5, figs. 34,35

1975 }hariatriletes obscurus Maheshwari &
Banerji, Palaeontographica, B152,
p. 171, pI. 7, figs. 101-102; pI. 8,
figs. 103-107; text-fig. 4.

Description - Megaspores subcircular, tri­
lete. Laesurae distinct, extend up to 3j4th
of spore radius, straight or slightly sinuous,
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Genus - Bacutriletes (van der Hammen)
Potonie, 1956

Bawtriletes sp.

PI. 5, fig. 37; PI. 6, fig. 38; Text-fig. 6

Description - Megaspores subcircular to
oval, trilete. Trilete laesurae indistinct,
less than spore radius, contact area indis­
tinct. Exine baculate, bacula 30-50 [Lm
long, 15-25 [Lm broad, placed about 10-30
[Lm apart, apex truncated to rounded,
surface in between bacula finely granulate,
on maceration bacula gradually dissolve
and sometimes aquire an appearance of
spinules. Mesosporivm not noticed.

20-30 [Lm broad, occasionally broader at
trijunction, gradually tapering towards ends,
sometimes laesurae open, with distinct lips;
contact area clearly demarcated, but arcuate
ridges not prominent. Exine cavate,
exosporium ornamented with hemispherical
warts or verrucae, 15-35 [Lm broad, 25­
35 [Lm high, closely distributed except in
contact area, surface in between verrucae
finely granulate; mesosporium hardly
perceptible, subcircular, almost filling the
whole cavity.

Dimensions - Equatorial diameter - dry
condition: 350-680 [Lm; wet condition: 450­
800 [Lm; equatorial diameter of meso­
sporium: 380-600 [Lm.

Reamrhs & Comparison - A detailed
study of a number of megaspores suggested
that the specimens previously referred as
jhariatriletes obswn~s Maheshwari & Banerji
(1975) from the Maitur Formation of West
Bengal are better accommodated under the
genus Vern{,triletes rather than under jharia­
triletes as they possess warts or verrucae
instead of bacula.

Verrt6triletes obscurl{'s resembles V. utilis

described by Marcinkiewicz (1971) from
Rhaeto-Liassic beds of Poland in size
and ornamental elements. The latter
species is, however, clearly distinguishable
by its very prominent arcuate ridges and
by the presence of 6-8 oblique folds in the
contact areas. Moreover, both laevigate
and warty forms have been included under
this species.

Type Species - Bacutriletes
tylott{,s (Harris) Potonie, 1956.

(Triletes)

Dimensions - Equatorial diameter - dry
condition: 400-600 [Lm; wet condition: 600­
800 [Lm.

Comparison & Remarks - The present
specimens largely agree with Bacutriletes
tylotus described from the Lepidopteris bed
of East Greenland (Harris, 1935). The
Greenland specimens, however, character­
istically have cylindrical bacula with trans­
versely truncate ends.

The species tylotus has also been reported
from Rhaeto-Lias boundary of Franconia
(Jung, 1960), Rhaeto-Lias beds of Poland
(Marcinkiewicz, 1962, 1971), and from
Upper Cretaceous of Alberta (Gunther &
Hills, 1972). It is, however, extremely
doubtful if any of these specimens actually
belongs to the species tylotus.

Infraturma - Murornati Potonie & Kremp,
1954

Genus - Horstisporites Potonie, 1956

Type Species - Horstisporites (Triletes)
reticulijerus (Dijkstra) Potonie. 1956.

H orst£sporites areolatus (Harris) Potonie,
1956

PI. 6, figs. 39, 40; Text-fig. 7

1935 Triletes areolatus Harris, Meddr.
Crqmland, 112, p. 158, pI. 26, figs. 3, 10.

1956 H orstisporites areolatus (Harris)
Potonie, Beih. geol. .lb., 23, p. 45.

1960 Horstisporites areolatus (Harris)
Potonie: Jung. Palaeontographica,
BIO?, p. 141, pI. 37, figs. 28-30.

1961 Triletes areolatus Harris: Harris,
Yorllshire .lurassic Flora, 1, text-fig.
19 E.

1962 H orstisporites areolatus (Harris)
Potonie: Marcinkiewicz, Pl'. Inst.
Ceol., WarszaU'a, 30, pI. 4, figs. 1, 2.

Description - Mega5pores spherical, tri­
lete. Trilete laesurae distinct, extend up
to 3(4th of spore radius, straight, 20-25 [Lm
broad, contact area ill-defined. Exosporium
15-20 [Lm broad, reticulate, reticulation
irregular-polygonal in shape, muri of reti­
culum 15-20 [Lm broad, lumina 30-60 [Lm
broad, surface of exosporium finely
granulate; mesosporium faintly visible, thin,
almost filling two-thirds of spore cavity.
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On prolonged maceration the exosporium
gradually dissolves and the muri of the
reticulation stand out very clearly and look
like bacula.

Dimensions - Equatorial diameter - dry
condition: 350-500 fLm; wet condition: 500­
700 fLm. Equatorial diameter of meso­
sporium: 425-450 [l.m.

Comparison - The present specimens
are closely comparable to H orstisporites
areolatus described from Rhaetic beds of
Greenland (Harris, 1935) in having more
or less regular development of reti­
culate pattern on the exosporium. H.
reticuliferus (Dijkstra) Potonie can be
distinguished from the present one in
having smaller trilete laesurae and larger
areolae. H. rexargenteus (Harris) Potonie
and H. harrisii (Murray) Potonie differ in
possessing smaller and irregular meshes of
the reticulation. H. semireticulatus Jung,
1960 is distinguished by larger meshes of
the reticulum. H. cavernatus Marcinkiewicz,
1971 is distinguished by its triangular
to subtriangular shape. H. planatus
(Marcinkiewicz) Marcinkiewicz, 1971 and
H. foveotus Marcinkiewicz, 1971 differ in
having a fine and delicate reticulum.

This species i widely known from
Rhaeto-Liassic beds of the world and has
been recorded by Harris (1935) from
Rhaeto-Liassic Bed of East Greenland,
Harris (1961) from Jurassic of Yorkshire,
Jung (1960) from Rhaeto-Liassic of
Franconia and Marcinkiewicz (1962, 1971)
from Liassic of Poland.

Genus _ Erlansonisporites Potonill, 1956

Type Species - Erlansonisporites erlansonii
(Miner) Potonie, 1956.

Erlansonisporites triassicus sp. nOvo

PI. 6. figs. 42-47; Text-fig. 9

Description - Megaspores subcircular, tri­
lete. Trilete rays raised, reaching nearly
up to equatorial margin, 20-30 fLmbroad;
contact areas indistinct. Exine proximally
having appendages which form imperfect
reticulum on a finely granulate surface,
which generally forms 20-25 fLm broad
equatorial flange; distally exine without
appendages.

Dimensions - Equatorial diameter - dry
condition: 200-400 fLm; wet condition: 300­
500 fLm.

Comparison - Erlansonisporites triassicus
differs from the well-known species of the
genus, viz., E. erlansonii (Miner) Potonie
(1956), E. sparassis (Murray) Potonie (1956),
E. reticulatus (Zerndt) Marcinkiewicz (1960),
E. mineri Dev (1961) and E. excavatus
Marcinkiewicz (1962) by its smaller size
and a smooth distal surface.

Holotype - PI. 6, figs. 46, 47; Slide no.
B.S.I.P. 5325.

Type Locality - Janar Nala near Bijouri,
Shahdol District, Madhya Pradesh.

Age & Horizon - Upper Triassic, Tiki
Formation.

Erlansonisporites singhii nom. novo

1964 E. reticulatus Singh, Res. Coun. Alberta,
Bull., 15, p. 152, pI. 22, figs. 1, 2.

Description (after Singh, 1964) - Trilete
megaspore, outline of the spore completely
circular; in some specimens trilete mark
entirely covered by strong reticulation and
partially or not at all visible; faint trilete
crack about 1j3rd the length of the spore
radius visible where the high membraneous
lamellae on the muri of the reticulum
destroyed by oxidative maceration; arcuate
lamellae absent; contact faces not dis­
tinguishable; a coarse network of muri 4
to 7 micron wide, forming circular to
elongate lumina, 34 to 60 micron in dia­
meter, present all over the spore surface,
muri of the reticulum transformed into
thin and membraneous lamillae about 60
micron high, equally well developed all over
the exine, but better preserved around the
periphery due to flattening of the spherical
body.

Dimensions - Equatorial diameter - in­
cluding the lamillae; 580-660 fLm; exclud­
ing the lamillae: 480-550 fLm.

Remarks - Erlansonisporites reticulatus
described by Singh, 1964 is an invalid
species as the name was pre-occupied
having been used by Marcinkiewicz (1960)
for Triletes reticulatus Zerndt, 1938. There­
fore, a new specific name has been given
by us for E. reticulatus described by Singh,
1964.

E. reticulah~s (Zerndt) Marcinkiewicz can
be distinguished from the present species
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TEXT-FIGS. 9-11 - 9, El'lallsonispol'iles triassicus sp. nov.: holotype showing laevigate distal exospo­
rium and proximal exosporium with imperfect reticulum compr:sing thick muri X 200. 10. Nathol'sti­
sporites sp.: specimen showing high appendages in inter-radial areas. X 200. 11 Nalhol'stisp0l'ites
hopliticus Jung: specimen showing branched and unbranched capilli-like exoexinous projections X 150.

by its well-defined contact areas
developed muri of the reticulum.

Holotype- Singh, c., 1964,
fig. 1.

and less-

pI. 22,

Type Locality - Fort Augustus no.
Well, East-Central Alberta, Canada.

Horizon & Age - Grand Rapids Forma­
tion, Lower Cretaceous,
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Erlansonisporites sp.
PI. 6, fig. 41

Description -- Me~aspore oval, ?triletc.
Exosporium reticulate, reticulum irregular
comprising high muri, surface finely granu­
late; mesosporium indistinct.

Dimensions - Equatorial diameter - dry
condition: 525 [lm; wet condition: 590 [Lm.

Comparison - The specimen is doubtfully
referred to Erlansonisporites as the trilete
mark has not been seen. The specimen
is somewhat comparable with Erlanson­
isporites sparassis (Murray) Potonie emend.
Harris (1961) in its coarsely developed
reticulate pattern but does not show such
high ridges; are characteristic of E.
s parassis.

Turma - Barbates Madler, 1954

Genus - Hughesisporites Potoni{~, 1956

Type Species-Hughesisporites galericulatus
(Dijkstra) Potonie, 1956.

Hughesisporites variabilis Dettmann, 1961
PI. 7, figs. 48-49; Text-fig. 8

Description - M<;gasporessubtriangular to
subcircular in shape, cavate, trilete. Trilete
laesurae wavy, extend up to three-fourths
of spore radius, lips about 40 [lm broad,
contact area well-defined, delimited by
mediumly developed arcuate ridges. Exo­
sporium 10 [lm thick, granulate, inter-radial
areas with prominent verrucae; meso­
sporium distinct, small, subtriangular to
sllbcircular in shape, without cushions.

Dimensions - Equatorial diameter - dry
condition: 275-350 [Lm; wet condition: 360­
400 [lm. Diameter of mesosporium: 180­
200 [Lm.

Comparison - In all the characteristic
features the present specimens resemble

Hughesisporites variabilis Dettmann, 1961
reported from the Lower Mesozoic beds
of Tasmania. The species differs from
H. galericulatus and H. ion thus (Harris)
Potoni6, 1956 by its cavate nature and
well-defined contact areas. H. novus
Sah & Jain, 1968 probably represents the
genus Verrutriletes as the exosporium is
verrucate all over. H. pustulatus Marcinkie­
wicz (1962) from the Liassic of Poland is
distinguishable by the rugulate exine

sculpture in the inter-ray areas. H. t1,f,lnU­

losus Marcinkiewicz (1976) from the Mid(Ue
Bundsandstein of Poland differs in having
characteristic folds and swellings in the
contact areas.

Genus - Nathorstisporites Jung, 1958

Type Species-Nathorstisporites hopliticus
Jung, 1958.

N athorstisporites hopliticus J ung, 1958
PI. 7, figs. 51-54; Text-fig. 11

Description - Megaspores subcircular, tri­
lete. Trilete laesurae with raised lips asso­
ciated with 20-50 [Lm long branched or
u.nbran.ched capilli-like exoexinous projec­
tions, mter-ray areas also show prominent
sp~ne-like outgrowths. Exine granulate­
spmate, after maceration it gives spongy
texture due to gradual disappearance of
ornamentation.

Di·~n.ensions - Equatorial diameter - dry
conditlOn: 400-650 [lm; wet condition: 500­
700 [lm.

Remarl~s - The specimens compare rather
well with those described and figured
by Marcinkiewicz (1971, p. 40, pI. 22, figs.
5-9) from the Hettangian (Liassic) of
Poland.

The species is of wide occurrence in
Rhaeto-Liassic sediments of Greenland
(Harris, 1935), Sweden (Lundblad, 1956),
Germany (J ung, 1960), Poland (MarGinkie­
wicz, 1960, 1971), Australia (Dettmann,
1961) and Salt Range (Sah & Jain, 1968).
Recently Maheshwari and Banerji (1975)
have also reported a doubtful specimen
from Lower Triassic of India. But, the
present record of N. hopliticus gives a
sufficient ground to show its definite occur­
rence in the Upper Triassic sediments of
India.

N athorstisporites sp.
PI. 7, figs. 55-56; Text-fig. 10

Description - Megaspore subcircular, tri­
lete. Trilete laesurae indistinct due to
fOlds; Exine. laevigate, infragranulate,
pro?,lffially With 20-50 [lm high appendages
111 mter-ray areas.

Dimensions - Diameter - dry condition:
330 [lm; wet condition: 350 £Lm.
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Comparison - The solitary specimen re­
covered can best be placed in the genus
Nathors·tisporites Jung. However, it differs
from all the known species, viz., Nathorsti­
sporites hojJliticus J ung, 1958; N. peltasticus
Jung, 1958; N. reticulatus Dettmann, 1961 ~
N.flagellatus Dettm'lnn, 1961; N. pulcherrima
Helby, 1966; N. nammalensis Sah & Jain,
1968; and N. imprimus Reinhardt & Fricke,
1969 in having smooth, infragranulate exine
and leaf-like appendages in proximal inter­
ray areas.

1·9 X 0·9 mm. Cellular structure seen only
at few places comprising square to rec­
tangular, straight-walled cells. Prominent
rib-like structures seen at two extremities.

Comparison - The overall appearance of
the specimen is like that of a seed. In its
shape and size the specimen compares
somewhat with Spermatites indicus Srivastava,
1955 known from the Bauakar Formation of
West Bokaro Coalfield, India. However,
in the species a dense and more or less
circular nucellus is reported whereas in the
present specimen it has not been observed.

PLANTAE INCERTAE SEDIS

Genus - Spermatites Miner, 1935

Spermatites sp. d. S. inaicus Srivastava,
1955

PI. 4, fig. 30; Text-fig. 13

Description - Probably a seed-coat, oval­
elliptical in shape, sessile, apex obtuse, size

Spermatites sp. d. S. orbicularis Miner,
1935

PI. 5, fig. 36; Text-fig. 12

Description - Seed-coat, sub-circular in
shape, sessile, apex obtuse, base broadly
rounded, 2 mm long, 1·8 mm wide, cells
usually rectangular, near apical 1"egion
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TEXT-FIGS.12-13- 12, Spe,·matites sp. d. S. orbicularis Miner: .subcircular seed-coat showin~ rec­
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seed-coat showing rectangular cells and nb-like structures at h\>'oextremIties X SO.
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somewhat polygonal, at base comparatively
elongated than elsewhere.

Remarks - Though in this specimen, too,
a nucellus has not been observed, it has
the look,. of a seed. Due to insufficient
information available about its structure,
it is referred to the non-commital genus
Spermatites. The nearest comparable species
is S. orbicularis Miner, 1935 reported from
the Upper Cretaceous of Greenland.

DISCUSSION

The megaspores reported in the paper
have been recovered both from the fine­
grained grey shale and the associated
micaceous coarse-grained sandy shale. The
proportion of megaspore recovery is, how­
ever, comparatively more in the fine­
grained shale. A detailed taxonomic study
of the specimens recovered has revealed the
presence of at least 21 different types of
megaspores, probably representing as many
species. These have been grouped under
10 genera. The total list of megaspore
types described in the present paper is:

Trileites sp.
Bokarosporites janarensis sp. novo
Banksisporites dettmannae sp. novo
Banksisporites sp. d. B. gondwanensis

Maheshwari & Banerj i
Banksisporites panehetensis (Maheshwari &

Banerji) comb. novo
Banksisporites ping~tis (Harris) Dettmann
Bank,.isporites sinuosus Dettmann
Banksisporites tenuis (Dijkstra) Dettmann
Banksisporites sp.
Biharisporites sparsus sp. novo
Biharisporites sp.
? Biharisporites sp.
Verrutriletes minutieorpus sp. novo
Ve1rutriletes obseurus (Maheshwari &

Banerji) comb. novo
Baeutriletes sp.
Horstisporites areolahts (Harris) Potonie
Erlansonisporites triassietts sp. novo
? Erlansonisporites sp.
H u{;hesisporites variabilis
N athorstisporites hopliticus J ung
N athorstisporites sp.
A per cent frequency count of the occur­

rence of megaspores has not been attempted
but a general survey shows that the mega­
spores referable to the genus Banksisporites
dominate the assemblage. H orstisporites,

N athorstisporites and Verrutriletes are the
other genera which are frequency-wise im­
portant in that order. The genera Horsti­
sporites, Erlansonisporites, H ughesisporites
and Nathorstisporites have not been found
in the sandy shale samples.

Comparison with Gondwana Megaspore
assemblages - From the Gondwanaland pro­
vinces though the megaspores have been
worked out from the Permian, Triassic
Jurassic and Cretaceous sediments, a proper
biostratigraphical sequence built on them
has not been worked out so fal'. This is
probably due to scanty information avail­
able.

The Permian megaspore assemblages are
known from India, Brazil, and Central
Africa (see H.peg & Bose, 1960; Pant &
Srivastava, 1961, 1962; Trindade, 1967;
Bharadwaj & Tiwari, 1970). Most of these
assemblages are characterized by the pre­
sence of trilete cavate megaspores in which
the mesosporium has variously aligned
, cushions', e.g., the gen era Duosporites,
Talehirella, Dijkstraea, Gulatriletes and
Surangeaesporites. Out of these forms only
Talehirella extends into the Lower Triassic
(Maheshwali & Banerji, 1975). This genus
is also reported from the Lower Triassic of
Romania (Antonescu & Lantz, 1973) and
Poland (Marcinkiewicz, 1976). However,
none of these ' cushioned' forms is present
in our assemblages.

The only well known Lower Triassic
megaspore assemblage is from the Nonia

ala section in the West Raniganj Coalfield,
India (Maheshwari & Banerji, 1975). This
assembiage, besides having continuation of
Permian forms such as Biharisporites and
Talehirella, has several new elements, viz.,
Banksisporites, Pantiella, Mait~trisporites,
and V errutriletes. Of these, only Banksi­
sporite.~ and Verrutrildes are common with
our assemblage.

Only a few Middle-Upper Triassic mega­
spores are known, e.g. Nathorstisporites
puleherrima from New South \Vales (Helby,
1966), ? Nathorstisporites and Hor~tisporites
from western Australia (Dolby & Balme,
1976) and Talehirella, Trileites and Zeilleri­
sporites from Salt Range (Pant & Srivastava,
1964).

Dettmann (1961) has described a few
Rhaetic-Liassic megaspores from Australia.
The following species are common with the
pI'esent assemblage: Banksisporites pinguis,
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CHART 1 - Distribution of megaspore genera in India during Upper Permian to Lowcr Cretaceous
times.

B. sinuos$ts, Hughesisporites variabilis and
N athorstisporites hopliticus. Besides. the
genel'a H orstisporites and Bacutriletes are
also present in both.

The only probable Liassic megaspore
assemblage known is from the Salt R nge
(Sah & Jain, 1968). From this assemblage
only Banksisporites sinuosus and Nathorsti­
sporites hopliticus are common with our
assemblage. The Salt Range assemblage
probably also has the genus Verrutriletes
(Hughesisporites novus of Sah & Jain. 1968).

The Jurassic-Cretaceous megaspore assem­
blages known from India (Dev, 1961;
Singh, Srivastava & Roy, 1964) are charac­
terized by the presence of the genera
Dij kstraisporites, Erlansonisporit.~s, 5accari­
sporites, Verrutriletes, Bacutrile[es, Horsti­
sporites, Valvisporites, Umiaspora, Mineri­
sporites, Auriculozonosporites an,d Thomsonia.
Out of these, the genera Erla.nsonisporit(Js,
Bacutriletes, H orstisporites an!i Verrutriletes
are also known from our assemblage.
Hughesisporites and Horstisporites are also
known from the Cretaceous of Argentina
(Gameffo, 1975).

Thus it is evident that our megaspore
assemblage is more akm to the Rhaetic­
Liassic assemblages rather than to the

Permian-Lower Tt"iassic ones. A compara­
tive distribution in Indian sediments of the
megaspore genera found in the present
assemblage is shown in '--hart 1.

Comparison with European Rhaetic-Liassic
Megasp(}Ye assemblages- The Rhaetic-Liassic
megaspores in Europe have been extensively
worked out from Poland (Marcinkiewicz,
1960, 1961, 1962, 1971), Germany (Jung,
1960), Greenland (Harris, 1935).

The common elements between the Indian
and Greenland megaspore assemblages are
Banksisporites pinguis, Bacutriletes, H ol'sti­
sporites areolatus and Nathorstisporit~s hopli­
ticus. The same species are also known
from Germany. Reinhardt and Fricke
(1969) have reported the presence of Banksi­
sporites pinguis, Verrutriletes, Biharisporites,
Horstisporites and Nathorstisporites in the
Keuper of Germany.

The Rhaeto-Liassic of Poland has the
following genera common with our assem­
blage: Banksisporites, Biharisporites, Verru­
tritdes, Bacutriletes, H orstisp(}Yites, Erlansoni­
sporites, Hughesisporites and Nath(}Ystisporites.
The Polish assemblage, however, also has
M aexisporites, M inerisporites, Thomsonia,
Aneuletes and Dictyothylakos which are not
present in our assemblage.



BANERJl et at.- UPPER TRIASSIC SPORAE DISPERSAE FROM TIKI FORl\IATIO~ i7

REFERENCES

(1961). Wyniki baclin
VV otworze wiertniczym

J(wart. geol. Warszawa,

ANTONESCU, E. & LANTZ, TAUGOURDEAU(1973).
Considerations sur des megaspores et micro­
spores du Trias inferieur et Moyen de Roumanie.
Palaeontographica, B144: 1-10.

BHARADWA], D. C. & TIWARI, R. S. (1970).
Lower Gondwana Megaspores - a monograph.
Palaeontographica, B129: 1-70.

CHALONER,W. G. (1958). Devonian megaspores
from Arctic Canada. Palaeontology, 1: 321­
332.

DETTMAKN,M. E. (1961). LOwer Mesozoic mega­
spores from Tasmania and South Australia.
Micropaleontology, 7: 71-86.

DEV, S. (1961). The fossil flora of the Jabalpur
Series - 3. Spores and pollen grains. Palaeo­
botanist, 8: 43-56.

DI]KSTRA, S. J. (1955). Some Brazilian mega­
spores, Lower Permian in age, and their
comparison with Lower Gondwana spores from
India. Meded. geol. Sticht., Sr. 9: 5-10.

DOLBY, JANCIS H. & BAUIE, B. E. (1976).
Triassic palynology of the Carnarvon Basin,
Western Australia. Rev. Palaeobot. Palynol.,
22: 105-168.

GAMERRO,J. C. (1975). Megaspores del cretacico
de Patagonia-I. Ultraarquitectura de la pareel
rnegasporal en Hughesisporites patagonicus
Archang. y Horstisporites Jeruglioi Archang.
Ameghiniana, 12 (1): 97-108.

GUNTHER, p. R. & HILLS, L. Y. (1972). l\Iega­
spores and other palynomorphs of the Brazeau
Formation (Upper Cretaceous). Kordegg Area,
Alberta. Geosci. klan, 4: 29-48.

HARRIS, T. M. (1935). The fossil flora of Scoresby
Sound, East Greenland. l11eddr Gr.pnland, 112
(1): 154-167.

HARRIS, T. M. (1961). The Yorkshire .Jurassic
flora-I. Thallophyta-Pteridophyta. Brit. Mus.
(nat. Hist.) London.

HELBY, R. (1966). Triassic plant microfossils
from a shale within the ,Vollar Sandstone,
N.S.W. j. Proc. Soc. N.s.IV., 100: 61-73.

H.pEG, O. A., BOSE, 1\'1. X. & MANUM, S. (1955).
On double walls in fossil megaspores, with
description of Duosporites congoensis n. gen. n.
sp. Nytt. Mag. Bot., 4: 101-107.

TUNG, W. (1958). Zur Biologie und :\Iorphologie
einiger disperser Megasporen, Yergleichbar mit
solchen von Lycostrobus scotti aus dem Rhat-­
Lias Frankens. Geol. Bl. Nordost-Bayern, 8 (3):
114-130.

JUNG, vV. (1960). Die dispersen Megasporen der
Frankischen, Rhat-Lias Grenzschichten.
Palaeontographica, BI07: 127-170.

KRISHNAN, M. S. (1958). General report of the
Geological Survey of India for the year 1954.
Rec. geol. SUI'V. India, 88 (1): 10-12.

LUNDBLAD, B. (1950a). On a fossil Selaginel/a
from the Rhaetic of Hyllinge, Scania. Svensk
bot. Tidskr. Uppsala, 44 (3).

LUNDBLAD, B. (1950b). Studies in the Rhaeto­
Liassic Floras of Sweden. 1(. Svenska Vetensk­
Akad. Handl. Stockholm, ser. 4, 1 (8).

LUNDBLAD, B. (1956). On the strati graph ical
value of the megaspores of Lycostrobus scottii.
Sver. geol. Unders. AJh., ser. C, No. 547: 1-11.

MAHESHWARI,H. K. & BANER]I, J. (1975). Lower
Triassic palynomorphs from the Maitur Forma-

tion, \Vest Bengal, India. Palaeontographica,B152: 149-190.

MARCIKKIEWICZ, TERESA (1960). Analiza mega­
sporowa osad6w jl1rajskich okolic Gorzowa
Slaskiego- Praszki. J( waY!. geol. Warszawa, 4
(3).

MARCINKlEWICZ, TERESA
megasporowych liasu
Gorzow 'Vielkopolski.
5 (4).

MARCINKlEWICZ,TERESA (1962). .l\1egaspory retyku
I hasu Z wIercenla l\1echowo K/Kamienia
Pomorskiego i ich wartosc stratygraficzna.
PI'. Inst. geol. TVarszawa, 30(JIl).

i\IARCl)lKIEWICZ,TERESA (1971). The stratigraphy
of the Rhaetian and Lias In Poland based on
megaspore investigations. PI'. lnst. geol.
Warszawa, 65: 1-57.

l\IARCINKlEWICZ,TERESA (1976). Distribution of
megaspore assemblages in Middle Bundsandstein
of Poland. Acta palaeont. pol., 21 (2): 191-200.

MINER, E. 1.. (1935). Palaeobotanical examina­
tions of Cretaceous and Tertiary coals. Am.
Midi. Nat., 16(4): 584-625.

PANT, D. D. & SRIVASTAVA,G. K. (1961). Struc­
tural studies Oil Lower Gondwana megaspores.
Pt. I - Specimens from Talchir Coalfield
India. Palaeontographica, BI09: 45-61. '

PANT, D. D. & SRIVASTAVA,G. K. (1962). Struc­
tural studies on Lower Gondwana megaspores.
Part n - Specimens from Brazil and l\Ihukuru
Coalfield, Tanganyika. Palaeontographica, Bl11:
97-110.

PANT, D. D. & SRIVASTAVA,G. K. (1964). Further
observations on some Triassic plant remains
from the Salt Range, Punjab. Palaeonto­
graphica, B114: 79-93.

POTONIE, R.. (1956). Synopsis der Gattungen der
Sporae d1spersae. Pt. 1. Beih. geol. J b., 23:
1-103.

POTONIE, R. (1958). Synopsis der Gattungen der
Sporae dispersae. Pt. II. Beih. geol. Jb., 31:1-114.

POTONIE, R. & KREMP, G. (1954): Die Gattungen
der palaeozoIschen Sporae dlspersae unn ihre
Stratigraphie. Geo!. Jb., 69: 11-193.

REINHARDT, P. (1963). l\legasporen aus dem
Keuper Thliringens. Freiberger Forsch. HJt,
164: 115-128.

REINHARDT, P. & FRICKE, D. (1969). Megasporen
aus clem Unteren und MIttleren Keuper Mecklen­
burgs. Mber. dt. Akad. Wiss. Bel'!., 11: 399­
411.

Roy CHOWDHURY,M. K., SASTRY, :\1. V. l\., SHAH,
S. C., SlNGH, G. & GHOSH,S. C. (1975). Triassic
floral succession in the Gonnwana of peninsular
IndIa. Gondwana Flora, 3rd intel'national
Gondwana Symposium, Canberra: 149-157.

SAH, S. C. D. & JAIN, K. P. (1968). Lower
Mesozoic megaspores from the Variegated
Stage of Salt Range (\Y. Pakistan). Palaeo­
botanist, 16(3): 288-291.

SCHOPF, J. M. (1938). Spores from the Herrin
(No.6) coal bed in Illinois. Rep. Invest. Ill.
St. geot. Surv., 50: 1-73.

SINGH, C. (1964). Microflora of the LOwer Creta­
ceous Mannville Group, East-Central Alberta.
Bull. Res. Coun. Alberta, 15: 1-238.



is THE PALAEOBOTANtST

S. K. & Roy, S. K.
Upper Gondwana of
i\1acrospores. Palaeo-

SINGH, H. P., SRIVASTAVA,
(1964). Studies on the
Cutch - 1. Mio- and
botanist, 12(3): 282-306.

SINGH, P. (1954). :\fegaspores from the Pindra
Coalseam. Part 1. (in Surange, K. R, Singh,
P. & Srivastava, P. N.). Palaeobotanist, 2:
10-13.

SRIVASTAVA,P. N. (1955). On some Lower Gond-

wana megaspores and seeds from Mangardaha
Coal, "Vest Bokaro, Bihar. Palaeobotanist, 3:
113-115.

TRINDADE, N. :\1. (1967). l\fegasporos Carboni­
feras da Bacia Tocautinsraraquaia. Atlas
Simp. Sobra Biola amazon, 1: 469-484.

ZERKDT. J. (1938). Die Eignung von Megasporen
als Leitfossilien. n. C.r. Congr. Avanc. Etudes
Stratigr. Carbonij., 3: 1711-1732.

EXPLANATION OF PLATES

(All figures. X 100, unless otherwise mentioned)

PLATE

1. Trileztes sp.- Translucent megaspore show­
ing three subtriangular dense portions. Slide no.
B.S.1.P. 5299.

2. Bollarosporites janarensis sp. nov.- Holotype
in macerated condition showing a well-defined anc\
thin mesosporium. Slide no. B.S.1.P. 5300.

3-6. Banllsisporites deltmannae sp. nov.- 3, Holo­
type in dry condition showing trilete rays which
extend almost up to the equator; 4, The same
megaspore macerated showing distinct meso­
sporium and finely granulate exosporium. Slide
no. B.S.1.P. 5301; 5, Another megaspore in dry
condition showing distinct trilete rays; 6, Same in
macerated condition. Slide no. B.S.1.P. 5302.

PLATE 2

7-10. Banllsisporites panchetensis (Maheshwari &
Banerji) comb. nov.- 7, Specimen in dry con cli­
tion showing trilete rays which reach up to the
contact ridges; 8, The same megaspore macerated,
showing a distinct mesosporium. Slide no. B.S.l.P.
5303; 9, Another specimen in dry condition show­
ing thick and raised trilete rays; 10, Same in mace­
rated condition. Slide no. B.S.1.P. 5304. (An
unfigured specimen on Slide No. B.S.1.P. 5307).

11-14. Banllsisporites pinguis (Harris) Dettmann
- 11, Megaspore in dry condition; 12, Macerated
megaspore showing the mesosporium. Slide no.
B.S.1.P. 5305; 13, Another specimen of the same
species. Slide no. B.S.1.P. 5306; 14, A speci­
men of the same species showing a distinct
mesosporium and trilete rays (Specimen dissolved
during further maceration).

15-18. Banllsisporites sinuosus Dettmann - 15,
A macerated megaspore showing sinuous trilete
rays and the mesosporium. Slide no. B.S.1.P.
5308; 16, A megaspore in dry condition; 17, The
same specimen macerated to show the granulate
exosporium and the mesosporium; 18, Specimen
further macerated. Slide no. B.S.I.P. 5309.

PLATE 3

19-20. Banllsisporites sp. d. B. gondwanensis
Maheshwari & Banerj i - 19, A megaspore in dry
condition showing granulate exine; 20, Same
specimen in macerated condition showing a well­
defined subcircular mesosporium. Slide no.
B.S.l.P. 5310.

21. Banllsisporites sp.-- The specimen in mace­
rated condition showing narrow trilete laesurae
which extend almost up to the spore equator.
Slide no. B.S.1.P. 5312.

22-23. Banllsisporites tenuis (Dijkstra) Dettmann
- 22, l\fegaspore in dry condition; 23, Specimen
macerated to show the contact area with apical
folds. Slide no. B.S.1.P. 5311.

24-25. Biharisporites sparsus sp. nov.- 24, Holo­
type in dry condition showing highly developed
trilete laesurae; 25, The type specimen macerated to
show exosporium with sparsely developed coni.
Slide no. B.S.1.P. 5313. (Another specimen,
unfigured, on Slide no. B.S.1.P. 5318).

PLATE 4

26-27. Biharisporites sp.- 26, Megaspore in dry
condition showmg exine ornamented with spines
and setae; 27, Same in macerated condition. Slide
no. B.S.1.P. 5314.

28-29. ?Biharisporites sp.- 28, :\fegaspore in
dry condition showing conate-spinate eXllle;
29, specimen in macerated condition. Slide no.
B.S.1.P. 5315.

30. Spermatites sp. cf. S. indicus Srivastava­
Oval-elliptical seed-coat showing square-rectangular
cells. Slide no. B.S.1.P. 5317. X 25.

31-32. Verrutriletes minuticorpus sp. nov.- 31,
Holotype in dry condition showing verrucate exine;
32, Granulate mesosporiu m isolated from the
exosporium of the holotype by maceration. Slide
no. B.S.I.P. 5316.

PLATE 5

33. Verrutriletes minuticorpus sp. nov.- Mega­
spore in Pl. 4, fig. 31, in translucent condition
showing verrucate exosporium and a distinct and
dense .mesosporium. Slide no. 5316 (Mesosporium
later Isolated and mounted on same slide).

34-35. Verrutriletes obscurus (Maheshwari &
Banerji) comb. nov.- 34, Megaspore in dry con­
dition showing exine ornamented with closely
placed verrucae except in the contact areas;
35, Macerated megaspore showing well-developed
verrucae. (Lost during maceration in an attempt
to isolate the mesosporium).

36. 5permatites sp. d. 5. orbicularis finer­
Seed-coat with rectangular-polygonal cells. Slide
no. B.S.l.P. 5319. X 25.

37. Bacutriletes sp.- Megaspore in dry condition
showing baculate exine.
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PLATE 6

38. Baeutritetes sp.- Specimen in pI. 5. fig. 37
macerated to show well-developed baculate orna­
mentation of the exosporium. Slide no. B.S.I.P.
5320.

39-40. H orstisporites areolatus (Harris) Potonie
- 39. Megaspore in dry condition; 40, same speci­
men in translucent condition showing reticulate
exosporium and faintly visible mesosporium.
Slide No. B.S.I.P. 53"21.

41. ?Erlansonisporites sp.- Translucent mega­
spore showing reticulate exosporium. Slide no.
B.S.I.P. 5322.

42-47. Erlansonisporites triassieus sp. nov.- 42.
Megaspore in dry condition; 43. Same specimen in
macerated condition showing equatorial flange.
Slide no. B.S.I.P. 5323; 44, Another specimen in
dry condition; 45. The same spore macerated
showing well-developed equatorial flange. Slide
no. B.S.I.P. 5324; 46. Holotype in dry condition;
47, Same in macerated condition showing proximal
imperfect reticulum and distallaevigate exosporium.
Slide no. B.S.I.P. 5325.

PLATE 7

48-49. Httghesisporites variabilis Dettmann - 48.
Megaspore in dry condition showing well-developed
trilete rays reaching almost up to equator; 49. The
same megaspore macerated showing granulate
exosporium and well-developed yerrucae in the
inter-radial areas just over the small mesosporium.
Slide no. B.S.I.P. 5326.

50. Banksisporites panehetensis (Maheshwari &
Banerji) comb. no,·. Megaspore in dry condition.
Slide no. B.S.I.P. 5327.

51-54. Nathorstisporites hoptitieus Jung- 51,
"Megaspore in dry condition showing branched or
unbranched capilli-like exoexinous projections
associated with trilete lips; 52, Same in macerated
condition. Slide no. B.S.I.P. 5328; 53, Another
specimen in dry condition; 54. Same in macerated
condition; Slide no. B.S.I.P. 5329.

55-56. Nathorstisporites sp.- 55. Specimen in
dry condition. 56. Macerated spore showing high
appendages in inter-ray areas. Slide no. B.S.I.P.
5330.
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