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ABSTRACT

Tossil spores and pollen grains from the coals of
I'alkenberg colliery have been studied in detail.
This study has been utilised to corroborate the
correlation of the coal seams in the two sections of
the colliery which lies in the Lothringen area of
Lothringen-Saar-Pfalz basin.  The spores recovered
from thesc coals have been assigned here to 52
spore genera and 157 spore species out of which,
49 species, which have been newly proposed, are
described in detail. Tn addition to this, 1 genus
and 3 species have been emended and the emended
diagnoses given.

The distribution of the dispersed spores in the
different seams has been given and it has been
concluded that miofloristically coal seams 1-4 of
Southfield agree with coal seams 1-4 of Northiield,
thus substantiating the correlation in vogue mio-
floristically. The spore assemblage of the succes-
sion but for coal seam 1, corresponds to division II
of Bhardwaj 1955, corrclated as Westphalian 1D in
age. Seam 1 probably represents the initiation of
Stephanian. The absence ol Lycospora in this
seam along with certain components is fairly sugges-
tive.

In the final part of the discussion the flora of the
IFalkkenberg coals has been compared with the spore
flora of the Saar basin,

INTRODUCTION

N recent years biopetrological studies
relating to spores and pollen grains have
assumed greater and greater importance

due to their application in coal and oil strati-
graphy. Investigations in this line have
enabled, to a considerable extent, the dating
of seemingly unfossiliferous rocks, correlation
of coal seams in much faulted or otherwise
disturbed coal fields and in oil prospecting.

Coal, which is nothing else but fossilized
plant matter yields a rich assemblage of
microfossils, 1.e., spores, pollen grains, cuti-
cles, seeds, wood fragments and other un-
recognisable plant material, and among thesc
the first two are of great importance mn coal
sporology.

Spores and pollen grains are reproductive
units of plants produced and shed in large

numbers. These are dispersed by wvarious
agencies and they carry forward the lifecycle
of the plants they represent.  In sedimentary
strata a rich assemblage of spores and pollen
grains, representing their parent plants, is
frequently found. So that Ly a thorough
study of the spores and pollen grains re-
covered from any strata an approximatc
assessment of the parent vegetation and its
distribution can be made out.

Studies on the present day vegetation
shows that each plant association is charac-
terised by certain members which come to
flourish and evolve there as a result of com-
plex biotic influences. In the past also,
as is presumable, the same principle affected
each association. Since each coal bed re-
presents the fossilized remains of such a
plant association, it is reasonable to expect
in the spore flora of cach coal bed certain
individualistic spores or pollengrains re-
presenting the most characteristic plant
species, as we know that cach plant has a
typical morphographical type of spore or
pollen grain. Thus a comparative study of
the Sporae dispersae, representing various
plant associations, helps to solve many pro-
blems concerning corrclation, stratigraphy
and age of the coal beds.

The success of sporological investigations
has largely been due to the ease with which
a large number of spores and pollen grains
can be studied out of a small quantity of
coal. Megafossils in the shales associated
with coal beds, sometimes are not found in
abundance or are [ragmentary and mostly
represent only a small part of the surround-
ing wvegetation, whereas Sporae dispersae
in coal, represent - their total production
and thus large numbers, which can even
allow for a statistical study of the parent
plant association.

Lothringen-Saar-Pfalz basin forms a part
of a large sinking zone which extends S.W. to

*Part of the thesis by Dr. B. S. Venkatachala, approved for the award of Ph.D. by Lucknow

University, India, in 1959.
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VENKATACHALA & BHARADWAJ] — SPOROLOGICAL STUDY OF COALS

N.E. from Lorrain in Central Lastern France
to Pfalz in West Germany (Texr-ric. 1).
In this basin a detailed study of the micro-
flora was initiated by Bhardwaj in the year
1954 on the coals of the Saar. In his two
papers (1955, 1957a) the studies on the Sporac
dispersae of the Saar basin have been given.

The Sporae dispersae from the coals of
Pialz were studied by us (Braarbwaj &
VENKATACHALA, 1957), enabling us to sug-
gest the probable boundary between the
Carboniferous and the Permian systems in
that region.

The present investigation deals with the
sporological studies in the coals from Falken-
berg colliery which lies in the South-\Vestern
part of Lothringen-Saar-Pfalz coal basin.

The Upper Carbonilerous sediments con-
taining the coal seams of Falkenberg colliery
lie ':l]arpl§ dipping {rom N.E. to S\, (TExT-
¥IG. 2). These strata are overlain by Upper
Rotliegend, Middle and Upper Buntsand-
stein, and Muschelkalk sediments, the last
being at the top. The overburden is nearly
400-450 meters thick.  The coal bearing sedi-
ments are traversed by a fault in the SV,
region of the colliery dividing the strata into
a northern (Nordfeld) and a southern
(Stdfeld) field. A -large number of coal
seams occur in Falkenberg colliery which
hitherto had not been investigated for their
mioffora. As a result of the present inves-
tigations an attempt to correlate the scams
in the two sectors of the coalfield, and to
place them in the sporological stratigraphical
scale has been made.

MATERIAL AND METHODS

The material for the present investigation
was collected and sent to one of wus
(BHARADWA]) by Dr. h. ¢ P. Guthdrl,
Bergschule, Saarbriicken.  The samples were
packed in dust proof paper bags and were
neatly labelled to avoid chances of conta-
mination or mixing up of samples. Trom
cach seam only 3 samples were taken, one
each [rom roof, middle and floor parts of the
seam, excepting in seam 1 Northficld and
seam 1 Southfield where only two samples
each were collected.

Location of samples — In the section of the
coalfield, illustrated in Text-fig. 2, the
locations of seams and other stratigraphical
data have been given. The other details
and maceration numbers of each sample have
been presented in Table 1.
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Maceration — The procedure of macera-
tion followed by us is as follows:

Usually about 20 grams of coal was taken
and broken into small pieces of 2-5 mm.
size. The coal pieces were covered bv
commercial nitric acid and kept for a
number of days till the oxidation was
complete. Usually these coals needed 6-25
days for complete oxidation.  Samples 213-
218 took nearly 25 days and samples 219-224
and 207-212 about 14 days and the rest of the
samples required the acid treatment for only
6 days. Later the macerate was thoroughly
washed with water on a milllergauze sieve
(0-06). Subsequently a wmajor part of the
residue left over on the sieve was treated
with 10 per cent KOH for about 10-20
minutes, for megaspores, cuticles and other
big pieces of organic remains. The minor
part of the macerate was brought to boiling
with 10 per cent KOH on a water bath for

miospores.  Both the maccerates after this
final treatinent were thoroughly washed,

the former was allowed to dry m a warm
chamber and the latter stored in well corked
specimen tubes [or microscopical observations.

Observation of Macerales — The material
for megaspores and cuticles was spread over
a glass and was observed under a low power
binocular microscope. The megaspores and
cuticles were picked out and were stored in
cavity slides; certain megaspores were also
mounted in glycerine jelly.

The finer macerate containing numerous
microspores and other smaller organic frag-
ments, was concentrated in watch glasses
to remove shreds of woods and other heavier
organic pieces and also to separate the spore
containing material from heavier mineral
matter, resin and other such residue. The
concentrated sporiferous material was centri-
fuged to remove water and then transferred
to a vial with glycerine jelly (prepared accord-
ing to Erdtman's 1947 formula). The slides
were prepared by the customary method,
Before sealing with gold size the edges of the
coverslips were touched with formaldehyde
to harden the jelly. Some pre parations
were also made, vsing Canada balsam as
the mounting medium according to the
method described by DBhardwaj (1957a).
The glycerine jelly mounts were preferred to
those of Canada balsam because of a much
uniform spreading obtained in the former.

Taxonomic study of the spores was done
in the manner described by Idhardwaj
(1957a). About 16 slides werc studied for
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TABLE 1
SampLe No. SEAM COALFIELD lLocaTroN MAcCERATION
— = SECTOR Nos. (coal) AT
At B.5.L.P. Lucknow

BS.LP.  Guthérl (India)
Musenm

21562 201 1 North Roof part 24, 24a

21563 202 1 - Floor part 25

21564 203 1 South IFloor part 26, 26a, 26b*

215635 204 1 s Roof part 27, 27a*

21566 205 2 - Roof part 28, 28a*

21567 206 2 i Middle part 29, 29a*

21568 207 2 e Floor part 30

21569 208 2 North 1toof part 31

21570 209 2 W Middle part 32

21571 210 2 . I'loor part 33

21572 211 3 . Itnof part 34

21573 212 3 @ Middle part 35

21574 213 3 o Floor part 36

21575 214 3 Sooth Hoof part 37, 37a, 375

21576 215 3 & Floor part 38, 38a, 38b

21577 216 3 i Middle part 39, 39a

21578 217 4 North Roof part 40, 40a

21579 218 4 i Middle part 41

21580 219 4 W Floor part 42, 42a, 421

21581 220 4 South Roof part 43

21582 221 + o Middle part 4

21583 222 -+ . Floor part 45, 45a*

21584 223 5 North Roof part 46, 462

21585 224 5 i Middle part 47

21586 225 S o Floor part 48, 48a, 48D

21587 226 6 p Roof part 49, 49a, 49b

21588 227 6 % Middle part 50, 50a

21589 228 6 B Iloor part 51

21590 229 7 i Roof part 52, 52a*

21591 230 7 i Middle part 53, 53a

21592 231 7 3 T'loor part H1

21593 232 8 " Roof part 62

21594 233 8 i Middle part 63, 63a
21595 234 8 . Floor part 64

21596 235 9 s Roof part 65

21597 237 9 i Floor part 606

*Maceration for megaspores only.

The rest of the macerations both for Miospores as well as Megaspores.

each sample, however in special cases as
many as 35-40 slides were scanned.

To study in detail the structure and nature
of the inner bodies of the megaspores, selected
and identified specimens were treated with
nitric acid to which a small piece of potassium
chlorate was added for about 2 to 5§ days,
which softened the outer exine partly ex-
posing the inner body. These overmace-
rated spores were further floated in a dilute
solution of ammonia (2-5 per cent) for about
72 hours, which dissolved the remaining
exine and brought out the inner bodies.
In cases where the inner bodies did not
separate out even after this treatment, the

same were taken out by careful dissection
under a low power binocular microscope with
microneedles.

To ascertain the frequency of spores in the
population, 200 spores were counted for each
sample, the slides being picked up at random.
Thus for each seam mostly about 600 spores
were counted and the spore percentages
obtained.

SYSTEMATIC DESCRIPTION

The sporotaxa described in this paper are
based on morphographical study. The des-
criptive terminology is that used by Potonié
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& Kremp (1955, p. 9) and the suprageneric
arrangement followed here 13 after Potonié
(1956, 1958).

In all, a total of 52 genera and 157 species
have been referred to in this work. Out of
these, 49 species are new. The genus
Cadiospora and three spore species have been
emended,

Anteturma — Sporites H. Pot. 1893
Turma

1954
Subturma — Azonotriletes Luber 1935
Infraturma — Laevigari (B. & K.) Pot, & Kr.
1954

Leiotriletes (Naum.) Pot, & Kr. 1954

Letolriletes grandis (Kos,) Bhard. 1957a
Pl 1, Fig. 1
Remarks — The spore illustrated here
appears to be an overmacerated specimen.
The size range of this species according to
Kosanke (1950) is 60-80 p but the specimen
illustrated here is over 90 .
Leiotriletes adnatoides Pot. & Kr. 1955

Pl 1, Fig. 4

Leiotrileles subadnaloides, Bhard., 1957a
PL 1, Fig. 5
Remarks — The inter-tay arca appears
to be as dark as in Lezotrileles adnatoides and
in all the figures illustrated by Bhardwaj

(1957a) as well as in the spore figured by us
in PL 1, Fig 5.

Leiotriletes sphaevolriangulus
(Loose) Pot. & Kr. 1955

Pl 1, Fig. 3
Remarks — L. adnaloides 1s smaller in size.

Leiotriletes convexus (Kos.) Pot. & Kr. 1955
Pl 1, Fig. 2
Punctatisporites (Ibr.) Pot. & Kr. 1955

Punctatisporites obesis
(Loose) Pot. & Kr. 1955

Pl 1, Tigs. 10-13

Remarks — In Pl 1, Fig. 10 a juvenile
spore is illustrated. 1In Pl. 1, T'ig. 12 a spore
which possesses well marked irregular bands
on the spore exine is illustrated. At first
the spores of the latter kind were mistaken

— Triletes (Reinsch) Pot. & Kr.

THE PALAEOBOTANIST

for Knoxisporites, but later, on further
observation, it was found that they possess
just the tetragonal compression marks,
the like of which have been found in spores
of Corynepteris silestaca by R. & W. Remy
(1955) and by Bhardwaj and Singh (1956)
in Asterotheca mariani and thus, are not such
bands as are seen in Knoxisporiles.

Punctatisporites potonier sp. nov,
Pl 1, Fig. 6

Holotype — Pl. 1, Fig. 6.

Diagnosis — Circular, 70-80 -p. Y-ravs
2/3 radius. Exine with fine punctations,
upto 2 p thick.

Description — Circular, holotype 80 .
Y-ravs 2/3 radius, two ol the arms are hent
in this spore, apparently due to eccentric
flattening. Extrema lineamenta  smooth
with fine punctations, exine -+ 2 p. thick in
optical section.

Comparison — P. obesus is generally bigger
than 80 u. The other species listed by
Potoni¢ & Kremp (1955) do not compare.

. Punctatisporites gravus sp. nov.
Pl 1, Figs. 7, 8

Holotype — P1. 1, Fig. 7.

Diagnosis — Circular, 100-110 w. Y-arms
equal, 30 x in length. Extrema lineamenta
smooth, exine with broad punctations almost
giving a pseudoreticulate appearence, upto
2 u. thick in optical section.

Description — Dark  brown  miospores,
holotype 110 w. Y-rays straight, labra thin
and low. Exine with broad punctations
almost appearing like a pseudoreticulum,
extrema lineamenta smooth, spore wall - 2 p.
thick in optical section.

Comparison — The spore does not compare
with the other species of Punciatisporites
and distinguishes itself by its broad punc-
tations.

Punctatisporites laevegatus (Ibr.) comb. nov.,
Pl 1, Fig. 9

Syn.— Lacvigatisporites Ibra-
him 1933.
Calamospora laevigata (Ibr.) S.\W. & B. 1944,
Holotype — Ibrahim 1933, PL. 6, Fig. 46.
Diagnosis  (emended) — Circular,  150-
200 p, in size, Y-rays 1/3 radius, no contact
area seen. Exine laevigate, 4-7 p thick in
optical section,

laevigatus
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Description — Dark yellowish brown, cir-
cular miospores with a very small Y-mark
which is prominent and up to 1/3 radius long
or sometimes less. Exine and extrema
lineamenta laevigate, contact arca not dil-
ferentiated. Exine very thick, rarely folded
sometimes one or two prominent folds are
present.,

Comparison — This is by far the largest
species of Punctatisporites recorded.

Remarks — Calamospora differentiates
from Punctatisporites only in possessing a
thinner sporecoat. This species was first
described as Laevigatisporites laevigatus by
Ibrahim (loc. c2t.) and later translerred to
Calamospora by Schopf, Wilson & Bentall
(loe. eit.). In view of its characteristic thick
nature of the spore coat, it is better to refer
such spores to Punclatisporites than to Cala-
mospora.

Calarmospora S.W. & . 1944

Calamospora falkenbergensis sp. nov.
Pl 2, Fig. 14

~

Holotype — Pl. 2, Tig. 14.

Diagnosis — Circular, 120-130 w. Y-rays
40 u, 2/3 radivs long, straight. Extrema

lineamenta and exine smooth, uniformly
1:5-2 1. thick in optical section.

Description — Holotvpe 120 p.
brown miospores, originally rvound, but
acquiring many derived shapes. Y-rays
about 40 y., reaching up to 2/3 radius of the
spores, straight, ends not tapering. Extrema
lineamenta and exine laevigate, exine uni-
formly thick, without any differential
thickening in the contact arca.

Comparison — C. perrugosa has thinner
exine and shorter rays only reaching up to
1/3 radius and the other species described
by Potoni¢ & Kremp (1955) and other authors
are distinctly smaller in size.

Yellowish

Calamospora pallida (Loose) S.W. & B.
1944

Pl 2, Fig. 18
Calamospora straminea Wills. & Kos. 1944
Pl 2, Fig. 17
Calamospora densa sp. nov.
Pl. 2, Figs. 19, 20
Holotype — P1. 2, Fig. 19.
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Diagnosis — Circalar, 90-110 @, Y-ravs
up to 1/2 radius, labra thick, tecta ends
blunt. Exine laevigate, inter-ray area very
dark.

Description — Holotype 100 p. Circular,
dark amber coloured spores with many
concentric folds, 90-110 p. Y-arms 1/2
racdius, up to 25 p long, labra 4-6 p thick,
tecta do not taper, arm ends blunt. Extrema
lincamenta and exine laevigate, thick, dark
area in and around the area contagionis
present.  Dark area fairly wide, up to 50 u,
covering the Y-mark and mostly rendering
it inconspicuous. Dark area som-times
appears to have shilted to a side ol the spore,
thus allowing for a presumption that it mav
be a globular inner body,

Comparison — C. microrugosa has shorter
Y-rays and does not possess such a promi-
nent dark inter-ray area, C. wmutabilis has
thicker spore coat and has a contact arca
differentiated by a thin line. The other
species do not compare. The presence of a
darlk, thick arca around the Y-mark distin-
guishes this spore from the other species.

Remarks — There appears to be an inner
body which causes the darkness in the inter-
ray area and around the trilete mark. In
situ spores recovered from Hutlonia spicata
Wiss., bv Hartung (1933, Pr. 9, Fras. 9-12)
illustrate a similar dark, thick, globular
bodv, almost covering the area of the trilete
mark and making it obscure. Hartung also
has recovered the inner bodies of these
spores separately (loc. cit. PL. 9, FI1ss. 15, 16

and 17).
Calemospora sp. A.
Bl 2, Fig. 21
Description - Size 100 p, light yellow

spores, originally circular, but oval due to
secondary folds. Y-mark clearly wisible
though very faint with tapering and finely
drawn out ends. Extrema lineamenta and
exine laevigate, contact arca is not demar-
cated.

Comparison — C. mutabilis has longer rays,
the ends of which arc connected by thin low
ridges enclosing a subspherical area around
the Y-mark but in C. sp. A., no such ridge
is visible. C. pallida and C. pedata are
smaller in =xize and have more prominent
Y-rays. C. mucrorugosa is bigger in size and
possesses shorter Y-rays and darkened inter-
ray area.
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Calamospora sp. B.
Pl 2, Fig. 22

Description — Spore circular, dark brown,
100 p, eccentrically flattened. Y-rays 22 p
long, less than 1/2 the radius. Extrema
lineamenta and exine uniformly laevigate.

Calamospora sp. C.

Pl 2, Fig. 23

Description — Size 80-100 p, circular to
oval, light yellow spores, exine thin easily
folded, the spore assuming various shapes.
Y-mark conspicuous, arms equal, up to 3/4
radius, sometimes more, apex low, labra well
developed. Extrema lineamenta and exine
laevigate.

Comparison — C. pallida and C. straminca
which compare well in other features are
smaller in size. C. pedata Kos., is smaller
in size and has thinner Y-arms. The other
species either are bigger in size or possess a
well differentiated area contagionis.

Calamospora perrugosa (Loose)
SW. & B. 1944

Pl 2, Figs. 15, 16

Description of our specimens — Circular,
120-130 p, with many folds. Y-rays +20 u,
1/3 radius, or sometimes less, ray ends do
not taper. Extrema lineamenta and exine
laevigate, the area confagionis darker than
the rest of the exine. Spore wall relatively
thin for the size of the spore.

Remarks — These spores are bigger than
C. microrugosa.

Calamospora breviradiala Kos. 1950
PL 2, Fig. 24; P1. 3, Fig. 25

Remarks — The specimens observed by
us are up to 100 v in size, whercas the holo-
type is only 65 g and the size range is 52-
71 p according to Kosanke. However in
view of the similarity in the nature of the
rays, the specimens illustrated here have
been included in this species.

Calamospora cf. breviradiata Kos. 1950
Pl 3, Tig. 26 _

Description — Circular, dark yellowish
brown miospores, 70-90 w. Y-rays 1/2

THE PALAEOBOTANIST

radius, labra thick and raised, apex and
vertex high. Exine laevigate,

Comparison — C. breviradiata does not
possess such thick labra.

Calamospora wmicrorugosa (Ibr.)
S.W. & B. 1944

Pl. 3, Fig. 30

Calamospora hartungiana Schopf
in SW. & B. 1944

Pl. 3, Fig. 29

Calamospora mulabilis (Loose)
SW. & B. 1944

Pl 3 Fig 27

Calamospora cf. mutabilis (Loose)
SW. & B. 1944

PL 3, Fig. 28

Description — Circular, 90 p, with con-
centric folds. Y-rays reaching up to 1/2
radius, ray-ends connected by a thin line to
enclose a spherical area around the tetrad
mark. This area is slightly darkened.
Extrema lineamenta laevigate, exine infra-
granulose.

Comparison — C. microrugosa has a thick-
ened, dark area contagionis, C. perrugosa and
C. hartungiana are distinctly bigger in size.
The other species described by Potonié &
Kremp (1955) and other authors are dis-
tinctly different. The prominent inlragra-
nulose nature of the exine distinguishes this
spore from C. mudabilis, though in both of
them the line like ridge connecting the ray-
ends and enclosing a sub-spherical area
around the Y-mark is present.

Cadiospora (Kos. 1950) emend.

Genotype — Cadiospora magna Kos. 1950,

Diagnosis (emended) — Radial, sub-sphe-
rical to roundly triangular miospores.
‘rilete-rays distinct, up to 3/4 radius in
length, ray-ends apparently bifurcating, area
contagionis differentiated by its thinner
exine, labra well developed. Exine surface
laevigate, punctate to infrapunctate, exine
normally 5-10 u thick, usually thicker
beyond the ray-ends and developing one or
more, large mounds (TEXT-FIG. 3a and 3b).

Description — Sub-spherical to roundly tri-
angular dark brown miospores with a thick
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TexT-FI1G. 3
Vertical section through the poles.

Cadiospora a. Polar

spore coat. Trilete mark very prominent,
rays going up to 3/4 radius, apex and vertex
low, labra fairly thick and prominent,
beyond the ray-ends the exine is thickened
into a mound due to which the ray-ends
appear as if bifurcating. In one species a
number of mounds are grouped in the angular
region and in still another, the mounds
extend all over the distal face, Exine up to
10w thick in optical section, infrapunctate.
Generally area contagionis is well differen-
tiated as its exine is thinner.

Remarks — The genus Cadiospora has been
placed by Potoni¢ & Kremp (1954) under
Zonotrileles, infraturma  Cingulati, inter-
preting the spores as having a cingulum.
In view of the fact that the spores referable
to Cadiospora lack a cingulum and only have
a thick spore coat which appears like a
cingulum in an optical section, this genus
has now been placed under Azonotriletes,
infraturma — Laevigati (observations con-
firmed by Prof. Dr. R. PortoxiE). Beyond
the termination of the rays the exine is thick

view, L.

as a low mound and gives the impression
as if the ray-ends are bifurcated. In the
genero-holotyvpe as apparent in the figure
(Kos. 1950, Pr. 16, 1. 1) the spore is
slightly obliquely flattened and thus due to
the stress on one side, one of the rays appears
to reach almost the inner margin of the thick
spore coat, and due to the presence of a
mound it appears to bifurcate and connect
the inner marginal outline of the spore exine
which has been interpreted as an arcuate
ridge by IKosanke (1950); however in the
other two rays of the Y-mark it can be well
seen that the arms rcach only 3/4 radius,
and do not form any such structure. In all
the undoubted specimens of Cadiospora ob-
served by us as well asin the Genero-holotvpe,
it appears that no arcuate ridges are present.

Cadiospora aggera sp. nov.

PL. 3, Fig. 35; PlL. 4, I'igs: 36, 37

Hololype — P1. 3, Fig. 35.

Diagnosis — Circular to roundly triangular
spores, 90-120 .. Y-ravs equal, 2/3 radius,
labra thick and low, exine infrapunctate
and covered with irregularly shaped and dis-
tributed, blunt mounds, on lateral and
distal faces, exine up to 10 p thick, exine
thinner in the area contagionsis.

Description — Holotype 110 u, dark
brown, circular to roundly triangular spores,
generally they are very dark and in many
cases details are not clearly scen, 90-120 u.
Y-rays equal, 2/3 radius long, -4-30 u, apex
and vertex low, labra thick, about 4 v on
either side of the suture, tecta-ends tapering.
Extrema lineamenta uneven, wavy, due to
the presence of broad but low, rounded
mounds, irregularly distributed over the
distal surface. The size of mounds not
uniform as also the extent of their develop-
ment (Pr. 4, Fic. 36 depicts a spore in
meridional plane showing the irregular
mounds on the distal face). Exine finely
infrapunctate. Laterally as well as distally
the spore wall up to 10 p thick but in the
area contagionts appearing thinner. No ar-
cuate ridges discernible.

Remarks — The spore wall appears to be
constituted by bacula as observed in many
of the .over-macerated spores and for that
reason the exine appears infrapunctate.

Comparison — C. magna Kos., lacks the
ornamentation, and is from the Mcleansboro
horizon (Stephanian) of U.S.A.
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Cadwospora absoluta sp. nov.
PL 4 Tigs. 3840

Holotype — P1. 4, Fig. 38.

Diagnosis — Roundly  triangular — circu-
lar spores, 110-130 w. Y-mark 2/3 radius,
labra thick, apex low. Exine up to 10 u
thick, infrapunctate and covered with blunt
mounds, which are more crowded in the
angular regions.

Description — Dense vellowish brown mio-
spores. Holotype 115 p. The arms ol the
trilete are equal, - 40 p. long, apex and vertex
low, labra thick, ray-ends tapering. The
three ray-ends are covered over by a group
of unevenly developed mounds, which are
more developed in one of the angles than at
the other two. The area contagionis is infra-
punctate without mounds and is thinner

than the rest of the spore exine. Exine is
8-10 p thick in optical section.
Comparison — Cadiospora magna lacks

ornamentation. C. aggera differs from C.
absoluta in possessing uniformly distributed
mounds.

Remarks — In Pl. 4, TFig. 40, an over-
macerated specimen is illustrated.

Cadiospora laminata sp. nov.
Pl. 3, Figs. 31, 32

Holotype — Pl. 3, Fig. 31.

Diagnosis — Circular  to  roundly  tri-
angular, 90-110 p. Y-rays 1/2-2/3 radius
long, labra thin and low. Exine 8-10 p

thick, dark, infrapunctate, sometimes appears
Jaminated.

Description — Holotype 110 u, circular
to roundly triangular, brownish black spores.
Y-rays up to 30 p long, apex and vertex
low. Three mounds, one each beyond a
ray-end, give the appearance as if the rays
are bifurcating. Ixine 8-10 p thick in
equatorial optical section but only 4 p thick
near the vertex, dark, sometimes shows
lamination (as in Pr. 3, F1c. 31), infrapunc-
tate. The contact area is not as dark as the
rest of the spore coat.

Comparison  C. aggera has dark irregular
mounds and C. magna is distinctly bigger.

Cadrospora tumula sp. nov.
Pl 3, Figs. 33,34

Holotype — P1. 3, Fig. 33.
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Diagnosis — Spores  toundly triangular,
dark and very thick, 110-130 u. Y-mark
prominent, rays ---1/2 radius long, apex low,
labra thickened. Three mounds present
bevond the rav-ends, area contagionis well
demarcated. Exine up to 10 p thick, punc-
tate.

Description — Holotype 110 ., spores
roundly triangular, sometimes subtriangular
or oval, verv dense and dark. Y-mark
distinct, ravs 28-32 u long nearlv equal in
length in each spccimen, apex and vertex
low, labra thick, up to 6 g on either side of
the suture. The rays end at mound like
thickenings of the exine, significantly in-
wards of the equator. The area contagionis is
differentiated by its thinner exine as com-
pared to the exine laterally as well as distally.
Exine thick, up to 10 p, punctate, puncta
irregularly distributed.

Comparison — C. aggera has large mounds
on the exine, C. absoluta has a number of
mounds only in the angular regions and
C. laminata is smaller, has thinner exine and
lacks the well delimited area contagionis.

Cf. Cadiospora
Cf. Cadiospora sp.

Pl. 4, Fig. 41
Description — Roundly  triangular dark
brown miospores, -85 p. Y-rays 30 p

long, equal, apex and vertex raised, the
ray-ends swollen into a globular head. Exine
thick, infrapunctate.

Comparison — The three globular ray-
ends apparentlv correspond with the mounds
met with in C. aggera, C. twmula and C,
laminata. The thick spore coat and the
presence of globular rav-ends allows this to
be placed near Cadiospora. Spores illus-
trated by Vimal (1952) as Triletes sporomorph
5 (Pr. 7, Fics. 7, 8) and sporomorph 7 (PrL. 7,
Fics. 9-11) from the Tertiary Ligmites ol
Pakistan appear to show some resemblance.

Granulatisporites (Ibr,) Pot. & Kr. 1955

Granulatisporites parvus (Ibr.)
Pot. & Kr. 1955

Pl. 4, Fig. 42

Granulatisporites miniutus
Pot. & Kr. 1955

Fl. 4, Fig, 43
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Cyclogranisporites Pot. & Kr. 1954

Cyclogranisporites grandiculus sp. nov.
Pl 4, Figs. 44-46; P1. 5, Fig. 47

Holotype — Pl. 4, Fig. 44.

Diagnosis — Circular, 90-110 u. Y-rays
unequal, longest arm 450 1 and shorter ones
-+ 40 o, labra thin, ray-ends tapering. IEx-

trema lineamenta and surface covered
with grana, grana 1 p, confluence of the grana
present.

Description — Holotype 110 u., spore cir-
cular, generally with peripheral folds. Y-
mark distinct, reaching 2/3 radius, two of the
arms equally short, and one long, apex and
vertex low, labra thin, ray-ends thinning out,
Extrema lineamenta and the surface coarsely
covered with wide grana. Confluence of
the grana simulating a broken reticulum.
In Pl 5, Fig. 47 is illustrated a specimen
bearing a prominent dark inner body,

Comparison — C. aureus is smaller in size,
and so are the other species described by
Potonié & Kremp (1955) and Bhardwaj
(1957a).

Remarks — Among the species of Cyelo-
granisporites the size of C. grandiculus is the
biggest. The spore figured as Calamospora
hartungiana by Alpern 1958a possibly belongs
to Cyclogranisporites grandiculus.

Cyclogranisporites aurens (Loose)
Pot. & Kr. 1955

Pl. 5, Fig. 53

Cyclogranisporiles fuscus sp. nov.
Pl. 5, Figs. 50-52

Alpern 1959, Pl 2, Fig. 46.

Holotvpe — P1. 5, Fig. 50.

Diagnosis — Circular, 80-110 w. Y-rays
2/3 radius long, labra thick and granulose,
arms ending bluntly. Extrema lineamenta
coarse, exine uniformly beset with grana.

Description — Circular, yellowish brown
miospores with few folds. Y-rays straight,
darkish, appearing as if apex and vertex
elevated, labra thick and granulose, ray-ends
low and do not taper but are blunt.
Extrema lineamenta coarse, exine beset with
uniform grana.

Comparison — C. aurens has similar grana
but ‘lacks well developed thick labra. C.
microgranus is smaller in size and distin-
guishes in possessing denser grana and thinner
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lips, The other species described by
Bhardwaj (1957a) do not compare.

Cyclogranisporites parvigranus sp. nov.
Pl. 5, Figs, 54, 55

Holotype — Pl. 5, Fig. 54.

Diagnosis — Circular, 106-120 w. Y-rays
unequal, +1/2-2/3 radius long. Extrema
lineamenta and exine beset with fine, closely
set and very low grana.

Description —Circalar, due to  folds
appearing as oval, holotvpe 120 u. Y-
rays unequal, two shorter than the third,
two of the arms bent in the holotvpe due to
the eccentric flattening of the spore.
Extrema lineamenta beset with fine grana
seen clearly only with oil immersion lens.
In lower magnifications the grana look like
puncta.

Comparison — Such low set fine grana are
not met with in the earlier described species
of Cvelogranisporites, hence the other species
described by Potonié & Kremp (loc. cit.),
Bhardwaj (loc. ¢it.) and others are not com-
parable.

Cyclogranisporiles formosus sp. nov,
PL 5, Iigs. 48, 49

Holotype — P1. 5, Fig. 48.

Diagnosis — Circular, 52-60 @ in size.
Y-rays 1/2 radius. Exine and extrema
lineamenta covered by closely set -1 p. broad
grana.

Description — Yellowish brown miospores,
rarely with folds, holotype 54 p (across).
Y-rays + 18 u long, labra low, thin, ray-ends
do not taper. Exine with closely set, +1 n
wide grana, which are uniform in size and
equally spaced, extrema lineamenta rough
due to grana, about 90 grana are present
along the equator.

Comparison — Among the other species
of Cyclogranisporites, C. cl. micacens (BHARD.
1957a) distinguishes itself by possessing a
weakly developed trilete mark and minutely
reticuloid granulose surface. C. awreus 1is
much bigger in size and has more closely
set grana. C. minutus Bhard.,, though
possessing similar grana, is much smaller
and has more widely placed grana. C.
microgranus Bhard., comes in the same size
range, but has longer Y-rays, thicker exine
and more densely placed, finer sculptural
elements,
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Infraturma — Apiculati (B. & K.) Pot. &
Kr. 1955

Converrucosisporites Pot. & Kr. 1954

Converrucosisporiles sp.
PL 6, Tig. 63

Description — Roundly triangular, dark
brown miospores with rounded angles, Y-
mark prominent, rays -+2/3 radius. Spore
coat thick, covered with dense verrucae.
Extrema lineamenta uneven due to verrucae
whose size and number cannot be ascertained
due to the dense nature of the spore.

Comiparison — Among the forms described
by Potonié & Kremp (loc. cit.) C. mosaicoides
is much smaller in size and has sparser ver-
rucae and C. friguetrus is more triangular
with pointed angles, has broader and less
numerocus verrucae and is also more rounded.
The spore illustrated here approaches more
the spore figured by DBhardwaj (1957b,
Pr. 23, Fic. 32) as C. cf. triquetrus except
that the spore illustrated here is bigger.
Among the others, C. densus Bhardwaj
(1957b) is smaller in size. C. subverricosits
(Brarpwaj, 1957a) also is smaller and has
thickly set and low verrucae. C. baccatus
(Imgr.) Pot. & Kr., and C. varietus (Imgr.)
Pot. & Kr., are distinctly smaller in size
and also possess smaller, not so thickly set
verrucae and hence are not comparable.

Remarks — Since only 4 specimens have
been studied they have not been put under
a new species but have been retained just as
a species of Converrucosisporiles.

Verrucosisporites (Ibr.) Pot. & Kr. 1954

Verrucosisporites guthorlii sp. nov.
PL. 5, Figs. 56, 57

Holotype — P1. 5, Fig. 56.

Diagnosis — Circular, 90-120 u. Y-rays
38 p. long in the holotype, up to 3/4 radius
long. Exine covered over by verrucae which
are irregular in size, 50 verrucae along the
equator.

Description — Circular, vyellowish brown
spores, sometimes folded to spindle-oval
shape, holotype 110 p. Y-arms 3/4 radins
long. Extrema lineamenta with --50 ver-
rucae. Verrucae of various sizes and shapes,
not perfectly circular, irregular, 2-5-3 .
broad and 1-5-3 . high. Exine [airly thick,
up to 3-4 v in optical section.

Comparison — V. donarii is smaller in size
and has smaller verrucac which are almost
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uniform. V. verrucosus too is smaller in size
with more uniform and closelv set verrucae.
The other species are all smaller in size and
do not compare.

Verrucosisporites magnus sp. nov.

Pl 5, Fig. 58
Holotype — PL. 5, Tig. 58.
Diagnosis — Circular, 120 p. Y-rays 1/2
radius. Exine with small confluent verrncae

of uniform size, about 70 along the equator.
Description — Circular, frequently appear-
ing ovalish, holotype 120 w. Y-rays about
30 w long. Exine thin, with about 2 p broad
verrucae uniformly spread over and nsually
confluent with the adjacent ones.
Comparison — V. guthirlii has separate,
coarser, and irregular verrucae where as in
V. magnus the verrucae are finer, more
regularly distributed confluent and are uni-
form in size. The Y-rays are shorter in V.
magnus as compared to V. suthirki.

Verrucosisporites pertenuis sp. nov.,
PL 6, Fig. 61

Holotype — Pl. 6, Fig. 61.

Diagnosis — Circular, 7480 ..  Y-rays,
equal, less than 1/2 radius. Exine covered
with verrucae ol irregular sizes, about 60
along the equator.

Description — Yellowish brown miospores,
circular, generally with one or two prominent
folds, thus assuming an oval shape, holo-
type 76 u.. Y-rays going up to 1/2 to less
than 1/2 radins, +12-5plong. Exinecovered
by small - up to 2 p broad verrucae, not
regular in their size, evenly distributed.
Extrema lineamenta rough due to the
presence of closely packed verrucae. In
a lower magnification the closely set verrucae
appear like a reticulum due to confluence of
elements. The exine is [airly thick.

Comparison — Verrucosisporites donarii is
bigger in size and possesses broader and uni-
form wverrucae. The other species of Verru-
cosisporites listed by Potonié & Kremp (loc.
cit.) possess still bigger and more prominent
verrucae and hence are not comparable.

Verrucosisporites donarii
Pot. & Kr. 1955
Pl 6, Fig. 59

Remarks — The holotvpe illustrated by
Potonié & Kremp (1955) measures only 71 u,
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whereas the specimen figured here is 82 1.
In view ol the similarity in the ornamentation
as well as the nature of the Y-mark, it has
been referred to V. donarii.

Verrucosisporites pergranilies
(Alpern 1959) comb. nov.

Syn.— Cyclogranisporites pergranulus Alpern,
Pl. 6, Fig. 60

Holotype — Alpern 1959, Pl. 2, Fig. 55.

Diagnosis (emend) — Circular, 100-110 p.
Y-mark distinct, often displaced to one side,
rays about 32 p long. Exine covered with
about 3 p broad, low verrucae.

Description — Circular,  vellowish  mio-
spores. Holotype 105 w. Y-mark uvsually
visible sometimes obscured, ray + 32w long.
Exine covered with verrucae, uniform in size,
but very low, about 3 p thick. Exine 3-4 p.
thick, generally cracked [rom the equator
inwards on flattening, Exine thickness
characteristically seen along the margin in
flattened spore.

Comparison — V. verrucosus Ibr., though
agreeing in size with V. pergranidus distin-
guishes itself by its thinner exine and possess-
ing distinct, prominent verrucae which are
bigger in size. The other species listed by
Potoni¢ & Kremp (loc. ¢it.) are all smaller in
size. V. magnus and V. guwthérlii also
distinguish by possessing prominent verracae.

Remarks — Such low set verrucae lave
never been described among Verrucosis-
porites.  Planisporites has finer and longer
than broad coni.

Verviecosisporites sp.
Pl 6, Fig. 62

Description — Spores circular to roundly
triangular, 50-60 p. Y-mark prominent,
arms going up to 3/4 radius of the spore,
exine covered with blunt to sharp tipped
verracae, about 35-40 along the extrema
lineamenta, but around the trilete mark the
verrucae are much crowded. The closelv
packed verrucae simulate a pseudoreticulum.
In Pl 6, IFig. 62., some -+ equatorial folds in
the exine apparently give an idea of a cin-
gulum.

Comparison — V. donarii Pot. & Kr,, is
bigger in size and also distinguishes by
possessing smaller verrucae. V. verrucosus
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Ibr., is bigeerinsize. V. firmus Loose, though
approaching the size of 1. sp., possesses more
blunt and less crowded verrucae. Among
the other species of Verrucosisporites des-
cribed here all the species are bigger in size
and hence do not compare.

Planisporires (Knox) Pot. & Kr. 1954
Planisporites rarus sp. nov,
Pl 6, Fig. 66

Holoty pe — Bhardwaj 1957a, PL. 23, Fig.
13.

Diagnosis and Descriplion — See Bhardwaj
1957a, p. 87 for P. microtuberosus.

Remarks — Bhardwaj 1957a, p. 87 des-
cribed similar spores as P. microtuberosus
(Loose) Knox. Since P. microtuberosus has
already been transferred to Microreticulatis-
porites microtuberosus by Potonié & Kremp
1955, we have referred our specimens as well
as those of Bhardwaj (loc. cit) to a new
species,

Planisporites circularis sp. nov.
PL 6, Vigs. 64, 65

Holotype - PL. 6, Fig. 64.

Diagnosis — Circular, 80-100 u. Y-rays
1/2 radius. Exine beset with low, fine,
sparse and irregularly distributed coni.

Deseription - Circular, holotype 100 .
Y-ravs 20-30 p long, apex and vertex low,
labra thin, ray-ends not tapering. Exine
covered with fine, low-set minute coni,
sparse and irregularly distributed. Coni are
more crowded near the Y-mark. Exine thick
due to which no major folds evident, faint
differentiation of the contact area from the
rest of the exine apparent.

Comparison — P, granifer is distinctly
triangular in shape and P. spinulistratus
possesses  clistinet,  sparsely  placed coni.
P. magnus is bigger in size and has small
very sparsely distributed coni, and P. rarus
has prominent conspicuous coni.

Planisporites magnus Bhard. 1957a
Pl. 6, Fig. 68
Remarks — The size of P. magnus given
by Bhardwaj (loc. ¢it.) is 120-150 p but
our specimens here extend the range to
175 p.
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Lophotriletes (Naum.) Pot. & Kr. 1955

Lophotriletes cormmissuralis (Kos.) Pot. & Kr.
1955

Lophotriletes pseudaculeatus
Pot. & Kr. 1955

Pl 6, Kig. 72
Apiculatisporis Pot. & Kr. 1956

Apiculatisporis tucundus sp. nov.
PL 6, Fig. 67

Holotype — P16, Fig. 67
Diagnosis — Circular, 120-130 w. Y-rays
up to 40 p long. Extrema lineamenta and
exine covered over by irregular coni with
blunt and smooth points.
Description — Circular, brownish yellow
spores, holotype 125 p. Y-mark present,
apex and vertex low, labra thin, rays dis-
tinct, one of them longer than the other two,
rays in holotype up to 40 p. long. Extrema
lineamenta and exine covered with coni of
various sizes from fine round grana-like to
thick irregular verrucae, and spaced 3-6 p
apart, about 40 coni along the equator.
Comparison — A. latigranifer 1s smaller in
size and has uniform, sparsely placed coni.
A. singularis and A. maculosus too are smaller
in size and have bigger, more pronounced
coni. The other species do not compare,

Apiculalispors singularis sp. nov.,

Pl. 6, Tigs. 69-70

Holotype — P1. 7, Fig. 70,

Diagnosis — Circular, 90-120 p.  Y-rays
2/3 radius, apex and vertex low, labra thin.
Extrema lineamenta and exine beyond the
inter-ray area sparsely covered by round coni
with smooth, blunt points, some are 2-3 u
high about 30-35 along the margin, exine
around the trilete mark has sparsely placed
coni and is infrapunctate, almost suggesting
an area conlagionis.

Description — Circular, yellowish  brown
miospores often with folds making the
spores more oval, holotype 114 n.  Y-rays
up to 40 p long, apex and vertex low, labra
thin. Extrema lineamenta and exine
ornamented with widely spaced coni having
rounded apices. There can be found a
transition from fine grana-like emergences to
rounded coni as big as 5 u. About 30-35
coni present along the equator. Exine
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around the trilete mark has much sparser
distributed coni and is finely infrapunctate.
Comparison — A. latigranifer 1s smaller
in size, distinguishes itself by shorter Y-
mark, going only up to 1/2 radius length
and low set uniform coni which are smaller
in size and the exine lacking the infrapunc-
tate nature. A. swcundus s bigger in size
and has smaller coni. A. wmaculosus has
smaller, more closely packed coni and the
remaining species do not compare.

Remarks — A. maculosus described ori-
ginally by Knox (loc. ¢it.) is comparable to
our specimens. The only photographed
record of A. maculosus is that figured by
Butterworth & Williams (1958).  Our speci-
mens of 4. singularis are of the same size,
but 4. maculosus has smaller more closelv
packed coni, hence our spores have hecn
described as a new species. 4. maculosus
described by Knox (loc. eif.) is from the
Lower Carboniferous Limestone group ol
Scotland and that described by Butterworth
& Williams (loc. cit.) too is from the same
horizon from Scotland, whereas A. singularis
described here is from Westphalian D.

Apiculatisporis acileatus Tbr. 1933
Pl 7, Fig. 73
Remarks — Our  specimens  are  slightly
smaller in size, 1.e., 45-48 o only, wlereas the
range of A. aeuleatus is from 50 to 60 p, ac-
cording to Potonié & Kremp (loc. cil.).
ITowever, in view of the similar ornamen-

tation these specimens have been referred
to this species,

Apiculatisporites cf. setulosus
(Kos.) Pot. & Kr. 1955
Pl g, Fig. 71
Pustulatisporites Pot. & Kr. 1954

Pustulatisporites pustulatus
Pot. & Kr. 1954

Pl 7, ¥ig. 83

Remarks — The specimen described by
Alpern (1958b) as Triquatrites verrucosus may
belong -to Pustulatisporites.

Raistrickia (S.W, & B.) Pot. & Kr. 1954

Raistrickia {rregularis Kos. 1950
PL 7, Fig. 80
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Raistrickia saetosa (Loose)
S.W. & B. 1944

Pl 7, Iig. 76

Remarks — The range given by Potonié
& Kremp is inclusive of the bacula. Ex-
cluding the bacula, the size of the spore body
in the illustrations of R. saetosa by Potonié
& Kremp is 58-70 .

Raistrickia crocea Kos. 1950
Pl 7, Iiig. 75

Raistrickia grandibacculata sp. nov.,

Pl 7, Figs. 77-78

Holotype — Pl. 7, Fig. 77.

Diagnosis — Circular, 80-100 . (excluding
bacula). Y-rays 21 p, 1/2 radius, apex and
vertex low, labra thin, extrema lineamenta
and exine covered with large cylindrical
bacula up to 15 u long, truncate but lacerated
at the tips.

Deseription — Circular sometimes assum-
ing an oval shape due to folds, holotype 86 .
Y-mark clearly scen, 21 wp long, 1/2 radius,
apex and vertex low, rays thin. Extrema
lincamenta and exine uniformly covered by
large bacula which are --15 u long and 4-5 u
broad. The bacula are much broadencd and
are lacerated at their tips. The bacula
nearer the margin are morc lacerate than the
bacula near the tetrad mark which are also
smaller and sparser. Spore exinc thick,
rarely folded.

Comparison — R. sactosa is smaller in size
(excl. bacula) and has thinner bacula. R.
protensa and R. crocea are smaller in size and
have fewer bacula. R. major Bhardwaj, is
bigger in size. The other species of Rais-
trickia distingnish in passessing non-laceratecd
bacula,

Remarks — The spore referred to R. saelosa
by Bhardwaj (1957a) belongs to this species.

Raistrickia cf. aculeata Kos. 1950

Pl. 7, Fig. 79

Description — Circular, yellowish brown
miospores, 100 u (excluding spines).  Spore
coat ruptured along the trilete mark, hence
it is difficult to determine the exact length
of the rays, they appear to be 3/4 radius
long. Spore coat not thick, covered with
long bacula which are 4-11 u long and only
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2-4 . broad; the tips are truncate and seg-
mented, some having blunt rounded tips.
The spincs near the Y-mark are shorter than
the ones near the margin.

Comparison — This spore is bigger than
R. aculeate and also has less crowded bacula,
hence it has been referred to as R. cf. aculeata,

Raistrickia angusta sp. nov.

Pl 7, Fig. 82

Holotype — Pl. 7, Fig. 82.

Diagnosis — Circular, 70-85 w. Y-mark
very faint, arms 17 p long, less than 1/2
radius, exine sparsely covered with bacula,
9 u long and 1'5-3 p broad. The bacula are
uniform, thin, long, slender and have uniform
tips, blunt or pointed sometimes rounded like
a knob.

Deseription — Circular, holotype 80 p.
Y-rays less than 1 2 radius, apex and vertex
low, labra thin. Extrema lineamenta and
exine covered with bacula 15-3 w broad and
up to 9 u long, tips truncate, blunt or drawn
out into conical points, sometimes rounded
into a knob. All bacula arc almost uniform
in size and very sparsely distributed, exine
in between the bacula laevigate.

Comparison — R. crinata Xos., has a
thicker spore coat, is smaller in size, and dis-
tinguishes by more crowded bacula and a
prominent Y-mark, going right up to the
margins. R. aculeata Kos., too has a thick
set of bacula. R. aculealata Wils, & Hoffm.,
is smaller in size.

Raistrichia bulbosa sp. nov.
Pl. 7, Fig. 81

Holotype — Pl. 7, Fig. 81.

Diagnosis — Roundly triangular, 70-90 p.
Y-rays 2/3 radius. Ixine thick, covered
with broad-based bacula, conical or pointed
at the tip.

Description — Roundly triangular, dark
yellow miospores with rounded angles and
straight sides. Holotype 82 > 90 p, Y-
mark prominent, 2/3 radius. Fxine and
extrema lineamenta covered densely with
bacula 5-6 w long and 2-3 u. broad, broader
or sometimes bulbous at the base, some are
very small almost like coni.

Couiparison — A piculalisporis have finer
coni and are generally circular in shape.
Lophotrileles are characterized by their
triangular shape, smaller size and finer coni,
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Among species of Raislvickia, R. crinita
(KosankEg, 1950} can be compared, but it
differs in having longer and more uniform
spines.

Raistrickia sp.

PL 7, Fig. 74
Descriptzon — Dark,  yellowish  brown,
roundly oval miospores, 64-76  (excl

bacula). Y-rays going up to 2/3 radius
length, labra low. Exine beset with up to
8 1 long, slender bacula narrower based
appearing club shaped, bacula heads not
lacerated.

Comparison — R. superba (Ibr.) SW. & B.,
and R. fibrata (Loose) S.W. & B. which are
apparently synonymous, are smaller in size
of the body, have broader based heavier as
well as fewer bacula as compared to K. sp.
illustrated here.

Cyclobaculisporites Bhard. 1955

Cf. Cyclobaculisporites sp.
Pl 7, Fig. 84

Description — Roundly triangular, yellow-
ish brown miospores, 100 . Y-rays not dis-
tinctly seen due to the exine ornamentation,
rays very small, on the surface being not more
than 5 y in length, however, in deeper focus
two of the rays appear - 1/2 radius in
length and one 2/3 long. Extrema linea-
menta and exine beset with fine, small
bacula with flattened tips, unequal in size
but equally spaced giving a fine pseudoreti-
culate appearance. Ornamentation similar
on the proximal as well as on the distal
sides, spore wall -4 2 p. thick.

Remarks — Cyclobaculisporites is always
circular or subcircular and usually has more
prominent bacula.

Tuberculatisporites (Ibr.) Pot. & Kr. 1954

Tuberculatisporites subfuscus (Wicher)
Pot. & Kr. 1955

Pl 7, Fig. 85 & Pl §, Tig. 86
Infraturma — Murornati Pot. & Kr, 1954
Microrveticulatisporites (Knox) Bhard. 1955

Mucroreticulatisporites novicus
Bhard. 1957a

Pl 8, Fig. 8§7
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Microreticulatisporites acquabilis sp. nov.
Pl 8, Figs. 92, 93

Holotype — Pl. 8, Fig. 92.

Diagnosis — Roundly triangular, 60-70 1.
Y-rays 26-28 w, 3/4 radius. lLxine having
positive reticulum due to low muri, the
meshes represented by nearly circular, dis-
tinct foveolae.

Description — Yellowish brown miospores,
holotype 70 x 52 w. IExine covered with
low, uniform muri which enclose up to 1 w
wide lumina, distance between lumina 3-3-
5 . Muri low, extrema linecamenta uneven
due to muri,

Comparison — The other species of Micro-
reticulatisporites do not possess such low set
and regular muri.

Microreticulatisporites fistulosus (1br.)
Knox 1950

Pl 8, Fig. 89

Microreticulatisporvites nobilvs (Wichey)
Knox 1950

PI. 8, Fig. 88

Microreticulatisporiles gravimuricatus
sp. nov,

PL, 8, Fig. 91

Holotype — PL. 8, Fig. 91.

Diagnosis — Roundly triangular, size 56-
81 p (longest axis). Y-rays 1/2 radiuos,
25-40 muri along the extrema lineamenta,
muri 6-8 . broad and up to 5 w high.

Deseription — Dark brown in colour, holo-
type 80 w. Y-rays promiuent, 1/2 radius
almost subdued due to the presence of raised
miri.  Iixtrema lineamenta and exine co-
vered with peaked muri 6-8 p broad and
about § p high, in between the murl lumina
are seen as irregular vermiculate areas.
Spore coat thick, folds absent.

Comparison — M. microtuberosus has finer
murl and possesses longer Y-rays, reaching
the equator. M. sifati as well as M. versus
are bigger in size, possessing longer Y-rays
and finer meshes. M. ecquabilis does not
possess raised murl and is smaller and hence
is not comparable,

Foveolatisporites Bhard. 1955

Genotype — Fowveolatisporites  fenestrafus

(Kos. & Broxaw) Bhard. 1955,
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Remarks — As apparent from the illus-
tration of Foveolatisporites given here and
those of Alpern (1959, Pr. 5, Fic. 107, 108)
the spore has a lid by the separation of which
the inner body bearing the trilete mark is
exposed. The trlete mark as well as the
inner body which is much folded and generally
shifted to one side has been observed only
in overmacerated specimens. In most of
the specimens studied, the rays of trilete
mark do not extend beyond the area of the
lid above. The separated discs examined
do not show any Y-mark, which substantiates
the contention that the Y-mark 1s borne on the
inner body and not on the outer =pore exine.

Foveolatisporites fenestratus
(Kos. & Brokaw) Bhard. 1955

Pl. 8, Figs. 97-99

Description of our specimens — Circular,
dark brown miospores, 68-130 u, margin
undulated due to the presence of muri.
Muri are -- 1-5 g high with rounded apices
and appear in surface view forming a net
work with each mesh enclosing a foveola.
Y-mark is present, borne on the inner body.

The Y-mark is visible in the middle focus
within the separating circular lid. Figure 97
shows such a condition. In Fig. 98 the
spore has been photographed in top focus
revealing the outline of the separating
disc. The central body i thin-walled and
much irregularly folded, as seen here. In
Fig. 99, the separating lid is smaller
than those of the other figures and the
central body, as apparent from the darken-
ing bevond the lid outline is bigger than
it. In this specimen the foveola are also
smaller than those of TFigs. 97 and 98.
The inclusion of this specimen here is to
be considered provisional.

Fouveolalisporites clarus sp. nov.
PL. 8, Figs. 94-96

Holotype — P. 8, Fig. 94.

Diagnosis — Circular, 80-100 p.  Exine
covered by thin muri enclosing foveolae,
muri 1-5-2 i high with rounded apex, foveolae
in the meshes 2-6 p in diameter, circular,
oval to polygonal . Many a time there is
a lid present, about 40 u wide and circular,
which separates to leave a circular hole ex-
posing the inner body bearing the Y-marlk.
Y-rays less than 1/2 radius, only occasion-
ally seen.
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Description — Circular, holotype 90 p.
Margin uneven due to muri and generally
thickened due to overcrowding of the muri
which are 1:5-2 p high, broad at the base
and with rounded apices, In surface view
the muri build up a net work enclosing
circular, oval or polygonal foveolae, which
are generally 2-6 ¢ broad and the muri
between the foveolae about 3 w wide. The
spores open through a circular lid exposing
the inner body which is laevigate and bears
the trilete mark. The Y-mark seen only in
SOTNE CASES,

Pl. 8, Fig. 94, shows a spore with the deli-
mitation of a lid, and Pl. 8, Fig. 95 shows the
circular lid which has not vet been completely
separated. In PL 8, Fig. 96 the lid is sepa-
rated exposing the inner body.

Comparison — I. [enestratus distinguishes
itsell by having smaller and more unitormly
sized meshes.

Loveolatisporites tnsignis sp. nov.

Pl 8, Figs. 100-101

Holotype — P1. 8, Ifig. 101.

Diagnosts — - circular, 60-80 u. [x-
trema lineamenta undulating doe to low
muri, surface uniformly covered with muri,
enclosing 1'5-2 ¢ broad, oval to circular
foveolae.

Description — Circular, dark brown, holo-
type 80 . Exine ornamented with broad
muri enclosing very small foveolae. Circular
lid present (PL. 8, Fi1c. 101) which scparates
to expose the inner body. Y-mark so [ar
not observed but it i¢ presumed to be present
on the inner body as in the earlier described
spores.

Comparison — F. fenestratus has equally
broad meshes but the muri are not so wide
as in JF. dnsignis. F. clavus has broader
foveolae which are closely spaced. F. valensis
has still smaller, more clo=cly spaced foveolae.

Vestispora (Wils. & Hoflfm.) Bhard. 1957b

Remarks — In comparing Foveolatisporites
with Vestispora there appears to be much in
common between these two gencra. The
extra ornamentation in both, though not
simnilar, 1s possessed of muri which are closely
arranged to enclose a foveola in the former
or loosely and irregularly arranged muri
with wider meshes in the latter.  In both the
genera, there is the presence of the inner
body which bears the trilete mark. In both
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cases the trilete mark is small and limits itself
to an area above which there is a ring like
delimitation on the outer exine, to separate
and expose the mmner body and the Y-mark.
It is more probable as suggested by Bhardwaj
(loc. cit.) that we seek relationships ol these
two genera among the Sphenopsida than
anywhere else. In situ spores, separated
and described by Remy (1955) from cones
of Kotnostachys (Sphenophyilum) Verticillata
Schlotheim show similar foveolate nature as
in Foveolatisporites as well as show the inner
bodies (ReEmy loe. eit. Pr. 11, Fics. 6-8).
In spores of Sphenophyllum hauchecornei
E. Weiss (loc. eit. PL. 12, F1c. 2) and Anas-
lachys caundata (E. WEIss) Remv (loc. cit.
Pr. 12, Fic. 4) and Koinostachys sp. (REmy
loc. eit. PL. 13, F1G. 8) there appears to be the
disc like demarcation on the exine, as well
as a clear trilete mark.

Glomospora, a genus recently described by
Butterworth & Williams (1958) is based on
an overmacerated specimen of Vestispora.
In their photographs of Glomospora (3. & W,
Pr. 4, Fic. 5) there is a definite indication
of the presence of a circular disc, as explained
by Bhardwaj (loc. ¢it.). The exine orna-
mentation too in Glomospora and Vestispora
are similar, Generally when the spores of
Vestispora are overmacerated, the external
structures are lost to give an effect similar
to that seen in photographs of Glomospora
by Butterworth and Williams. Ewven in the
spore figured by them in Pl. 4, Fig. 6 the disc
is faintly wvisible and the external ornamen-
tation seems to have been reduced during the
maceration treatment. In some of the over-
macerated specimens of [Foweolatisporites
studied by us, such a reduction in ornamen-
tation was also generally noticed. In view
of this, Glomospora does not appear to be
different from Vestispora.

Endosporites costata (Barnmg, 1951) which
has been referred to Glomospora by these
authors, has already been transferred to
Vestispora by Bhardwaj (loc. cit.).

The spore figured by Alpern (1958a, F1c. 9,
Spore 50) as Calamospora ? belongs to Vesti-
spora. In the photograph, the circular
lid and the trilete mark can be clearly seen,

Vestispora cf. vinculata (1br.)
Bhard. 1957b

PL 9, Fig. 102

Description — Yellowish dark brown, cir-
cular to oval miospores. Trilete mark faintly
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discernible, but rays not exeeding 1/3
racdius of the spore in length. Lxine and
extrema lineamenta uneven due to 2-3 u
broad and -+ 2 p high muri running irregn-
larly on the surface building a coarse net-
work of polvgonal, irregular meshes. Rest
of the exine apparently laevigate. There is
present a circular disc shaped area which is
well demarcated, possibly by the separation
of which the inner body bearing the Y-mark
is exposed.

Conparison — 1. costata (BALME) Bhard.
1957 is circular and smaller in size and
possesses broader meshes. V. breois Bhard.
(loe. cit.) 15 also much smaller in size. V.
vincilata too is smaller in size and circular
in its shape, with broader meshes.

Camptotriletes Naum. 1937
Camiptotriletes falkenbergensis sp. nov.
PL9, Iigs. 103-105

Holotype — P1. 9, Fig. 105.

Diagnosis — Spores roundly triangular, 90-
120 w. Y-ravs up to 3/4 radius, apex and
vertex raised, labra thick. Extrema linca-
menta with 30-35 o muri, raised and conical
in shape, forming close, irregular, incomplcte
meshes.

Description — Dark yellowish spores, holo-
type 96 x 86 p. Y-mark appears raised.
Extrema lineamenta coarse due to muri, which
are 4 w high and have triangular, conical,
sharp tips with swollen bases, extra reticulum
irregular, imperfect and closely spaced.

Comparison — As compared to C. falken-
bergensis the genotype as well as C. buccu-
lentus (Loose) Pot. & Kr., are much smaller
and possess broader and fewer muri.

Camplotriletes certus sp. nov.
L9, Figs. 106-108

Holotype — P1. 9, Fig. 108.

Diagnosis — Subtriangular, with rounded
angles, 60-80 v, Y-mark distinct, going up to
the inner margin of a narrow cingulum.
Distal side ornamented with muri forming
broken meshes while the proximal side is
unornamented.

Description - Subtriangular, vellowish
miospores, holotvpe 60 % 76 ., with rounded
angles, and straight to concave sides. Y-
rays prominent, 2/3 radius, Extrema linea-
menta undulated, exine covered with 6-8 w
broad meshes, murt flat.
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The spore illustrated in PL. 9, Fig. 106 is
in polar view showing the broad meshes but
in another photograph, illustrated in Pl. 9,
Fig. 107, the spore has been flattened in
meridional plane showing a part of the trilete
mark and the meshes on the distal side which
are irregular in size. From this spore it is
evident that the muri near and around the
equator are straight, whereas those on the
distal pole form - regular compact meshes.

Comparison — The distal mesh work in
C. certus is comparatively much more regular
than in any of the other species of the genus.
It differs in the size also from C. falkenber-
gensis which is distinctly larger.

Reticulatisporites (Ibr.) Pot, & Kr. 1954
Reticulatisporites maximus
Bharad. & Venk. 1961
Pl. 9, Fig. 109

Reticulatisporites ornatus Ibr. 1932
Pl 9, Fig 110

Remarks — The holotvpe illustrated by
Potonié¢ & Kremp (1956, Pr. 16, I'1c. 309) is
rather poor in appearance. Our specimens
afford a better appreciation of the description
of the species.

Turma — Zonales (B. & K.) Pot. & Kr.
; 1954
Subturma — Awuritotriletes Pot. (» Kr, 1954

Infraturma — Auriculati (Schopf) Pot, & Kr.
1954

Triguitrites (Wils, & Coe) Pot. & Kr. 1954

Triquitrites arculatus Wils. & Coe 1940
Pl 9, Fig. 111

Description — In the specimens obscrved
by us the spores are vellowish in colour,
triangular with rounded angles and slightly
concave sides. Y-rays 2/3 radius, tecta
thin, uniform. The three angles at the tips
of the rays are slightly thickened and not
pronounced, subtended by flanges which are
thinly connected along the sides. Exine 1s
thin, laevigate, - infrapunctate.

Triquitrites inusitatus Kos. 1950
P’l. 9, Figs. 112, 113

Remarks — The size range given by
Kosanke (loc. cit.) is only 60-75 p whereas

-~

the spores studied by us are up to 84 p so
the size range should be from 65 to 85 .

The spore referred to 1. inusitalus by
Wilson & Hoffmeister (1956, PL. 3, F1c. 21)
may not belong here in view of its smaller
size which is only about 43 w and the irre-
gular mamillate warts projecting out of the
spore margin.

Triquitrites gracilis sp. nov.
Pl 9, Fig. 114

Holotype — PL. 9, Fig. 114,

Diagnosis — Triangular, 64 x 72 u. Y-
rays 1/2 radius long, the three corners are
rounded and have scanty thickening.

Description — Trnangular, vellowish in
colour, angles rounded. Y-ravs 1/2 radius,
tecta thin and uniform, exine bevond the
rays thickened at the three rounded angles,
no processes along the angular margins.
Exine thin, laevigate.

Compartson — This species 15 not com-
parable to the known ones, because of its
very simple organization. T, exceplus agrees
in the overall size and appearance, but
distinguishes itself by ornamented exine and
short Y-rays. 7. simplex and T. letolitus
are distinctly smaller in size and possess
slight inter-ray thickenings.

Triquitriles fibraauris sp. nov.
PL 9, Figs. 115-116

Alpern 1959, PL 6, FFig. 142.

Holotype — P1. 9, Fig. 115.

Diagnosis — Broadly triangular, 30-44 u.
Y-rays extending up to the valvate to
auriculate angles. Exine thick and with a
few tubercles sparsely distributed but con-
centrated at the angles.

Description — Dark brown, holotvpe 40 u.
Valvae thick with irregular finger-like and
club shaped projections coming out of the
three angles. Specimens also showing glo-
bular tubercles, distributed irregularly on
the body but bigger and more at the angles.
Exine thick.

Comparison — Comparable to T. prae-
textus Wils. & Hofim., but the specimens
figured by them have a very thick wall as
well as more prominent valvae which do not
possess finger-like processes met with in T.
fibraauris. 1. crassus Kos., though com-
pares well, 15 bigger 1n size and has thicker
exine. The spores referred to as T'. crassus
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by Wilson & Hoffmeister (1956) compare
more with our specimens than with the holo-
type of T. crassus,

Triquitrites bransonii Wils.
& Hoffm. 1956
P19, Fig. 118

Triquitrites exiguus Wils,
& Kos. 1944
PL 9, Tigs. 117 and 120; PI. 10, Fig. 121

Triquitrites cuspidatus Bhard. 1957a
PI. 10, Fig. 122

Triquitrites brevipulvinatus
Bhard. 1957b
Pl 10, Fig. 125

Triquitrites priscus Kos. 1950
Pi. 9, Fig. 119

Remarks — The size range as given by
Kosanke (loc. cit.) is 36-45 u, and the holo-
type is 40-5 p whereas the specimen illus-
trated here is only -+ 32 u, hence the size
range should be 32-45 .

Triquitrites leiolitus Bhard. 1957a
PI. 10, Fig. 123

Triquitrites sp.
Pl 10, Fig. 124

Description — Dark brown miospore, tri-
angular; angles variously shaped, rounded or
truncate to pointed; sides concave 50 p.
Y-mark prominent, rays up to 2/3 radius of
the spore. ILnds of the suture not straight
but slightly wavy. Ray apex and vertex
raised, labra 4-4-5 u. thick on either side of
the commissure. Angles slightly thickened.
Exine thick and laevigate.

Comparison — The spore compares with
the specimens figured and described as
Triquitrites sp. by Wilson & Hoffmeister, 1956
(PL. 3, Fic. 23, p. 26). The specimen des-
cribed by them is a little smaller in size and
has well developed finger-like uncqual
processes coming out of one of the valvae
whereas in our specimen the spore has only
slightly thickened valvae. However, both
the spores distinguish themselves by possess-
ing broad labra, the like of which has hither-
to not been met with among Triguitrites.
Wilson & Hoffmeister (loc. ¢it.) have found
only one specimen and indicate that it may
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be an anomalous individual.  In the material
observed by us too, only one specimen has
been recovered hence for the present we defer
putting them together under a new genus.

Ahrensisporites Pot. & Kr. 1954

Alwrensisporites angulatus (150s.)
Pot. & Kr. 1955
PL. 10, Fig. 127

Remarks — This species was  originally
described as Triguitrites angulatus by
Kosanke (loc. ¢ft.) and now has been trans-
ferred to Ahrensisporites by Potoni¢ & Kremp
(loe. eit.).

Ahrensisporites symelricus Alpern 1959
PL 10, Mg, 128

Alrensisporites mamillaris sp. nov.
Pl 10, Vigs. 129-130

Holotype — Pl. 10, Fig. 129.

Diagnosis — Triangular  with  concave
sides, and broadly rounded angles, 80 1.
Y-rays ending just before the margin.
Kyrtome boardering the Y-mark and cover-
ing the angular apices; exine -- 4 u thick in
optical section, beset with short coni bearing
muri.

Description — Dark brown,-cxine covered
with muri bearing sharply pointed or some-
times blunt coni. Y-rays almost reaching
the equator, labra thin, apex and vertex low.
Rays bordered by the kyrtome, which also
is spinose. Exine £+ 4 p thick and with
punctations in between the muri.

Comparison — The other species of Ahren-
sisporites do not easily compare with this
species, but for the presence of a kyrtome.
The ornamentation with its coni bearing
muri seems to be an exceptional feature in
this species of dhrensisporites. In its orna-
mentation it compares with Triquitriles
mantosus Bhardwaj (loc. cit.). It resembles
the sporcs described by Radforth & McGregor
(1954, pp. 604-5; Pr. 1, I'1G. 6), but the speci-
men described by them lacks the kyrtome.

Savitrisporites Bhard. 1955

Savitrisporites cingulatus (Alpern 1958b)
comb. nov.
Pl 10, Tigs. 131-132

Syn. — Dictvotrileles Alpern

1958b.

cingulatis
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Holotype — Alpern 1958b, PL. 1, Fig. 5.

Diagnosis  (emended) — Triangular  with
rounded angles, 38-50 1, holotype + 40 u.
Y-rays going up to the inner margin of a
continuous, 3-4 p broad cingulum with
angular hyaline areas. Distal side strong-

ly sculptured bearing coni united into
ridges.
Description — Yellowish brown miospores,

triangular, with straight sides and broadly
rounded angles. Y-mark prominent, rays
reaching the inner margin of the cingulum
which is thick and continuous. The angles
of the spore are broadened and are hyaline.
The distal side is strongly sculptured with
coni united together into muri.

Comparison — This species has been des-
cribed by Alpern (loc. cil.) as Dictyolriletes
cingulatus; in view of the presence of an un-
mistakable cingulum, these spores have now
been assigned to Savitrisporites Bhard. (1955).
Savitrisporites triangulus is bigger in size and
distinguishes by a broader cingulum which is
toothed along the sides. S, majyus has more
blunt coni and lacks angular thickenings.
The three valvae are comparable to Trigui-
trites.

Callisporites a recent genus described by
Butterworth & Williams (1958) is described
to possess ornamentation both on proximal
as well as the distal sides and is thus, said to
differ from Savitrisporites.

Savitrisporites obliguus sp. nov.

’1. 10, Tigs. 133-134

Holotype — P1. 10, Fig. 133.
Diagnosis — Roundly  triangular, with
strongly rounded angles, size 40-50 u.

Y-mark present but not clearly seen due to
the usual oblique flattening of the sporcs.
Proximal side with smooth, infraganulose
exine whereas distal and the lateral sides
possessing toothed ridges with 2-4 u high
blunt coni.

Description — Most  of the specimens
observed are obliquely flattened, There
is also present a cingulum in the form
of a subequatorial band, which is not
broad.

Comparison — S. cingulalus and S. -
angulus differ in possessing a prominent
cingulum and wvalvate thickenings at the
three angles. S. obliguus agrees with §.
majus, in its organization, but is much smaller
in size,
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Savilrisporites camptotus (Alpern 1958b)
nov. comb.

Pl. 10, Figs. 135-137

Syn. — Dictyotriletes camplotus  Alpern
1958b.
Holotype — Alpern 1958b, Pl 1, Fig. 3.

Diagnosis (emended) — Roundly triangu-
lar with rounded angles, 60-100 ., holotype
90 . Y-rays reaching up to the inner
margin of the cingulum, spore body with an
equatorial, 8-10 w thick, continuous cingu-
lum. Proximal side smooth, distal side with
blunt coni, united into muri.

Description — Yellowish brown miospores
with a thick 8$-10 w wide cingulum. Proxi-
mal side laevigate, whereas the distal side
ornamented with peaked ridges. The cin-
gulum is laevigate to infrapunctate.

Comparison — S,  triangulus  differs  in
having a toothed cingulum and prominent
angular thickenings comparable to Trigui-
trites. S. majus differs in having a denser
sculpture.  S. eingulatus is much smaller in
size. :

Subturma — Zonotriletes Waltz 1935
Infraturma — Cingulati Pot,- & K1, 1954

Gravisporites Bhard. 1954

Gravisporites sp.
PI. 10, Fig. 138

Also Alpern 1959, Pl 7, Fig. 183 as Cadio-
spora sphaera.

Description — Dark yellowish miospores,
roundly triangular in shape. -+ 38 x 44 g,
Y-mark prominent, not extending up to the
equator, but ending at the thick, crassitudi-
nous rim, apex and vertex raised, labra thick.
Crassitudo 5-8 u thick. The exine appears to
be thick.

Comparison — (. sphaerus is denser than
the present species and is ornamented with
closely set grana with irregularly plac-
ed verrucae and has been described from
the Stephanian of the Saar by DBhardwaj
1955.

Lycospora (S.W. & B.) Pot, & Kr. 1954

Lyeospora rotunda Bhard. 1957a
Pl. 10, Figs. 139-140

Lycospora parva Kos. 1950
PL. 10, Figs. 141-142
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Lycospora triangulata Bhard. 1957a
Pl 10, Figs. 143-144

Lycospora psendoannulata Kos. 1950
PL 10, Fig. 145

Murospora Somers 1952

Murospora sp.
Pl. 10, Fig. 126

Description — Roundly triangular, trilete
miospore, about 40 u, possessing broad,
unequally thickened, irregularly edged equa-
torial extension.

Cristatisporites Pot. & Kr. 1954

Cristatisporites elegans Bhard. 1957a
Pl 10, TTig. 146
Crassispora Bhard. 1957b

Remarks — Crassispora  was  separated
from Planisporites by Bhardwaj (loc. cit.) to
include spores with the same ornamentation
as that in Planisporifes but with a dense
equatorial crassitudo and a faint trilete
mark, prominent mostly when open.  Inspite
of the very obvious morphology of the genus
Alpern (1959) has preferred to retain C.
kosanker (Pot. & Kr.) Bhard., in Planis-
poriles.

Crassispora ovalis Bhard.
PI, 10, Fig, 149

Crassispora psendolacvigala sp. nov,
Pl 11, FFig. 150

Holotype — Pl 11, Fig. 150.

Diagnosis — Oval to roundly triangular,
140 x 110 w. Trilete mark appearing as
a triangular gap when open. The spore
exine in the inter ray area rolled up. Crassi-
tudinous rim present around the equator.
Exine matt.

Description — Dark  brown spores. Y-
mark apparent, rays possibly 2/3 radius long.
The erassitudinous rim is fairly thick and 1s
more dense than elsewhere, exine matt.
smooth, imperceptibly unevenly thick, giving
a mottled appearance, no folds present.

Comparison — C. pseudolaevigata  distin-
guishes in possessing smooth apparently
unornamented exine. C. pfalzensis possesses
minute coni and is smaller in size. The
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other species too possess ornamentation and
hence are not comparable.

Crassispora pfalzensis Bhard. & Venk.
1957

PL 11, Fig. 151

Remarks — The spore figured by Alpern
(1958a, in Fi1G. 9, spore 46) as indeterming,
probably belongs to this species,

Bullaspora Venk. 1961

Bullaspora vmplicata Venk. 1961
Pl. 11, Fig. 152

Bullaspora pulcherrima sp. nov.
Pl 11, Fig. 154

Holotype —P1. 11, Tig. 154

Diagnosis — Oval  86-100  p. Y-mark
faint, going up to the inner margin of the
crassitudo.  Exine sparsely covered with
up to 2 p. broad bacula, exine in between the
coni finely punctate. Crassitudo -+ 5-10 p
broad.

Description — Broadly oval, dark yellow-
ish brown miospores, size 86-100 1, holotype
£ 90 w, Y-mark present but hardly percep-
tible. Exine sparsely covered over with
up to 2 p broad coni or bacula, exine in
between the coni finely punctate. Crassi-
tudo -+ 6-10 p broad, thick and prominent.
The coni and puncta in the crassitudinous
region are more crowded than in the area of
the spore body.

Comparison — Bullaspora pulcherrima dif-
fers from B. wmplicata in possessing finer
sculptural elements and more prominent
crassitudinous rim.

Bullaspora globosa sp. nov.
Pl 11, Fig. 155

Holotype — P1. 11, Fig. 155.

Diagnosis — Circular to oval, known size
range 65-80 u, holotype 74 u. Y-mark
present but hardly parceptible, exine and
extrema lincamenta covered with 1-3 p
broad bacula, crassitudo thick and promi-
nent.

Description — Bacula more thickly packed
in the crassitudinous region than in the
centre. Exine thin in the body region with
occasional folds, causing the spore to look
more oval than circular. About 60-65
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bacula along the extrema lincamenta. At
places there are also fine punctations in
between the grana.

Comparison — B. wmplicata and B. pul-
cherrima are bigger In size and possess
broader bacula.

Bullaspora fluctuara sp. nov.
Pl 11,79 153

Holotype - Pl 11, Fig. 153.

Diagnosis — Oval, 60-70 v, holotype 66
{across) Y-mark prominent, rays with apex
and vertex raised, labra thick, tecta wavy,
reaching up to the inner margins of the

crassitudo. Exine and extrema lineamenta
covered with closely packed bacula. Pro-
minent crassitudo prescot.

Description — Yellowish brown mio-

spores, with 4-8 u wide prominent crassitudo,
Y-mark prominent, tecta flexuous, apex
much raised.

Comparison — Though the wavy tetrad
mark allows C. fluctuara to be compared with
Anguisporites Pot. & K1, it lacks a prominent
thick cingulum, and possesses instead of it
a crassitudo. B. implicata, B. pulcherrima
and B. globosa are bigger in size and possess
broader bacula and thicker crassitudinous
rim. B. fluctwara distinguishes from the
other species of Bullaspora by its character-
istic flexuous, trilete mark.

Aggerispora Venk. 1961

Aggerispora campta Venk. 1961
Pl 11, Pigs. 156-157

Galeatisporites Pot. & Kr.

Graleatisporites Jalkenbergensis sp. nov.
Pl 10, Figs, 147-148

Holotype — PL. 10, Fig. 147.

Diagnosis — Oval to roundly triangular,
50-80 1, holotype 700 » 56 w. Y-rays going
up to the cingulum, labra thin. Exine
covered with fine puncta and 2-3 p broad
verrucae, along the margin of the cingulum
sharp, broad based coni present.

Deseription — Yellowish  brown  mio-
spores, oval, certain spores tend more to be
roundly triangular with broadly rounded
angles and convex sides. Y-mark promi-
nent, rays going up to the inner margin of
the cingulum. Cingulum conspicuous, and
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uniformly 6-12 o wide, finely punctate with
prominent, broad based blunt coni, some-
times the coni being not very distinctly seen.
Spore exine not very thick but uniformly
covered with fine, about 2-3 . broad ver-
rucae. In between the verrucae, exine finely
punctate. Rarely contact areas darkened
(see Pr. 10, Fic. 147).

Comparison — G, galeatus Imgrund
appears to be similar in organization but for
the apparently dentate margin. Besides
this there is also the geographical and strati-
graphical difterence, G. galeatus being a
specics from Stephanian of Kaiping Basin,
China.

Remarks — These  spores  combine  a
number ol sculptural clements such as
puncta, coni and verrucae. The coni along
the cingulum vary in number as well as size.

Cirratriradites Wils. & Coe 1940

Cirrvatrivadites annulatus
Kos. & Brok. in Kosanke 1950

Tlo11, Thgs. 158-160

Description of viwr spectimens — The spores
observed by us are roundly triangular with
convex sides with the zona following the con-
tour of the spore body. Tolding of the body
or the zona iIs rare. Y-mark is prominent,
tecta up to 8 p high (Pr. 11, Fre. 160) which
sometimes due to lateral compression get
pressed on one side or become wavy due to
vertical compression. The spore coat is
coarselv punctate almost approaching a micro-
foveolate condition. The punctations are
up to 1-5 p. wide. In certain cases asin PLI1,
Iig. 158, puncta on the proximal side are
oval, irregularly longish and bigger, whereas
on the distal side they are smaller, more
rounded and sparsely, irregularly, distri-
buted. The spore coat is thick. On the
distal side, opposite the Y-mark, there are

a series of thick ridges enclosing large,
circular depressions, The number of these
depressions vary from one to three. Some-

times they may be even four, or they may be
totally absent. The exine is fairly thick
around and between these areas. The
equatorial zona is uniformly thin, papery
and radially stnated. The margin of the
spore body is usually darker, probably due
to folding.

Remarks — The number of circular areas
surrounded by ridges vary from one to four
in the specimens observed by us, sometimes
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their absence also has been noted. This
evidently is not an important character on
which determination of the species can be
based.

C. annulatus difiers from C. saturnii in
possessing coarser punclations, which are
irregular in their distribution and size, more
or less approaching a foveolate nature.
The zona mn C. annulatus lacks differontial
density unlike C. saturnii.

Cirratrivadites saturnie (Ibr.)
: SW. & B. 1944

PL11, Higs. 161-162

Description of owr specimens — Spores are
roundly triangular with broad, pointed
angles, 70-100 .  Y-mark prominent, tecta
extending into the zona up to the equator,
elevated in the body region and decreasing
from the apex towards the spore equator,
Spore body roundly triangular, fincly punc-
tate, in some cases puncta so fine that they
can hardly be seen in lower magnifications.
There appears to be normally only one
circular depression on the distal side of the
spore in most cases. The zona is very thin
and papery with dentate or finely dissected
ends and is about 16-20 y. wide at the angles.
Within the zona, three zones can be distin-
guished viz., an innermost narrow darkest
zone next to the spore body, a middle lighter
zone and an outer darkish expanse. The
middle zone has irregular outline.

Remarks — The fine punctations and the
three, dark light and mediumly dark zones
respectively in the zona distinguish this
species from C. annulatus.  The other speeies
are distinctly different.

Curratriradites altifectus sp. nov.
Pl 12, Figs. 164-165

Holotype — P). 12, Fig. 164.

Diagnosis — Roundly  triangular  with
pointed angles, size 50-65 u, body dense,
finely punctate, Y-rays thick and elevated,
zona with two zones only.

Descri ption — Spores dark brown, roundly
triangular with pointed angles. Y-mark
well developed, tecta broad, raised, continu-
ing up to the three angles of the spore but
the trilete suture limits itself to the body
of the spore. The body is finely punctate.
The zona is 12-16 p wide at the angles and
has only two zones.
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Comparison — The size is muach smaller
than C. saturnii, though there is close simi-
larity in ornamentation. These spores also
lack the lighter wavy band in the zona which
is an important charactenstic feature in C.
saturnit. As compared to other known
species also these specimens differ in spore
size, height of tecta and ornamentation of
the body hence they have been referred to as
a new species.

Cirratriradiles dilaterus sp. nov.
Pl 12, Iigs. 163, 166, 167

Holotype — Pl. 12, Fig. 163.

Diagnosis — Triangular, size 90-130 w
body dense, finely punctate, Y-rays thin
but elevated, zona with two zones only.

Description — Spores roundly triangular,
sometimes  tending towards being more
circular in shape, zona in the angles being
rounded, but more often angular; 90-130 pn.
Sides deeply convex. Y-mark prominent,
tecta broad, connecting the three angles but
due to vertical compression appearing wavy.
Commissure small, only reaching up to 2/3
the radius. Spore body about 70 . Exine
of the body finely punctate, in certain cases
puncta hardly visible. On the distal side
usually one ring like depression present.
Zona 20-26 p. broad with dentate margin.
There is a thick, darkened area in the zona
adjacent to the spore boedy and rest of the
area lighter in colour. The wavy zigzag
bands of dark and light areas present but
not very prominent. There appears to be
an inner body which is intact in some
cases (PrL. 12, Figs. 166) and in others, it
gets shrunk and is present in a shrivelled
state.

Comparison — These  spores  though
almost agrecing in size with C. annulatus
differ in having finer punctations on the
body, whereas C. annulatus possesses coarse
punctations which tend to become foveolae,
C. altitectus is considerably smaller in size
and has comparatively thicker tecta. C.
saturnir 1s usually smaller in size (69-100 w)
the holotype being only 69 x 64 p, and has
punctations, which though not coarse are
not very fine, as well as it distinguishes itself
by prominent zigzag wavy bands of lighter
and darker zones in the zona. C. solaris
Hacq. & Barss, has smaller body and its
zona has characteristic bifurcating, tenon-
like wveins,
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Bentzisporites Pot. & Kr. 1954

Benlzisporites tricollinus (Zerndt)
Pot. & Kr. 1956

Pl. 12, Figs. 171-173

Remarks — When  overmacerated, the
spore exine completely dissolves to expose
the inner body (Pr. 12, Fic. 173). The
inner body is roundly triangular in shape with
a prominent triradiate scar and three cons-
picuous, circular cushions, one each in the
three inter-ray areas.

Triangulatisporites Pot. & Kr. 1954

Triangulatisporites lertius Pot. & Kr. 156
Pl. 12, Figs. 168-170

Remarks — When slightly overmacerated
the zona and the distal ornamentation
dissolve, giving the spore a laevigate appear-
ence; such spores were first mistaken for a
different type. On further treatment the
exine completely dissolves to expose the
inner body, which is roundly triangular in
shape and has a prominent triradiate scar
without any inter-radial cushions as seen in
Bentzisporites.

Turma, — Monoletes Ibr. 1933
Subturma — Azonormonoletes Luber 1935

Laevigatosporites Ibr. 1933
Lacvigatosporites major sp. nov.
L. 12, Figs. 174-175

Holotype — Pl. 12, Fig. 174.

Diagnosis — Oval, size 130-150 u, holo-
type 140 p, monolete mark almost reaching
the margins or sometimes slightly less. Exine
thin and translucent, laevigate.

Description — Light  vellowish miospores,
oval in polar view. Monolete mark consists
of a long slit, tecta low, labra thin, ends of
the monolete mark not bifurcated. Exine
lacvigate. Polar axis only up to -+ 100 p.

Comparison — The biggest of the known
species, L, maximus is smaller in size. The
polar axis in the present species is longer
than that of L. maximus.

Laevigatosporites maximus (Loose)
Pot. & Kr. 1956

PL. 12, Fig. 176; Pl. 13, Fig. 177
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Lacvigatosporites vulgaris Ibr.
Pl. 13, Fig. 178

Laevigatosporites desmoinensis (Wils,
& Coe) S.W. & B. 1944
Pl. 13, Figs. 179-181

Latosporites Pot. & Kr. 1954

Latosporites robustus (Kos.)
Pot & Kr. 1954
Pl 13, Figs. 185-186

Latosporites singularis sp. nov.
Pl 13, Figs. 182-184

Holotype — P1. 13, Fig. 182.

Diagnosis — Circular, size 80-90 p, holo-
type 84 u. Monolete mark 1/2 the length
of the spore, sometimes little more. Ixine
laevigate, infrapunctate, thin.

Description — Spore usually flattened in
equatorial plane and circular. The exine
is thin with the result that the spores are
generally much folded, laevigate, infrapunc-
tate,

Comparison — L. robustus and L. lalus
do not possess such nearly circular shape,
the other species of Latosporites do not
compare.

Latosporites saarensis Bhard. 1957a
Pl 13, Fig. 187

Latesporites falkenbergensis sp. nov.
Pl 13, Fig. 189

Holotype — PL. 13, Fig. 189.

Diagnosis — Spore  48-58 u, holotype
58 p. Monolete mark more than 1/2 the
length of the spore. Exine laevigate, infra-
punctate and thick.

Comparison — L. saarensis and L. globosus
Schemel (1951), are both smaller in size.

Latosporites minutus Bhard. 1957
Pl 13, Fig. 190
Cymbospora Venk. 1961

Cymbospora magna Venk. 1961
Pl. 13, Fig. 191

Punctatosporires Ibr. 1933

Puctatosporites minutus Ibr. 1933
Pl. 14, Fig. 195
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Punctatosporites obliquus (Kos. 1950)
comb. nov.

Pi. 14, Fig. 194

Holotype — Kosanke PlL. 2, Fig. 5.

Diagnosis (emended) — Circular, 30-40 p.
Monolete mark straight, more than 1/2 the
length of the spore. Exine and extrema
lineamenta coarse due to fine grana.

Description — Spores rarely with folds,
monolete mark straight, sometimes with a
third arm. Grana less than 1 p thick and
closely packed.

Remarks — In the pliotograph given by
Kosanke (loc. eit.) there appears to be a
trilete marlk, in which two of the rays form
a wide obtuse angle and the third ray 1s
almost perpendicular to the other two. A
very similar condition has been noted in
some of our specimens. We consider that
in such cases a crack has arisen in the middle
of the monolete mark, while flattening, with
the result that it appears like a trilete mark.
The wide angles of two of the rays and the
third being perpendicular substantiates this
view. Such feature also has been noticed
in the spores of Asterotheca wmeriani by
Bhardwaj & Singh (1956) where fundamen-
tally the spores are monolete with a bent
monolete mark and occassionally a crack in
the exine has been observed by them arising
perpendicular to the slit giving a false im-
pression of trilete mark. Speciososporites
minor Alpern (1958b, Pr. 2, T'16. 46) should
also be assigned here.

Punctatosporites sp.
Pl. 14, Fig. 196
Description — Spores bean-shaped, 22 u.
Monolete mark 3/4 the length of the spore.

Exine covered with 1 p. wide grana, extrema
Jineamenta coarse.

Verrucososporites (Knox) Pot. & Kr. 1954

Verrucososporites obscurus (Kos.)
Pot. & Kr. 1956

Tl. 14, Figs. 197-198
Torispora Balme 1952

Torispora securis Balme 1952
Pl. 14, Figs, 192-193

THE PALAEOBOTANIST

Subturma — Zonomonoletes Luber 1935

Speciososporites Pot. & Kr. 1954

Cf. Speciosasporites sp.
Pl. 13, Fig. 188

Description — Spore dark brown, 86360 .,
oval. Monolete mark more than 1/2 the
length of the spore, shghtly bent in the
centre. The labra are thickencd, cach
about 75 p wide and dense. There is also
present a thick equatorial rim or cingulum
aronnd the spore which is about 10 uw wide.
Spore exine distally as well as Iaterally beset
with spines of irregular thickness, blunt,
conical and with a broad base. They are
cdensely packed on the exine the bases join
up together to form a broken, incomplete
reficulum as seen in Camplotriletes.  On the
proximal surface, the exine in between the
cingulum and the labra is laevigate. Fine
punctations are also met with interspersed
among the coni.

Comparison — Among the Zonomonoletes,
Speciososporites has a cingulum but it dis-
tinguishes by its ornamentation consisting
of fine grana only. Pericutosporites has a
much thicker cingulum and Pectosporites
differs in its organization. The spore des-
cribed here shows an organization which has
not been reported so far. So far only one
specimen has been found.

Anteturma — Pollenites R. Pot, 1931
Turma — Saccites Erdtman 1947
Subturma — Polysaccites Cookson 1947

Alatisporites Ibr, 1935

Alatisporites potoniei sp. nov.
Pl. 14, Tig. 199

Holotype — Pl 14, Fig. 199,

Diagnosis — Size  90-100 4,  holotype
110 x 80 p. Y-mark prominent, rays going
up to the margins. Body in all the three
inter-radial areas covered with sacci. DBody
and bladders beset with up to 3 p wide
verrucae, sparse but uniform in shape and
with fine grana interspersed between the
verrucae. Body wall thick.

Description — Yellowish brown miospores,
overall shape of the spore oval. Body of
the spore triangular with rounded angles.
Spore in periectly flattened conditions rarely
met with, in most cases the sacei overlapping
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the body and making it obscure, in certain
others sacci flattened in a particular way and
the ornamentation being uniform the spores
appearing like a tetrad. Saccus present on
all the three sides of the spore body leaving
only a small gap uncovered at the three
angles and along the Y-mark. Rays tra-
versing the entire length of the spore body.
Body, and the bladders uniformly covercd
with coni which are up to 3 p in thickness,
fine grana interspersed with the verrucae,
Body exine up to 4 u thick.

Comparison — These spores compare with
A. tnflatus Kos., in the nature of the saeci,
but the ornamentation is different in this
case and does not afford any comparison,
with the earlier described species.

Remarks — The ormamentation, by
possessing grana and verrucae, :Icparts from
the usual ones met with in Alatisporites,
though practically all sorts of sculptura.l
elements are met with in this genus. The
presence of verrucae adds to this range of

variation,

Alatisporites rugosus sp. nov.
Pl. 14, Figs. 207-208

Holotype — PL. 14, TFig. 207,

Diagnosis — Size 60-80 1., holotype 70 .
Y-mark prominent, rays ending at the cqua-
tor, spore exine verrucose covered densely
with vyerrucae. Sides bearing 2 saccl each
borne nearcr the angle. Exine of sacci
infragranulose.

Deseription — Overall shape of the spore
roundly triangular, body with convex sides
and rounded angles, 66 x 56 ., Y-mark
prominent. Ornamentation of the spore
‘body verrucose, verrucac closely spaced and
of unequal sizes, extrema lineamenta of the
spore body beset with low dentate projec-
tions. Bladders six in number, each about
32 1 long, two at each angle, one cach at the
end of a side, leaving small gap at the angles
but wider space between those of the same
side. Bladder exine fincly infragranulose.
Distal side of the spore body having certain
dark, thickened, globular areas.

Comparison — The  hitherto  described
species of Alatisporites do not compare with
A. rugosus, the main difference heing in the
bladders so that the two bladders of the same
sidle are located nearer the angles. Certain
rounded dark areas, spread over on the
distal side of the spore do not appear to be
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due to extraneous matter attached to the
body exine. These bodies seem to be
common in this species, met with in all the
specimens observed. Such a feature has
also been observed in the otherwise laevigate
A. inflatus by Kosanke (1950).

Alatisporites cf. exceptus Alpern 1958b
Pl. 14, Fig. 200

Deseription — Triangular, 90-100 pu, Y-
rays reaching the eqnator, labra not well
developed, faint but prominent, exine ver-
rucose, verrucae low and irregular.  Bladders
usually located, one each, round the three
angles, infragranulose, Sometimes one or
more of the bladders may show a notch or
division opposite the ray-end,

Alatisporiles falkenbergensis sp. nov.
Pl 14, Figs. 204-206

Holatvpe — PL. 14, Fig. 204

Diagnosis — Triangular, 68-88 v, holotype
body 68 < 64 % 60 @, overall size about
88 u (across), including the bladders. Y-
mark prominent, rays going up to the
equator. Single bladder attached to the
three sides of the spore leaving the three
angles free. ILxine laevigate, bladders infra-
granulose.

Description — The bladders cover the sides
of the spore body wholly except for the three
angles. Sometimes bladders get folded or
even obliterated in the middle to give the
impression of more than one bladder on each
side. Sometimes bladders are wider than
the length of the spore-side bearing it.

Comparison — A, inflatus and A. verru-
cosus have crassitudinous body equator,
A. exceptus and A. cf. exceptus have angular
bladders and A. pustulatus and A. rugosus
have verrucose exine of the body. A.
potonier has verrucose sculpture on the
bladders and body.

Alatisporites inflatus Kos. 1950
Pl 14, Iigs. 209, 210

Remarks -—— There scems to be very little
difference between A. varius and A. inflatus.
The difference between these species scems
to be only in the nature of a fold in the
bladder. It has been noticed that folds in
the bladder may create such diverse feature
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50 as to appear having many small bladders
or two or three bladders. In view of this it
is advisable that these species may be placed
together in a single species. An important
feature of A. inflatus not remarked by
Kosanke (1950) is the crassitudinous equator
of the spore body clearly seen in the holotype
as well as the specimens illustrated here.

Alatisporites pustulatus Ihr, 1933
Pl. 14, Fics. 202, 203

Remarks — The multibladdered appear-
ance in thesc specimens is only due to the
folding of the succi and not actually due to
the presence of many bladders. A. pustu-
latus hardly differs from A. punctatus Kos.

Subturma — Monosaccites (Chitaley 1951)
Pot. & Kr. 1954
Infraturma — Saccizonati Bhard. 1957a

Endosporites Wils. & Coe 1940

Reanarks — Endosporites was created by
Wilson and Coe (1940) to include bladdered
miospores with a prominent central body and
a trilete mark as is the case in the genotype
E. ornatus. Similar spores had been earlier
described by Ibrahim (1933 — Zonale-sporites
globiformis, Z. rotundus) Loose (1934 — Z.
zonalis) and Raistrick (C,, C,). Besides
E. ornatus, Wilson and Coe (1940) as well as
Kosanke (1950) added a number of other
species to Endosporites. Chaloner (1953)
described microspores of a lycopsid cone
identifying them with Endosporites. From
this study he also concluded that E. glob:-
formis, E. zonalis, E. ornatus, E. formosus
Kos., and IY. vesicatus Ios. were one and the
sine species. In the opinion of Potonié
and Kremp (1956} the species of Endosporites
can be distinguished from each other mainly
by the differences in the size ratio betwecn
the body and the bladder of the species.
However, Chaloner (1950) has found that
the body-bladder-size ratio varies so widely
within a single cone of Polysporia mirabilis
Newb., as to cover E. globiformis, E. ornatus
and E. zonalis. Thus it is apparent that the
body-bladder-size ratio is not enough for
the separation of most of the species in the
genus. In our opinion effort should be made
to discover the tangibility of some other
criteria for specific delimitation. Meanwhile
specimens should be referred to one or the
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other existing species depending upon their
closeness to the holotvpes.

Endosporites ornatus Wils. & Coe 1940
Pl 15, Fig. 211

Endosporites globiformis (Ibr.)
SW. & B. 1944
PL 15, Fig. 212
Endosporites zonalis (Loose) Knox 1950
Pl 15, Figs. 213, 214
Cf. Endosporites sp.
Pl. 15, Fig. 215

Description — Yellowish brown miospores,
with mostly oval to roundly triangular shape.
The size is £ 160 w. The spore body is
roundly triangunlar --80 u, and the bladder
15 - 56 p wide and almost uniform around
the spore body. Y-rays distinct, almost
going up to the marging. In the spore
illustrated here the spore body has slightly
got shifted with the result that the promi-
nent Y-mark is limited to the contour of the
body, whereas there is another mark going
up to the margin. The spore body is
+ laevigate, there are three knob like
dark cushions present in the three inter ray
areas. The bladder is structured. There is
present a darkened ndge-like limbus with
fine sculpture of the nature of small coni.

Comparison — Cf. Endosporites sp. differs
from Endosporites in possessing fine coni
along the extrema lineamenta along with
the infragranulations on the bladder.

Remarks — Since only one specimen has
been studied so far, it has been referred to
as CI. Endosporites for the present, duc to
its overall resemblance to Endosporiles.

Infraturma — Triradites (Pant) Bhard. 1955

Wilsonia Kos. 1950

Wilsonia delicata Kos, 1950
Pl. 15, Fig. 216

Wilsonia kosanker Bhard. 1957a
Pl 15, Figs. 217-218
Candidispora Venk. 1961

Candidispora candida Venk.
Pl. 15, TFig, 219

Candidispora aequabilis sp. nov.
Pl. 15, Fig. 220; PL 16, Figs. 221-223

Holotype — P1. 15, Fig. 220.
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Diagnosis — Oval  to  circular, rarcly
roundly triangular, 120-150 u. Two of the
rays in Y-mark long, reaching the equator
of the body, forming an obtusc angle and the
third ending up before the inner margin of
the rim or smaller; body exine finely verru-
cose. ILEquatorial area of the body not dark,
instead, has the same density as the other
portions of the body. Bladder infrareti-
culate.

Description — The shape of the body in
most of the cases observed is circular to
subeircular and the roundly triangular shape
is very rarely met with. The equator of the
spore body is not darkened, but clearly dis-
tinguishable and well marked, with a few
arcuate or circular folds. Two of the rays
meet virtually in a straight line with a slight
notch and extend up to the equator of the
body and the third ray is generally very
small or even indistinguishable with the
result that it appears almost as if the body
has a monolete mark, but under higher
magnifications and when open is clearly seen
and the trilete naturve is established. In
certain cases the third arm is seen to reach
the inner margin of the rim, but such ins-
tances are rare. Bladder infrareticulate.

Comparison — Though  organizationally
there i1s a great deal of similarity between
C. candida and C. aequabilis the later dis-
tinguishes by mostly a circular to subcircular
body with an unthickened equatorial region
of body wall.

Candidispora falkenbergensis sp. nov.
Pl. 16, Figs. 224-225

Holotype —TP1. 16, Fig. 224.

Diagnosis — Oval, 110-140 u, holotype
125 p (along the longest diameter), central
body 55-70 p, in the holotype 55 ., triangular
with marginal folds. Y-mark prominent,
rays almost reaching the margin of the
body.

Description — Oval to elliptical, brownisly
vellow miospores, the central body is tri-
angular with few marginal folds which are
not regular. The exine of the spore body
appears to be laevigate and the bladder
infrareticulate.

Comparison — C. candida differs in possess-
ing a thick rim around the spore body and C.
acquabilis differs in the circuloid shape of
body, both the characters being absent in C.
Sfalkenbergenss.
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Latensina Luber 19535
Latensina trileta Alpern
Svi. — Latensina triletus Alpern 1958D,

PL 16, Figs. 226-227.

Description of our specimens — Light yel-
lowish brown miospores, circular, broadly
elliptical to oval, 60-80 p., body subcircular,
closely following the contour of the spore,
no folds present, 40-50 p. The saccus is
narrow --8-10 ¢ and uniform around the
body and thick as in the case of a limbus.
Y-mark very laint, arms up to 8 p, when
open a window like gap apparent. In most
of the cases the Y-marlk is hardly perceptible.
Thick nature of the bladder indicates that
they are stuck together and not blown out.

Remarks — The specimen  described by
Schemel (1951) from the Mississipian of the
Duggett county, Uttah, U.S.A., as Endo-
sporites pallidus probably is a spore assign-
able here.

Guthorlisporites Bhard. 1954

Guthorlisporites magnificus

Bhard. 1954, 1955
Pl 16, Fig. 228

Guthorlisporites densus sp. nov.
PL 16, Figs. 229-230; PL. 17, Yig. 231

Holotype — P1. 16, Fig. 229.

Diagnosis — Oval — subcircular, size 90-
130 u, holotype 100 w; prominent circular
dark central body, - 40-44 . without any
fold. Y-mark prominent, arms going up to
the equator of the body.

Description — Generally oval, but occa-
sionally circular, body light to dark brown
and the bladder golden vellow in colour,

bodv wall without any [folds. Bladder
infrareticulate.
Comparison — In contrast to G. magnificus

the body lacks folds and is comparatively
thicker and darker in colour. The spore
figured by Cross & Schemel (1951, F1a. 2B),
under Endosporites probably belongs to this
species of Guthirlisporites.

Infraturma — Aradiatii Bhard. 1955
Florinites S.W. & B. 1944
Florinites visendus (lbr.) S\W. & B. 1944
Pl. 17, Fig. 232
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Florinites similis Kos, 1950
PL. 17, Figs. 233-234

Remarks — F. visendus approaches in size
but differs in not possessing a well defined
body. F. velans also has a similar size range
but has a prominent trilete mark. F.
elegens is much bigger in size.

Flovinites junior Pot. & Kr. 1956

Pl 17, Fig. 235

Llorinates cf. pumicosus (Lbr.)
SW. & B. 1944

Pl 17, Fig. 239

Description — The specimens observed by
us are 70-84 p in largest diameter, broadly
elliptical to oval. The region of the central
body is thin and shows no indication of a
mark. The bladder is infrareticulate.

Remarks — As the holotype of this species
has a prominent central body, the spores
described here due to lack of a central body
are referred here as a F. ¢, pumicosus.

Florinites circularis Bhard. 1957a
Pl 17, Fig. 238

Flopinites mediapudens (Loose)
Pot. & Kr. 1956

Pl 17, Fig. 237

Florinites ovalis Bhard. 1957a

PL 17, Fig. 236

Infraturma — Vesiculomonosaccites (Pant)
Bhard. 1955

Potonicisporites Bhard., 1935

Potonieisporites sp.
Pl. 17, Fig. 242

Description — Yellowish brown miospores
size 120 x 90 p, central body rounded,
- elliptical than oval. Due to flattening,
central body folded secondarily into two
series of folds, the first scries of folds running
along the margins of the central body and the
second series running in the central portion,
perpendicular to the monolete mark and
biconvex in outline. Folds prominent and
regular. Monolete mark prominent, and
extending through the whole length of the
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central body. Bladder infrareticulate. LEx-
trema lineamenta and exine laevigate.

Comparison — P. novicus Bhardwaj has a
smaller monolete mark only extending up to
1/3 length of the spore and has been described
from Britenbacher Schichten (Stephanian €)
of Saar-Pfalz whereas our specimen is from
an older horizon.

Subturma — Disaccites Cookson 1947

Vesicaspora Schemel 1951

Vesicaspora incomposita sp. nov.
PL. 17, Figs. 240-241

Holotype — P1. 17, Tig. 240.

Diagnosits — Oval, 80-90 u, holotype 94 1,
body elliptical, more like a spindle with long
vertical-equatorial axis and a short hori-
zontal-equatorial axis. The two bladders
on the lateral sides of the body joined
laterally, No germinal aperture on the spore
body. Central bodv laevigate and bladder
infrareticulate with fine meshes.

Description — On the body, fine striations
are present which run parallel along the
length of the body, these appear more like
folds. The body occupies the whole width
of the spore.

Comparison — V. wilsonit Schemel (1951)
has a smaller, more oval body and is smaller
mn size.

Infraturma — Striatiti Pant
Kosankeisporites Bhard. 1955
Kosankeisporites sp.

PL 17, Iig. 243

Description — Yellowish spores with two
large bladders on either side of the spore
body, generally flattened in an equatorial
plane. Central body darker in colour,
laevigate, ellipsoidal with a Jonger vertical
equatorial axis bearing a well demurcated
sulcus on the distal side, sulcus lies on the
vertical-equatorial axis, sulcus as long as the
central body and about 48 p broad. On
the proximal side of the central body there
are thin striations running perpendicular to
the suleus. These are very faint and can be
seen only under oil. Bladder infrareticulate
with fine meshes,

Comparison — K. elegans (Kos.) Bhardwaj
is bigger and has a more prominent uniform
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suleus and has striations running in a zigzag
pattern on the proximal side of the spore.

Remarks — I'he spore figured by Cross &
Schemel (1950, Fie. 2B), probably belongs
to Kosankeisporites.

Turma — Praecolputes Pot. & Kr. 1954
Schopfipollenites Pot. & Kr. 1954

Schopfipollenites ellipsordes (1br.)
Pot. & Kr. 1954
TL 17, Figs, 244-245

MIOFLORAL COMPOSITION
OF FALKENBERG COALS

In dealing with the miofloral composition
of the Falkenberg coals the spore assemblage
has been divided into dominant, subdomi-
nant, accessory, rare and very rare groups.
The most prominent genera with the maxi-
mum percentage have been considered as
dominant tvpes. The subdominant and the
accessory being relatively secondarv and
tertiary in importance. The rare types are
generally represented by 2 per cent of the
composite flora or less, while the very rare
types are those which have not figured in
the counting, but are present in the seam-and
represented by one or two specimens each.
Their list has been provided here, to complete
the picture of the flora in each seam, but,
for the stratigraphical considerations they
have been taken as absent.

SOUTH FIELD
Seam 4 (Samples 220, 221 and 222)

The mioflora of this seam is composed
of 24 genera and 30 species of spores.
Apiculatisporis, Florinites and Torispora
form the major bulk of the spore assemblage.
Apiculatisporis with a single species .
tucundus 1s the dominant spore genus with
27 per cent of the total assemblage. Tori-
spora and I'lorinites form the subdominant
genera.

Torispora is represented by T, securis and
averages 14 per cent.

Florinites is represented by the following
- 5 species totaling 12 per cent of the assem-
blage.

F. visendus

F. similis

F. jumor
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E. circularis

I mediapudens

Among the other notable genera which
constitute accessory genera are, Cyclograni-
sporites with its two species C. aureus and
C. grandiculus; and Cadiospora with all its
four species, viz., C. aggera, C. absoluta and C.
tumula. Punclatosporites with P. minutus,
P. obliguus and P. sp. and Candidispora
with all the three of its species C. candida,
C. falkenbergensis and C. aequabilis comprise
about 6 per cent each of the total assemblage.

Lycospora represented by L. triangulata
and L. parva and Verrucososporites repre-
sented by V. obscurus are represented by
3 per cent each.

The following list comprises of only rare
spores that have been recorded in the first
200 spores studied for each sample (each
representing up to 2 per cent of the total
assemblage).

Leiotrileles adnatoides

Punctatisporites lacigatus

Punctatisporites obesus

Calamospora straminia

Calamospora sp. C

Calamospora pallida

Raistrickia sactosa

Raistrickia bulbosa

Microreticulatisporites fistulosus

Foveolatisporites fenestraties

Foveolatisporiles clarus

Camplotriletes falkenbergensts

Reticulatis porites ornatus

Triquitrites fibracuris

Triquitrites bransonii

Cirralrivadites saturnii

Lacuvigatosporites niajor

Lacvigatosporites desimoinensis

Cymbospora magna

Guthorlisporiles magnificus

The spore species listed below are very
rare ones, being represented by only 1 or
2 spores in the whole spore assemblage.

Leiotriletes grandis

Letolriletes sphacrotriangilus

Calamospora hartungiana

Plapisporites magnus

Raistrickia crocea

M icroreticulatisporites nobilis
Triquitrites gractlis
Ahrensisporites mamillaris
Wilsonia delicata

Among the megaspore gencra, Tuberculati-
sporites and Schopfi polleniles are present in
good number; and Triangulatisporites and
Bentzisporites are absent,
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Seam 3 (Samples 214, 215 and 216)

33 genera and 71 species are represented
in this seam.

Florinates, Punctatosporites, Triguitrites and
Calamospora form the major bulk of the spore
population. Florinites forms about 30 per
cent of the assemblage and is represented by
the following 6 species:

F. visendus
. Junior
. stmilis
. circularis
ovalis
. mediapudens

F. mediapudens and I'. civeularis constitute
the main bulk, the rest of the species being
represented by only a very negligible per-
centage.

Punctatosporites is represented by P.
obliguus and P. manutes and averages about
12 per cent.

Triquatrites is represented by the following
species:

T. inusitatus
T. bransonit
T. fibraauris
T. exiguus
T. leiolitus

Among the species of Triguitrites listed
above only T. bransonii represents about
10 per cent and the rest comprise only about
3 per cent of the total assemblage.

Calamospora constitutes about 15 per cent
of the assemblage and is vepresented by the
following species:

C. falkenbergensis
C. perrugosa

C. microrugosa
C. pallida

C. straminea

The other important genera, that are well
represented, are:

Cadiospora, with all the four species C.
aggera, C. laminata, C. tumula and C. absoluta
6 per cent; Foveolatisporites with I, clarus
and F. fenestratus averaging 5 per cent and
Torispora securis averaging 6 per cent.

The following species listed here are re-
presented only by a very meagre percentage
(1-2 per cent or less than 1 per cent) among
the first 200 spores observed in each sample:

Letotriletes grandis
Letotriletes adnatoides
Leiotriletes subadnatoides
Punctatisporites obesus
Granulatisporites manatus
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Cyclogranmisporites grandiculus
Lophotriletes commaissuralis
Cyclogranisporites aureus
Planisporites magnus
Apiculatisporis tucundus
A piculatisporis aculeatus
Pustulatisporites pustulatus
Microreticulatisporites novicus
Microveticulatisporiles fistulosus
Reticulatisporites maximus
Savitrisporiles cingulatus
Cirvatrivadites saturnii
Laevigatosporites desmoinensis
Cymbospora magna
Candidispora candida
Candidispora aequabilis
Candidispora falkenbergensis
Guthirlisporites densus
Lycospora triangulata
Lycospera parva
Lycospora votunda
The following spore species though present
in the slides studied, have not been met
with among the first 200 spores counted [or
each sample and thus are very rare in this
seam: '
Punctatisporites gravus
Calamospora mucrorugosa
Raistrickia irregularis
Raistrickia sp.
Razistrickia cvocea
Raistrickia saetosa
Microveticulatisporites nobilis
Camptotriletes falkenbergensis
Muvrospora sp.
Aggerispora campta
Lacvigatosporites desmoinensis
Alatisporites potoniet
Alatisporites falkenbergensis
Alatisporites inflatus
Endosporites globiformais
Latensina trileta
Among the megaspore genecra, Bentzi-
sporites and Schopfipollenites are represented
by a large number of spores; Triangulati-
sporites and Tuberculatisporites are totally
absent.

Seam 2 (Samples 205, 206 and 207)

Seam 2 is by [ar the richest in its spore
contents within the whole sequence studied,
and 35 spores genera and about 91 specics
are represented. Cirvalriradites, Punctato-
sporites, Cyclogranisporites, Triquitrites, Lyco-
spora and Florimites are the dominant and
the subdominant spore genera.
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Punctatosporites is represented by two
species viz., P. obliguus and P. minutus and
averages 16 per cent.

Cirratrivadites consists ol two species C.
saturnii and C. altitectus and is 13 per cent.

Cyclogranisporiles is  represented by 3
species  ViZ.,

C. grandiculus

C. aureus
C. formosits

The first species is represented by 10 per .

cent and the other species constitute only
about 05 per cent of the assemblage.

Triquitrites is represented by the [ollowing
5 species viz.,

T. fibraauris
T, bransonii
1. leiolitus

1. inusitatus

T. priscus

Only T". bransonii shows a good represen-
tation of about 11 per cent, the rest being
represented by only one or two specimens
among the whole series of slides observed.

Lycospora comes into prominence in this
seam and forms 115 per cent and is repre-
sented by two species, L. triangulata and
L. parva.

Florinites is represented in this seam by
6 species and forms onlv 9 per cent of the
total assemblage. The species represented
here are:

I, visendus

L. similis

E. junior

. circularis

E. mediapudens

Among the accessory spores constituting
about 2-3 per cent cach are:

Letotrilefes adnatoides
Camptotriletes falkenbergensis
Cymbospora magna
Torispora securis

The spore species listed below form a
very minor percentage of the whole flora,
These are met with among the first 200
spores observed in each sample and are
only represented by a very low percentage,
1 per cent or less than 1 per cent.

Punclatisporites obesus
Calamospora sp. C
Calamospora pallida
Calamospora straminea

Calamospora perrugosa

Crranulatisporites minutus
Cadiospora absoluta
Cadivspora aggera

Apiculatisporis tucundus
Planisporites magnus
Lophotriletes pseudaculeaties
Razstrickia sp.
Raistrickia grandibacculata
Raistrickia sactosa
Raistrickia angusta
Foueolatisporites fenestratus
Microreticulatisporites fistulosus
Cam plotriletes falkenbergensis
Savitrisporiles cingulatus
Sawvitrisporites camptotus
Savitrisporites obliquus
Aggerispora campta
Galaeatisporites falkenbergensis
Laevigalosporiles desmionensis
Alatisporites potoniei
Alatisporites riegosus
Alatisporites falkenbergensis
Alatisporites pustulatus
Candidispora candida
Candidispora acquabilis
Guthirlisporites densus
The following are very rare species which
though present in this seam do not figure in
counting and are represented by only one
or two specimens. These are:
Calamospora falkenbergensis
Calamospora perrugosa
Lophotriletes commissuralis
Cadiospora laminata
Planisporites civeularis
Raistrickia crocea
Raistrickia bulbosa
Microreticulatisportles novicus
Reticulatisporites maximus
Reticulatisporites ornatus
Ahrensisporiles svmelricus
Ahrensisporites angulatus
Ahrensisporites mamillaris
Camptotriletes certus
Crassispora pseudolacvigata
Crassispara pfalzensis
Bullaspora fluctiara
Bullaspora globosa
Bullaspora tmplicata
Bullaspora pulcherrima
CI. Speciososporites sp.
Latosporites saarensis
Alatisporites cf. exceptus
Alatisporites pustulatus
Guthirlisporites densus
Latensina trileta
Calamospora, Raistrickia, Ahrvensisporiles,
Bullaspora and Alatisporites though repre-
sented by a large number of species each
(7, 6, 4, 4 and 5 respectively) form only a
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very iminor percentage of the population,
each of the species being represented only
by a few specimens.

The following species are also contined to
this seam only:

Converrucosisporites sp.
Verrucosisporites sp.

A piculatisporis aculeatus
Camptolriletes certus
Triquitriles leiolitus
Triquitrites priscus
Ahrensisporites symelricies
Ahrensisporites angulatus
Savitrisporites cingulatus
Crassispora pscudolacvigata
Crassispora pfalzensis

Cf. Speciosos porites sp.

Bentzisporites,  Triangulalisporites  and
Schopfipollenites are present and Tuber-
culalisporites is absent among the megaspore
genera.

Seam 1 (Samples 203 and 204)

Seam 1 is the topmost in South field and
is populated by 27 gepera and about 44
species ol spores,

Florinites, Apiculatisporis, Punctatisporites
and Punctatosporites are spore genera form-
ing the major bulk of the spore assemblage.

Florinites which is a dominant spore
genus averaging 27 per cent, is represented
here by 5 species viz.,

F. visendus

F. junior

F. civcularis

F. ovalis

F. mediapudens

The last of the above listed species has
the maximum representation of about 22 per
cent and the rest forming only about 5 per
cent, of the total assemblage.

Apiculatisporrs averages about 2075 per
cent being represcuted by two species A.
tucundus and A. singularis.

DPunctatosporites the monolete spore genus,
is represented by P. minwulus and P. obliquus
anc averages about 14 per cent of the total
assemblage.

Punctalisporiles is represented by P. obesus,
and P. gravus but P. obesus alone accounts
for about 8 per cent and the other two though
present are rare.

Torispora though well represented averages
only 6 per cent of the population.

Verrucosisporites represented by Verru-
cosisporites donariz, Verrucosisporites guthirlii

THE PALAEQOBOTAXNILSL

and  Verrucosisporites  pergranulus  total
about 6 per cent of the whole assemblage.

Triquitrites is vepresented by three species
. bremsonii, T. fibraauris and 1. cuspidatus,
only the first having a sizable representation
of 4 per cent and the other two being re-
presented by less than 1 per cent each.

The following species are accessory spore
tyvpes and form only a iminor percentage of
the spore population, represented by only
2-3-5 per cent each.

Cyclogranisporites grandiculus

Planisporites magnus

The spore species listed Dbelow though
represented in the first 200 spores studied
in each sample are rare and less than 1 per
cent cach of the total assemblage.

Leiotriletes adnatoides

Punctalisporiles obesus

Calamospora microrugosa
Granulalisporibes minutus
Verrucosisporites donarii
Verrucosisporiles magnus

Cadiospora aggera

Cadiospora absolula

Microreticulatisporiles fistulosus

Cam plotrileles falkenbergensis

Cirratriradites saturnii

Cirratrivadites allifectus

Cvmbospora magna

Verrucososporites obscurus

Lacevigatosporiles desmoinensis

Lacevigatosporites maxiimus

Latosporites falkenbergensis

The species listed below are very rare and
though present in the whole spore complex,
have not becn met with among the first 200
spores counted for each sample,

Punctatis borttes gravus

Foveolalisporites clarus

Murospora sp.

Savitrisporites obliquis

Bullaspora fluctuara

Wilsonia delicata

Candidispora candida

Verrucososporites and Cirralrivadites are
represented here by a very minor percentage
of less than 1 per cent each.

Among the megaspore genera Tuberculati-
sporites, Benlzisporites, and Trianmidatis-
porites are represented here,

NORTH FIELD
Seam 9 (Samples 235 and 237)

27 genera and 51 species of spores aie
recorded from this seam.
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Lycospora and Foveolalisporites comprise
of 47 per cent and 16 per cent respectively
of the total assemblage.

Foveolalisporites is represented by all the
three species F. fenestratus, I'. clarus and
F. insignis.

Lycospora is represented Dby only one
species L. pseudoannulata,

Among the subdominant spore genera are
Punctatosporites and  Cirratriradiles, each
forming 6 per cent of the total assemblage,
the former represented by P. minutus and
P. oblignus and the latter by 3 species C.
satuwrnit, C. altitectus and C. dilaterus.

Torispora, Leiolriletes and Camplotriletes
are the accessory genera.

Letotriletes with 3 species, L. grandis,

sphacrotriangulus and L. adnatoides 1s
represented by 5 per cent of the total assem-
blage.

Camptotriletes and Torispora are repre-
sented cacli by 4°5 per cent, the former with
one species C. falkenbergensis and the latter
with its single species T'. securis.

The following are the rare sporc types,
each represented by a very small percentage
(less than 1 per cent).

Calamospora niicrorugosa

Calamospora pallida

Granulalis porvites minitus

Cyclogramsporites grandiculus

Cyclogranisporites formosus

Triquitrites exiguus

Triquitvites fibraauris

Triquitrites bransonii

Triguitrites brevipalvinatics

Triguitrites arculatus

Candidispora candida

Florinites junior

Florinites circularis

The rest of the spores listed below are
very rare types, represented by only one or
two specimens in the whole assemblage
and have not been met within the first 200
spores counted for each sample.

Punctalisporites laevigaties

Calamospora hartungiana

Cvelogranisporites auwreus

Verrucosisporites donaric
Cadiospora lananata
Raistrickia crocea

Raustrickia bulbosa
Microreticulatisporites fistulosus
Microreticulatisporites nobilis
Aggerispora campia

Murospora sp.

Cymbospora magna

193

Laevigatosporites maximus

Laevigalosporites desmoinensis

Latvsporites robustus

Verrucososporites obscurus

Alatisporites pustulatus

Alatisporites inflatus

Endosporites zonalis

Florinites visendus

Flovinites cl. puniicosus

Among the megaspore genera Bentzispo-
rites and Schopfi pollenites arc well represented
and T'uberculatisporites and Triangulatispo-
rites are abscnt.

Seam 8 (Samples 232, 233 and 234)

The spore flora of this seam comprises of
29 genera and 56 species.

Lycospora and Torispora are the dominant
genera forming 43 per cent and 21 per cent
respectively. Torispora is represented by
T". securis and Lycospora by L. tmmrwfum
and L. pseudoannulala.

Punctatosporites is the subdominant genus
represented by Pooninatus and P, obliquus
averaging 11 per cent.

Among the accessory spore genera are
Foveolatisporites with 2 species F. fenestratus
and F. clarus and Verrucososporites with a
single species V. obscurus represented by
7-5 per cent and 6 per cent respectively.

It is of interest to note that among 56
species represented in this scam, only about
S species constitute the major bulk.

Among the rare spore species the follow-
ing are 1 per cent or less in total assemblage.

Leiotriletes sphacrotriangulus
Letotriletes adnatordes
Punctatisporites obesirs
Punctatisporites gravus
Calamospora perrugosa
Calamospora fmrtmz nana
Cyclogranisporites anreus
Planesporites magnus
Apiculatisporis iucundits
Camptotrileles falkenbergensis
Reticulatisporites ornabus
Triguitrites bransoniy
Triquitrites exiguus
Triquiteides brevipulvinalus
Cirvatriradiles salurnii
Laevigalosporites desmoinensis
Alatisporites falkenbergensis
Guthirlisporites dmmrs
Guthorlisporites magnificus
Florinites junior

Florinites mediapudens
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The following list of spore species are
very rare types represented by only one or
two specimens and have not been recorded in
the first 200 spores counted for each sample.

Leiotriletes grandis
Letotriletes convexus
Calamospora pallida
Calamospora microrugosa
Calamospora breviradiata
Lophotriletes commissuralis
Cyclogranisporites grandiculus
Cyelogranisporites fuscus
Cyclogranisporites formosus
Cadiospora laminata
Planisporites circularis
Raistrickia grandibacculata
Raistrickia crocea

Cf. Cyelobaculisporites sp.
Microreliculatis porites novicus
Microveticulatisporites fistulosus
Microveticulatisporites gravimaricatus
Camptotriletes falkenbergensis
Aggerispora campta
Cirratriradites altitectus
Ahrensisporites mamillaris
Cymbospora magna
Punctatosporites obliguies
Candidispora candida
Flovinites cf. pumicosus
Florinites similis

Tuberculatisporites,  Benlzisporites  and
Schopfipollenites are the megaspore genera
that are well represented and Triangulati-
sporites is absent.

Seam 7 (Samples 229, 230 and 231)

The mioflora of this seam comprises of
29 spore genera and 47 species,

Torispora and Verrucososporites constitute
the dominant spore genera, each represented
by 37 and 27 per cent respectively. These
genera are represented by their only species,

Laevigatosporites is the subdominant spore
genus constituting 18 per cent of the total
assemblage in this scam and rvepresented by
the following species.

L. maxtmus

L. wnlgaris

L. major

L. desmoinensis

Apiculatisporis with one species, A. fucun-
dus forms 45 per cent, Cirratrivadites with
two species C. annulatus and C. dilaterus
forms 45 per cent, Laftosporifes represented
by a single species L. singularis forms 3-5
per cent of the total assemblage.
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Puenctatos porites represented by two species
P. minutus and P. sp, forms 4 per cent and
Lycospora is 3-5 per cent of the total assem-
blage represented by L. parva and L. rian-
gulata,

The following spore species listed here
are the rare species represented by 1 per
cent or less than 1 per cent.

Leiotriletes adnatoides
Punctatisporites obesus
Punctatisporites laevigatus
Cyelogranisporites formosus
Verrucosisporites donarii
Plantsporites magnus

Raistrickia aculeolata
Microveticulatisporites aequabilis
Microreticulatisporites gravimuricatus
Foveolatisporites fenestratus
Foveolatisporites insignis

Triquitrites bransonii
Triquitrites inusitatus

Grravisporites sp.

Florinates of. pumicosus

Florinites cireularis

The other spore species in this assemblage
which are very rare, being represented only
by one or two specimens and not met with
among the first 200 spores counted in each
sample are:

Leiotriletes convexus
Cadiospora laminata
Planispoerites circularis
Raistrickia grandibacculala
Microveticulatisporites novicus
Foveolatisporites clarus
Casmptotriletes falkenbergensis
Triguitrites filraauris
Triquitrites brevipulvinatus
Bullaspora globosa
Bullaspora tmplicata
Florinites visendus

Florinites junior
Candidispora candida

Among the megaspore genera, Tuberculati-
sporites, Bentzisporites and Triangulatisporites
are present and Schopfipollenites which is
throughout recorded is notably absent in
this  seam.

Seam 6 (Samples 226, 227 and 228)

The two top samples of this seam are
highly coalified and hence do not yield well to
maceration. Though a good number of spores
could be secured, they are badly preserved,

In all about 27 genera and 39 species are
represented in this seam.
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Florinites is the dominant genus with 35
per cent representation,

Florinifes 1s represented by 4 species:

I, junior

F. similis
‘. pumicosus

F. circularis

F. qunior and F. circularis are the most well
represented  species,

Lycospora is the subdominant genus with
21 per cent representation, and is represented
by L. triangulata, L. rolunda and L. parva.

Vestispora with its only species V. cf.
vinculata forms 8 per cent. A piculatisporis
is represented by A. dfwcundus comprises
5 per cent.

Calamospora 1s represented by the follow-
ing species and forms 6'5 per cent of the
total assemblage:

C. falkenbergensis
C. perrugosa

C. nucrorugosa

C. breviradiata

C. ct. breviradiata

Planisporites represented by P. rarus and
P. magnus comprises 3+6 per cent.

Puynctatosporites with only one species
P. minutus forms 45 per cent of the total
assemblage. The genera listed above re-
present the accessory groups.

Among the other spore species represented
in this seam the following species form the
rare types (represented by 1 per cent or less
than 1 per cent).

Leiotrileles adnatoides
Levotriletes subadnatordes
Punctatisporites obesus
Granulatisporites parvus
Lophotriletes commissuralis
Granulaiisporiles minulus
Cyclogranisporites grandiculus
Cyclogranisporites aureus
Cyclogranisporties formosus
Verrucosisporites donarii
Cf. Cadiospora sp.
Raistrickia grandibacculata
Microreticulatisporites nobilis
Foveolatisporites clarus
Triquatrites fibraauris
Triquitrites exiguus
Triquatrites bransonii
Triquitrites brevipulvinatus
Cirratrivadiles saturnii
Cristatisporites elegans
Lacevigatosporites major
Laevigatosporites desmoinensis

Latosporiles minutus

—
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Torispora securis

Candidispora falkenbergensis

Guthirlisporites magnificus

Guthirlisporites densus

The following list comprises of very rare
spore species which are only represented by
one or two spores in the whole assemblage
and not represented among the first 200
spores counted in each sample.

Punctatisporites polonier

Raistrickia saetosa

Microreticulalisporites novicus

Microreticulatisporites gravimasricatus

Camptotriletes falkenbergensis

Aggerispora campta

Candidispora candida

Among the mecgaspore genera, DBentzi-
sporttes and Schopfipollenites are present and
Tuberculatisporites and  Triangulatisporites
are absent in this seam.

Seam 5 (Samples 223, 224 and 225)

This seam has a very poor representation
and is populated by only 15 genera and 26
species of spores.  The spores in this seam
are also not well preserved generally being
much mutilated.

Foveolatisporites with two species F. fene-
stratus and F. clarus,; Punclatosporites with
two species P. obliquus and P. minutus are
the dominant spore genera and represent
25 per cent and 13 per cent each of the spore
population.

A piculatisporis represented by A. tucundus.
Cirratrirvadites tepresented by 2 species C.
saturnit and C. cf. satwrnit, Lycospora
represented by L. parva and Torispora form
10 per cent each of the total assemblage.

Triguitrites, Flormites and  Cyelograni-
sporites form 3-5 per cent cuch.

Triquitrites is represented by T. bransoni,
T. fibvaauris and T. cuspidalus; Cyclogani-
sporites 1s represented by C. grandiculus and
Florinites is represented by the following 5
species, the last having the largest per-
centage.

F. wvisendus

F. cf. pumicosus

F. junior

F. cireularis

I mediapudens

The following are the rare spores repre-
sented by 1 per cent or less than 1 per cent
of the total assemblage.

Leiotriletes adnatodes

Calamospora perrugosa
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Camptotriletes falkenbergensis

Cymbospora magna

The following 2 spore species form the very
rare types, not met with in the first 200
spores counted for each sample,

Granulatisporites minutus

Latensina trileta

Among the megaspore genera, Triangu-
latisporites and Schopfipollenites are present
in a very small number and Bentzisporites
and Tuberculatisporites are absent.

Seam 4 (Samples 217, 218 and 219)

Flovinites with 5 species forms the domi-
nant spore genus, being represented by 46
per cent of the total assemblage.

Florinttes is represented by

F. visendus

F. junior

I cf. punicosus

F. mediapudens

F. civcularis

Florinites mediapudens is the most comumon
spore species and constitutes 31 per cent of
the total assemblage and the other four
species constitute about 15 per cent.

A piculatisporis with its common species
A, rucundus and Torispora with its single
species 1. securis are the subdominant
genera with 12 per cent and 14 per cent
representation respectively,

Cadiospora and Laevigatosporiles, the for-
mer with four species C. aggera, C. laminata,
C. absoluta and C. !am%!a and the latter
with three species, L. major, L. desmoinensis
and L. smaximus, are prominent among the
accessory genera and are represented by
7 per cent each. Laevigalosporites major
and L. jmaximus are the most common
species among the species of Laevigalosporiles.
Cyelogranisporites  grandiculus,  Punclato-
sporites munulus, Verrucososporiles obscurus
and Cymbospora magna are represented each
by 2-3 per cent of the total population.

The following are the rare spore types with
a representation of 1 per cent or less than
1 per cent among the first 200 spores
recorded.

Punctatisporites obesus

Calamospora mutabilis
Cirratrivadifes satwrnii
Latosporites robustus
Latosporites singularis
Lycospora triangulala
Lycospora parva
Alatisporites falkenbergensis
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Candidispora candida
Candidispora aequabilis
The spore species listed below are wvery
rare types being represented only by one or
two specimens in the whole assemblage
but not represented in the first 200 spores
counted for each sample.
Leiofriletes adnatoides
Planisporites civcularis
Raistrickia ct. aculeata
Microreliculatisporites novicus
Camptotriletes falkenbergensis
Reticulatisporites maximus
Reticulatisporites ornatus
Alatis porites inflatus
Vesicaspora tncomposita
Among the megaspore genera Tuberculati-
sporites, Trangulatisporites, Bentzisporites
and Schopfipollenites are all well represented,

Seam 3 (Samples 211, 212 and 213)

29 genera and 61 species of spores are
recorded in this seam.

Calamospora is the dominant spore genus.

Calamospora is represented here by the
following species and forms 18 per cent of
the total assemblage. The species present
are C. densa and C. pallida.

C. densa i1z the more represented species
having a representation of over 11 per cent.

The subdominant genera are Puncialo-
sporites, Triquitrites and Lycospora.

Punctatosporites with its two specics P,
obliquus and P. minutus forms 12'5 per cent,

Triguitrites with the following 5 species
constitutes about 11 per cent of which
the most common species is 1. bransonii
represented by 10 per cent and the rest
forming about 1 per cent of the total as-
semblage. The species represented here are:

T. tnusitatus

T. fibraauris

T. bransonii

T. exiguus

T, brevipulvinatus

Lycospora forms 9 per cent and is repre-
sented by L. triangulata, L. parva and L.
rotunda.

Florinites constitutes 8 per cent and is
represented by F.omediapudens, F. visendus,
F. similis, F. civcularis.

Cyclogranisporites, Foveolatisporites, Tori-
spora and Camptotriletes are well represented
with percentagesvarying between 3-6 percent.

Cyclogranisporites is represented by 2
species C. grandiculus and C. aureus; Foveo-
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latisporites is represented by F. elarus and
F. fenestratus, Curratrivadites is represented
by €. satwrniz and C. ditaterns, Torispora
by 1. securis and Camptotriletes by C. falken-
berpensis.

Among the rare spore species listed here
only few exceed 1 per cent and the rest are
only represented by a very small percentage.

Leiotrileles adnatoides
Leiotriletes grandus
Punctatisporites obesus
Cadiospora aggera

Planisporites magns

Apiculatisporss tucundus

Raistrickia grandibacunlata

Raistrickia irregularis

Microveticulatisporites fistulosus

Miucroreticulatisporites nobilis

Reticulatisporites ornalus

Laevigatosporites desmoinensis

Laevigatosporites vulgaris

Lacvigatosporites desmoinensis

Latosporiles singulars

Latosporites falkenbergensts

Alatisporites potonier

Endosporites zonalis

Guithirlisporites densus

Florinites simalis

Florinites cireularis

Florinites mediapudens

Floriniles visendus

The following spore species form the very
rare types which are only represented by one
or two specimens and have not been recorded
among the first 200 spores counted for cach
sample.

Leiotriletes adnatoides

Punctatisporites gravis

Verrucosisporites donarii
Verrucosisporites suthirli

Apiculatisporis singularis

Apiculatisporis cf. setulosus

Pustulatisporites pustulatus

Savitrisporttes obliguus

Bullaspora globusa

Verrucososporites obscurus

Candidispora candida

Among the megaspore genera Bentzi-
sporites and Schopfipollenites arc represented
by a large number of specimens and Triangu-
latisporibes and Tuberculatis porites are absent.

Seam 2 (Samples 208, 209 and 210)

This scam is populated by 28 genera and
53 species of spores; Punctatisporites, Tori-
spora, Planisporites, Verrucososporites and
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Florinites form the dominant and subdomi-
nant spore genera,

Punciatosporiles with its two species, P.
manutus and P, obliguus amounts to 22°5 per
cent of the total assemblage and is the most
frequently metwith genus,

Torispora occupies the second place and
comprises of 19 per cent of the assemblage.

Florinates with its large number of species
comprises of 15 per cent, F. mediapudens
being the most common.

Florinttes is represented by the following
5 species:

I, visendus

F. junior

F. cf. pumicosus
I onediapudens
F. stmnilis

Verrucososporites and A piculatisporis, the
latter with its important species 4. tucundus,
each constitute 8 per cent of the total assem-
blage.

Triguitrites represented by the following
5 species, Lycospora triangulata and Lyco-
spora parva with 3-5 per cent and Foveolati-
sporites with a single species F. fenestratus
being 4 per cent are accessory spore genera.

T fibraauris
T. bransonii
T. sp.

The following spores listed here are rare
types, represented by a very meagre percent-
age (1 per cent or less than 1 per cent) of the
spore  population.

Leiotriletes adnatoides
Punctatisporites obesus
Calamospora pallida
Granulalisporites minutus
Cyelogranisporites prandiculs
Cyelogranisporites awreus
Cadiospora aggera

Cadiospora absoluta

Planisporites magnus

Raistrickia grandibacculata

Raistrickia bulbosa

Raistrickia angusta

Camptotriletes falkenbergensis

Savitrisporites cam plotus

Ctrratrivadites saturnit

Endosporiles zonalis

Latensina trileta

Among the other spores, the following
very rare types are not encountercd during
counting of the first 200 spores for cach
sample. '

Letotriletes grandis

Calamospora perrugosa
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Plamisporites circularis

Lophotriletes psendaculeatus

Rasstrickia sactusa

Microreticulatisporiles lacunosus

Alatisporites rugosus

Endosporites globiformis

Candidispora candida

Candidispora acquabilis

Potonieisporites sp.

Among the megaspore genera Tuberculati-
sporites, Triangulatisporites and Schopfipolle-
nites are present and Benitzisporites is absent.

Seam 1 (Samples 201 and 202)

The spore flora of this seam comprises of
24 genera and 58 species.  Punclatisporites,
Punctatosporites, Torispora, Florinites and
Triquitrites are the dominant and subdomi-
nant spore genera, which form the bulk of
the spore population constituting about 57
per cent of the total assemblage.

Florinites is represented by the following
5 species and constitutes about 15 per cent of
the composition.

F. visendus

F. similis

F. junior

F. mediapudens

F. circularis

Torispora with its single species 7. securis
forms about 15 per cent.

Punclatisporites is represented by only
onc species P. obesus and forms 9 per
cent.

Triquitrites and Punclalosporiles are re-
presented by 9 per cent each, the former
having as many as 4 species ‘among which
only T. bransonir forming 8-5 per ceunt and
the rest of the species being represented by
a very small percentage. Punclatosporiles
is represented by only one species, P. minutus.
Triguitrites is represented by the following
4 species:

T. bransonit

T. cuspidaius

T. exiguus

T. fibraauris

Apiculatisporis with. three species 4.
1ucundus, A. singularis and A. aculeatus
forms 5-25 per cent, among which A. fucun-
dus is the most represented.

Among the accessory genera, Cirratriva-
dites with only one species C. safurnit consti-
tutes 6 per cent.

Leiotrileles  adnatoides, Cyclogranisporiles
grandiculus and Microreticulatisporites fistu-
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losus are also represented by a sizable per-
centage (2-5 per cent).

The following list comprises of rare spore
species which are represented by a small
percentage (1 per cent or less than 1 per cent).

Letotriletes grandis
Letotriletes convexus
Callamospora pallida
Calamospora microrugosa
Calamospora sp. A
Calamospora sp. B
Granulalisporites minutus
Lophotriletes commissuralis
Cyclogranisporites aurcus
Cadiospora aggera
Cadiospora absoluta
Planisporites circularis
Apiculatisporis singularis
Apiculatisporis aculeatus
Rarstrickia irregularis
Raistrickia grandibacculata

Microreticulatisporvites nobilis

Fouveolatisporites fenestratus

Foveolatisporites clarus

Camplotriletes falkenbersensis

Laevigatisporites desmoinensts

Cymbospora magna
Wilsonia delicata

The five species listed below are very
rare types though represented in the whole
assemblage but have not been recorded in
the first 200 spores counted in each sample
and are represented by only one or two spores
each, in the whole assemblage,

Leiotriletes subadnaloides
Mucroreticulatisporites novicus
Ahrensisporites mamillaris
Lycospora parva

Among the megaspore genera Tuberculati-
sporites, Bentzisporites, 1riangulatisporites
and Schopjipollenites are all represented in
this seam.

DISTRIBUTION OF THE SPORAE
DISPERSAE

Leiotriletes 1s uniformly present through-
out the Falkenberg colliery. It is an acces-
sory type in seam 9 of Northfield, which is
the lower most seam of the succession studied,
and it is present as a rare type in all the other
seams of the Northfield, except for seam 4
where it i3 a very rare type. In the South-
field it 1s present as a rare type throughout
except for seam 2 where it gains prominence
to become an accessory type.
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Punctalisporites is present in all the seams
studied both in Northfield as well as in
Southfield. It starts in seam 9 of North-
field as a very rare type, represented by only
few specimens and gains in seam 8 to become
a rare type and continues in scams 7 and 6
but is absent in seam 5. It reappears in
seams 4 and remains a rare type in seams 4,
3 and 2 and becomes a subdominant genus
in seam 1. In Southficld it is present
as a rare type in seams 4, 3 and 2 and
finally becomes a subdominant genus in
scam 1.

Calamospora is well represented in both
the sectors, except for seams 4 and 7 in
Northfield. [Itisa rare type in seams 9 and
8 and is totally absent in seam 7 and re-
appears as an accessory type in scam 6, to
lose again and become a rare type in scams
5 and 4; it continues to be a rare type in the
rest of the seams, except for the seam 3 where
it is a dominant type. In the Southfield
too it is throughout represented as a rarc
type, except for seam 3 where it is a sub-
dominant type.

Granulatisporites has a discontinuous dis-
tribution and is present only in scams 9, 6,
5, 2 and 1 of Northficld and scams 3 and 1
ol Southfield and is either a rare or very
rare genus in these seams.

Cyclogranisporites is throughout present
and forms an important spore genus in the
Falkenberg colliery. Tt is present as a rarc
type in seams 9, 8, 7 and 6 of Northfield and
gains prominence to become an accessory
type in seams 5, 4 and 3, In scams 2 and 1
its percentage declines and it becomes a
rare type.  In Southfield, in seam 4 it is an
accessory type but records a fall to become
a rare type in seam 3, to gain prominence
and Dbecome an Important subdominant
type in seam 2, while again in seam 1 it is
represented as an accessory type.

Verrucosisporites is present in scams 9,
7,6, 3, 2and 1 of Northfield and seams 2 and
1 of Southfield and only forms a rare to very
rare type, except in seam 1 of Southficld
where it forms an accessory type.

Converrucostsporites is only rtepresented
in seam 2 of Southfield and that too as a
very rare type.

Cadiospora is a well represented genus
and is present in all the seams but for scams
6 and 5 of Northfield; while Cl. Cadivspora
is restricted to secam 6 of Northfield only.
In seams 9, 8 and 7 of Northfield Cadiospora
is scanty and forms a very rare type while
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it is abzent in seams 6 and 5. In seam 6
it is substituted by Cf. Cadiospora, which is
also present as a very rare type.  In seam 4
Cadiospora gains prominence to hecome an
accessory type and in the rest of the seams
of Northficld it is represented as a rare type.
In Southfield, in seams 4 and 3 it is repre-
sentedd as an accessory type and delines in
its percentage to become a rare type in the
younger scams.

Planisporites 15 throughout represented
except in seam 9 of Northfield which is the
oldest of the succession studied. It is a
rare type in seams 8 and 7 and gains promi-
nence to become an accessory type in scam
6. TFurther it is represented in the vounger
scams of Northfield either as a rare type or
a very rare type.  In Southfield it remains
a rare type in seams 4, 3 and 2 only to gain
promincnce again as a accessory type in
seam 1.

Lophotriletes is restricted to seam 2 of
both North and Southfields, remaining a
rare type in both.

Apiculatisporis  is well  represented
throughout, except for seams 9 and 7 of
Northfield. It appears in seam 8 of North-
ficld as a rare type and gains importance to
become an accessory tvpe in the next two
seamns (i.e., 7 and 6) and subdominant type
in scams 5 and 4. In scam 3 it remains just
a rare type, and becomes subdominant in
seam 2 and accessory in seam 1. In South-
field it starts as the dominant type in scam
4 and it is represented only as a rare type in
seams 3 and 2 but in seam 1 it again becomes
the most dominant type.

Raistrickia and Microreticulatisporites are
present throughoutl the coal field as rare or
very rare types, except for seam 5 where
they are absent. Microreticulatisporites is
an accessory spore type in scam 1 of North-
field. :
CI. Cyclobaculisporites is restricted to seam
8 of Northfield only.

Fuaveolatisporites 1s throughout represented
but for scam 4 of Northficld. It starts as
a dominant type in scam 9 and loses its
importance to become an accessory type in
the overlying seam. It remains just a rare
type in seams 7 and 6 to gain further domi-
nance in seam 5 as a dominant type. In
seams 3 and 2 it is an accessory type, finally
becoming scanty in seam 1. In the South-
field it is present as a rare type in scams 4
and 2 and as a very rare type in seam 1 and
as an accessory type in seam 3,
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Vestispora is confined to seam 6 of North-
field only and is an accessory type in that
sean.

Camplotriletes is throughout represented,
It starts as an accessory type in seam 9 of
Northfield and declines to become a rare
type in the rest of the seams, except for
seam 3 where it is represented as an accessory
type. In Southfield it is found as a rare
type in all the four seams.

Reticulatisporites is rvestricted fo seams
2 and 3 only in both the fields, either
as a rare type or a very rare type. It
is also represented by only one specimen in
seam 8.

Triguitrites is throughout well represented,
except for seam 4 of Northfield where it has
not been recorded so far. TFrom seam 9
up to seam 5 of Northfield it is throughout
seen as a rare type and in scam 3 it is repre-
sented as a subdominant type. In seam 2
it looses its position to become an accessory
type to gain prominence in seam 1 as a
dominant type. In Southfield in seam 4 it
starts as a rare type but becomes a subdomi-
nant type with a sizable percentage in
seams 3 and 2 whereas it is present only as
an accessory type in seam 1.

Ahrensisporites is only present as a very
rare type in seams 8 and 1 of Northfield and
-seams 2 and 4 of Southfield.

Stmozonotriletes is restricted as a very rare
type in seams 3, 2 and 1 of Southfield and
seam 9 of Northfield.

Savitrisporiies is restricted to scams 3 and
2 of both North and South fields, but one or
two doubtful specimens of Savitrisporites
have also been observed in scam 1 of South-
field and seam 6 of Northfield.

Lycospora is throughout represented, ex-
cept for seam 1 of both North and South
fields. In Northfield it is a dominant type
-in seams 9 and 8 and becomes an accessory
type in seam 7 to gain [urther prominence
in the 2 overlying scams either as a dominant
or as a subdominant genus. In scam 4 it is
present as a rare type and becomes an acces-
sory or subdominant type in seams 3 and 2
respectively finally absenting itself from
seam 1. In Southficld Lycospora is accessory
in seam 4, rare in seam 3 becoming sub-
doninant in seam 2 but is absent from
seam 1.

Crassispora is restricted to scam 2 of
Southfield only, while Bullaspora is confined
to seams 1 and 2 of Southfield and 7 and 3
of Northfield. Aggerispora is also confined
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to seams 3 and 2 of Southfield and 8 and 6
of Northfield. All these genera are repre-
sented as rare to very rare types,

Cirratrivadites is throughout represented
in all the scams. It is an accessory type in
seams 9 and 7, while in secams 8 and 6 it is
represented as a rare type and it gains pro-
minence as a subdominant tvpe in seam 5.
It is represented as a rare type in seams 4
and 2 and as an accessory tvpe in seams 3
and 1 of Northfield. In Southfield it remains
a rare type in seams 4 and 3, while in seam 2
it becomes a dominant type only to become
again a rare type in seam 1.

Among the monolete gencra Laevicalo-
sporites 1s absent only in scams 8, 5 and 2
of Northfeld and seam 1 of Southfield. In
the remaining seams it is throunghout present
either as a rare or a very rare type, except
in seam 4 of Northfield where it forms an
accessory genus and in seam 7 where it is a
subdominant genus,

Latosporites 1s not represented in seams 8,
5 and 1 of Northfield and scam 1 of South-
field. Lxcept for seam 7 where it is an acces
sory type Lalosfporites is represented as a
rare to very rare type.

Cymbospora is present in seams 9, 8, 5, 4
and 1 of Northfield and seams 4, 3 and 2 of
Southfield. Tt is a rare type throughout
except for seam 2 of Southfield where it is
an accessory type.

Punelatosporites is distributed throughout.
It starts in Northfield as a subdominant
type in scams 9 and 8 and becomes an acces-
sory type in seams 7 and 6, only to resume
its subdominant position in seam 5. It is
an accessory type in seam 4, while it is sub-
dominant in seams 3 and 1, and dominant in
seam 2. In the Southfield it is accessory in
scam 4, while it is subdominant to dominant
in the other seams.

Torispora starts as an accessory type in
seam 9 of Northficld and becomes a subdo-
minant type in seam 8, subscquently Dbe-
coming the dominant type in seam 7. It
records a fall and becomes a rare type in
scam 3. In Southfield it is present as a
subdominant tvpe in seam 4, and as accessory
in seams 3 and 2 gaining prominence as
a subdominant type in seam 1.

Verrucososporites has a discontinuous dis-
tribution, not being present in seams 6 and
5 and 1 of Northfield and seams 3 and 2 of
Southfield. 1t is present in seam 7 of North-
field as a dominant type, subdominant in
seam 2, accessory in 8 and 4 and rare to very
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rare in seams 9 and 3.
Southfield it is well represented as an acces-
sory to rare itvpe.

CI. Spectososporites is confined to scam 2
of Southfield only.

Alatisporites has a discontinuous distri-
bution and 1s absent in seams 7, 5 and 1 of
Northfield and seams 1, 4 of Southfield.
Wheresoever present it is found as a rare to
very rare type.

Endosporites is present only in seams 9,
6, 3 and 2 of Northfield and seams 4 and 3 of
Southficld and is a very rare type.

Wilsonia, a very rare type, 1s restricted
to seams 9, 8, 2 and 1 of Northfield and
scams 4, 2 and 1 of Southfield.

Candidispora is distributed in seams 8,
7,6, 4, 3, 2 and 1 of Northficld and all the
seams in Southfield; it is an accessory type
in seam 4 of Southficld but in the other
seams where present it is seen as a very rare
to rare type.

Latensina is restricted to seams 5 and 2 of
Northfield and 3 and 2 of Southfield; while
Guithirlisporites is restricted to seams 8, 6,
3 and 2 of Northfield and seams 3, 2 and 1 of
Southfield. Both the genera are present only
as very rare gencra.

Florinties 15 a very important genus in
Falkenberg colliery and is represented in all
the seams. It starts and remains a rare
tyvpe in the older seams, i.e. 9 and 8 and 7 to
emerge as a dominant type in seam 6. It
loses importance to become an accessory type
in seam 5 to regain its position either as a
dominant or a subdominant type in the
younger seams of Northfield. In Southfield
it is cither dominant or a subdominant Lype
in all the seams.

Kosankeisporites, — Potonieisporites  and
Vesicaspora are all restricted to particular
seams, The first is present only in scam 3
of Southfield and seam 8 of Northfiekl, the
second is restricted to seam 2 of North-
field and the third to scams 1 and 4 of
Northfield,

Among the megaspore genera 1 uberculati-
sporites is distributed in seams 1 and 4 of
Southficld and 1, 2, 4, 7 and 8 of Northfield.
Triangulalisporites is present in scams 1 and
2 of Southfield and seams 1, 2, 4 and 5 of
Northfield. Benizisporiles is throughout pre-
sent except for seam 4 of Southfic 1d and seam
5 of Northfield. Schopfipollenites is nearly
continuous in its distribution. In scam
7 of Northfield it has not been observed
50 far,
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CORRELATION AND

STRATIGRAPHY OF THE
FALKENBERG COALS

Corirelation:

The views prevailing on the correlation of
FFalkenberg coals are that scams 1-4 of North-
field correlate with scams 1-4 of Southfield.

Miofloristic studies in the coal seams of
Southfield and Northfield indicate that
there is great uniformity in the mioflora
of these two parts. A detailed study reveals
that seams 1-4 of Southficld agree most in
their spore assemblage with scams 1-4 of
Northfield rather than with any other scams
in the sequence studied. Tt is of interest
to note that the dominant and subdominant
genera in both are almost the same though
there are minor variations in the accessory
and rare types. In the distribution of the
spore species also there is great uniformity
between the corresponding scams in the two
sectors.

The correlation in vogue is further subs-
tantiated by the distribution of certain genera
which show a discontinuous distribution or
are restricted to certain seams only.

Seam 1 distinguishes in both the sectors
by the abscnce of Lycospora along with
Alatisporites.  Lycospora which is a signi-
ficant genus in seams 2-9 and 2-4 of the two
fields, is absent from seam 1. The corres-
ponding absence of this important genus is
striking and adds to the evidence of the
floristic uniformity of these, evidently two
parts of one seam.

Pustulatisporites is confined to seam 3
only of both. Reticulatisporites and Savitri-
sporites also show a similar distribution, the
former being restricted to scams 2, 3 and 4
and the ]d.ttt T to seams 2, and 3 only of both.

Even the following species are restricted
to certain scams,  Lophotriletes pseudoculea-
tus is restricted to seam 2 of both the sectors,
Raistrickia bulbosa is only present in seam 2
while Punctatis porites gravus in seam 3, and
Triguitrites amplus to seams 2 and 3 of both
the sectors.

Thus it can be seen that seams 1-4 of
Sonthfield have more common floristie simi-
larities with seams 1-4 of Northfield than
with any other seams.

Stratigraphy :

A carelul study of the whole spore com-
plex pre ented in the succession studied here,
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shows a more or less uniform flora through-
out, except for certain differences in seam 1
which is the youngest of the whole sequence.

The mioflora of the succession is charac-
terised by the presence of genera like Lori-
spora, Lycospora, Triquitrites, Verrucosis-
porites and Punctalosporiles.

This assemblage is comparable to division 1L
of Bhardwaj (1955 p. 2}, where Lycospora,
Verrucososporites and Torispora are said to
be present and Densosporites, Cristatisporites
and Setosisporites are normally absent, thus
suggesting Westphalian D age for the assem-
blage.

The absence of the index association of
spore genera characterising Westphalian C
such as Densosporites, Setosisporites and
Radiatisporites rules ont the Westphalian C
age and the presence of Lycospora and Tori-
spora rules out the Stephanian A age for these
seams (according to the table 2 of BHARDWA]
loc. cit.).

In seam 1, the absence of Lycospora which
is prominent in the older seams, forbodes the
change in the floral assemblage during
the approaching Stephanian conditions.

The stratigraphical arrangement of Falken-
berg coals may be tabulated in the following
way

TABLE 2

Stephanian A.  Not represented

Seams 1-9 (N); Seams 1-4 (S).

Presence
Lycospora
Triguilrites
Torispora
Verrucososporites
Punctatosporiles
Cirratyiradites
Alatisporites

Westphalian D.

Absence
Densosporites
Radiatisporites
Cristatisporites
Setosisporites
Zonalesporites

Westphalian C.  Not represented

Presence
Lycospora
Densosporiles
Cristatisporites
Triguitrites
Radiatisporites
Setosisporiles
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TABLE 3

. Leiotriletes

. Punctatisperites

. Calamospora

. Gramulatisporites

. Cyelogranisporites

. Verrucosiporites

. Converritcosisporites
. Cadiospora

. Planisporites

. Lophotriletes

. Apiculatisporis

. Raistrickia

. Pustulatisporites

. Cyclobaculisporiles

. Tuberculatisporites
Microveliculatisporites

Foveolalisporites
Vestispora
Camptotriletes
Reticulatisporites
Lagenoisporiles
Triquitrotes
Ahrensisporiles
Savitrisporites
Valvisisporites
Gravisporiles
Lycospora
Murospora
Cristatisporites
Cirralrivadites
Bullaspora
Crassispora
Galealisporites
Bentzisporiles
Triangulatisporites
Zerndtisporites
Lacvigatosporiles
Latosporites
Cyvinbospora
Lunctatos poriles
Verrucososporiles
Torispora
C1, Spec rmospontes
Cystosporiles
Alatisporiles
Endosporites
Wilsonia
Florintles
Guthirlisporites
Candidispora
Lalensina
Vesteaspora
Polonicisporites
Kosankeisporites
Schopfipollenites
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Out of the 55 genera listed here 25 genera
are common to the Westphalian D of both
Lothringen and the Saar Dbasin. 4 genera
are individualistic of the Saar basin and 26
of the Falkenberg coals. Among the latter
some are alrcady reported from other hori-
zons in the Saar basin and some others
may be found there upon more detailed
work,

It is also interesting to note that among
the index Westphalian D genera of the Saar
listed by Bbardwaj (loc. cit) all are repre-
sented in Falkenberg coals. Certain other
genera like Sawirisporiles, Guthirlisporites
and Wilsonia which were so far considered
to be confined to the Stephanian in the Saar
(BrarDwWA]J, loc. cit.) are present in Falken-
berg coals. One to two specimens eich of
other Stephanian genera viz., Kosankei-
sporites, Cyclobaculisporites, Gravisporites and
Potonieisporites have also been discovered
in the Falkenberg coals. These appear to
be exotic having flown in from some neigh-
bouring area where they might have appear-
ed carlier than in this basin. The mega-
spore genera, individualistic of the Saar
basin are Lagenoisporiles, Valvisisporites,
Cystosporites and Zerndtisporites. These are
absent from Falkenberg coals.

The occurrence of Alatisporites, Punclati-
sporites, Vestispora, Converrucosisporites,
Ahrensisporites and Reticulatisporites in Loth-
ringen constitute significant addition to the
miofloral assemblage of the Saar-—Loth-
ringen coal basin. Cristatisporites has also
been obscrved to occur rarely in a few seams
of Fallkenberg Colliery.
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It is of interest to note that some of the
genera from Falkenberg coals viz., Vesti-
spora, A piculatisporis, Punclatisporites, Alati-
sporites, Ahrensisporites and Cadiospora,
though not reported from the Saar basin,
are represented in contemporary horizons
of the N.W. European paralic basin or the
North American coal basins (Potonig &
Kremr 1954, 1955; Buarnwa] 1954, 1955
& 1957; BurrtErworTH & Mirror 1954;
Kosankl 1950 and Cross 1944 & 1946).

The present work and that on Pfalz
(Bnarpwa] & VExkatacmara 1957) to-
gether with those of Bhardwaj (1955, 1957 a)
and Alpern (1958a, 1958b, 1959) have greatly
enriched our knowledge of the sporaedispersae
of the Lothringen-Saar-Plalz basin.  Thoungh
«till not complete, the miofloral picture avail-
able, tends to maintain the sporological unity
between Kurope, Great Britain and North
America during Westphalian,
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SCRIPT

(1960) necessitates the fransfer of Galeati-
sporites falkenbergensis sp. nov., described
here, to BullasporaVenk.,asB. falkenbergensis.

Verrucososporites (Knox) Pot. & Kr. 1954,
has been replaced by a new name 7 /iymo-
spora by Wilson & Venkatachala (1963a)
on nomenclatoral grounds. The name V.
obscurus  will now read as Thymospora
obscura (Kos.) Wils, & Venk.

A study of the holotype and other speci-
mens of Alatisporites hoffineisteriz Morgan
1955, illustrated by its author reveals that
A. rugosus sp. nov., described here, is syno-
nymous with 4. hoffmeisterie.  Morgan (l.c))
records 7-11 bladders and observes that
§ bladders are common; however, In our
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specimens only 6 bladders are normal
while 7 to 8 bladders are exceptional.
Wilsonia has been subsequently changed
to Wilsonites by Kosanke (1959) on nomen-
clatoral grounds, Hence Wilsonia delicata
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will read as Wilsonites delicatus and W,
kosanker as Wilsonites kosanker.

In a recent study, Festcaspora Schemel
1951, has been cmended by Wilson and
Venkatachala (1963c).
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EXPLANATION OF PLATES

(Al magnifications x 500, wnless otherwise mentioned.

Lit some cases the outline has leen pencilied as pev

original condition.)

Prare 1

1. Letotriletes grandis [Kos.) Bhard. Photo 139/18.

2. Leiotriletes converns (Kos.) Pot. & Kr.; photo
39/4.

3. Leotriletes sphaervotviangulys (Loose) Pot. &
I{r,; photo 49/21.

4. Leiotriletes adnaloides Pot. & Kr.; photo 42/24.

5. Letotrileles subadnatoides Bhard.; photo 65/2.

6. Punctalisporites potoniei sp. nov.; photo 42/16;
sl 21565/16.

7, 8. Punclatisporites gravus sp.
123/2, 117/3; holotype sl. 21595/16.

9. Punclalisporites lacvigatus (S.\V, & B.) comb.
nov.; photo 106.

10-13. Puenclatisporiles obesus (Loose) Pot, & K.
photos 65/17, 39/9, 46/10.

nov,; photos

Prate 2

14. Calamospora falkenbergensis sp. nov.; photo
40/37; sl. 215642,

15, 16. Calamospora perrugosa (Loose) S W. & B.;
photos 50/16, 48/11. =

17. Calamospora straminea Wils. & Kos., photo
54270,

18. Calamospora pallide (Loose)
photo 57/1.

19, 20. Calamospora densa sp. nov.; photos 154/3,
154/2; holotype s, 215374/7.

21. Calamospora sp. A.; photo 39/11.
Calamospora sp. B.; photo 45/15.
Catamospora sp. C.; photo 44/10.
Calamospora brevivadiate 1Kos.; photo 123/1,

SW. & B,

22.
23.
24.

PLATE 3

25. Calamospora brevivadiata Kos.; photo 60/30.

26. Calamospora cf. brevivadiaie  Kos.; photo
137/2.
27. Calamospora nodabilis (Loose) S W. & B
photo 60/29.

28. Calamospora cf. mutabilis (Loose) SNV, & B.;
photo 147/3.

29. Calamospora havtungianae Schopf in SAV. &
B.; photo 50-21.

30. Calamospora microrngose (lbr) S W, & B.;

photo 67/7.

31, 32. Cadiospora laminatle sp. nov., photos
6723, 132/25; holotype sl. 21597/15.
33, 34. Cadiospora fwmule sp. nov.; photos

137/16, 137/17; holotype sl. 21578/a.
35, Cadivspora aggera sp. nov.; photo 39/5; sk
21562/27.

Prare 4

36, 37. Cadiospora aggera sp. nov., photos 59/9,
59/8.

38, 39. Cadivspora absolute sp,
47/31, 54/3, holotype sl. 21569/d.

40. Over macerated spore of Cadiospora; photo
138/20.

41. CL Cadinspora sp.; photo 132/27.

42. Grawnlatisporites parons ([br.) Pot. & Kr.;
photo 60/20.

43, Granulatisporiles minitus Pot. & Kr.; photo
139/8.

44-46. Cvelogranisporites grandiculus sp. nov.;
photos 46,32, 57/37, 66/11; holotype sl 21568/

23.

nov,; photos

PLATE §

47. Cyeclogranisporites grandiculus sp. nov.; photo
139/13.
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48, 49, Cyelogranisporiles  jormosus sp. nowv.;
photos 43/6, 45/6; llolutypu sl, 215664,
50-52. Cyelogranisporiles [uscis sp. nov.; photos

54/18, 50/15, 66/4; ]:olotyp- sl. 21577 /v

53. Cyclogranisporiles aurens (Loose) POL & Kr.;
photo 40/20.

54, 55. Cyclogranisporites parvigranus sp.
photos 591, 40;25; holotype sl. 21582/2.

56, 57. Verrucosisporites guthirlii sp. nov.; photos
4474, 41/6; holotype sl. 21566/7.

58. Vervucosisporites magius sp. nov.;

sl. 21567/12.

now.;

photo 45/2;

PrLsTr 6

59, Verrucosisporites donarii Pot. & Ir.; photo
59/13.

60. Verrucosisporiles pergvandns (Alpern) comb.
nov.; photo 48/24.

61. Verrncosisporites perlenuis sp.
41/17; sl. 215645,

62. Verrucosisporites sp.; photo 63/4.

63. Conuverricosisporites sp.; photo 44/15.

64, 65. Planisporites circnlavis sp. nov.; photlos
65(29, 45/15; holotype sl, 21595/(9,

66. Planisporites rarus sp. nov.; photo 47/18; sl
21568/31.

Apiculatisporis incundus sp. nov.; photo 42/7;

sl. 21565/13.

68, Pl(mnpm ites magnins Bhard.; photo 14-7;’3

69, 70. Ipsr...riare~pu1n \mg.'ra’rm:. sp. nov.; photos
43/34a, 41/2; holotype sl. 21564/3.

71. Apicwlatispores el setulosns (IKos.) Dot & Kr;
photo 69/9.

72. Lophotrilotes
photo 59/9.

nov.; photo

psendaculealns Pot. & Ko

Prate 7

73. Apiculalisporis aculeatus 1br.; photo 55/4.

74 Raistrickia sp.; photo 47/19.

75. Raistvickia crocea ISos.; photo 46/24.

76. Raistrickia saetosa (Loose) S.W. & 13.; photo
46/9.

77, 78. Raistrickia grandibaculala sp. nov.;
39/2, 161/3; holotvpe sl. 21562/25.

79, Raistrickia cl. acileata Kos.;

80. Raistrickia irregularis Kos.;

81. Raistrichia bulbosa sp. nov.;
21571/8.

82. Raistrickin angusia sp. nov.; photo 46/25; sl
21568/20.

83. Pustulatisporites pustulatis Pot. & Kr.;
58/21.

84. Cf. Cyclobaculisporifes sp.; photo 65/6.

85. Tutherculalisporites subfuscus (Wicher) Pot, &
Kr. % 50; photo 138/1.

photos

photo 57/31.
photo 47/18.
photo 49714 sl

photo

Prati 8

86. Tuberculatisporites
v, 50; photo 138)2.

87, Micraveticulalisporiles npovicns 3hard.;
67/8.

88, Microveticulalisporites nobilis (Wicher) IKnox;
photo 161/2.

89. Microreticulalisporites fistufosnus (1br.)
IKr.; photo 38/9.

90. Microveticilatisporites Tacunosies (1br.) Knox;
photo 48/1.

subfuscus (Wicher) Pot. &

photo

Dot &

E PALAEOBOTANIST

91. Micreveticulalisporiles gra
phota 63/4; holotype sl. 21589/5.
92, 93. Microreticulati sporiles
photos 117/2, 117/3; lm]olypc sl

94-96, Pm-.-nf.tt!'::;mw!.-'s clarus sp.
64/30, 64/28. 64/6.

97-99. Foveolatisporites
Brokaw) Bhard.;
sl. 21587]1.

100, 101.
photos 64/24, 54/11;

danricatis sp.nov.;
aegutalilis sp. nov.;
nov.; photos

Jenestralus  (Kos. &
photos 6042, 13717, 60/7; holotype

Foveolatisporites  instenis  sp.

holotype QI 21577 s,

nov. ;

Prate 9

102. Vestispora ci. v
138/20.

103-105. Camploirileles falkenbergensis sp. nov.;
photos 45/12, 46/37, 54/34; holotype sl 21577 /4.

106-108. Camptotrileles cevtus sp. nov.; photos
46/5, 46/20, 46/23; holotype sl. 21568/20.

109. Reficulatisporites mavimus DBh.
photo 47/11.

110, Reticulatisporites ornaties Ibr.;

inculata (1br.) Bhard.; photo

& Venk.;

photo 58/14.

111 Triquitrites arcolains Wils. & Coe) photo
139/9.
112, 113. Triquitrites inusitatus Kos.; photos

4979, 49/13.
114. Triguitriles
sl. 215K81/3.
115-117. Twiguitvites fibraauris sp, nov.;
4927, 68/23, 41/21; holotype sl 21571/11.

gracilis sp. nov.; photo 58/17;

photos

118. Twignitvites bransonii Wils. & Hoffm.; photo
40/7.

119, Triguitrites priscres Wos. ; photo 45/35.

120. Triguitrites exigins Wils & Kos. ) photo 38/1.

Trare 10

121. Triquitrites exiguus Wils. & Kos.; photo 60/5.

122, Triguitrites ¢ uspidatus Bharvd,; photo 68/24.

123. Trignitrites letalitus Bhard. ; photo 115{4.

124. Triguilrites sp.; photo 49/al.

125, Triguilvites I"J:':.';.'rrhrr."'a"s".-.'-_'t.'r.'.f.' Bhard.; photo
139/10.

126. Murvas pora sp.; phioto 115/2.

127. Akvensisporiles anglatis (IKos.) Pot. & Kr.;

photo 47 /28.

128. Ahrensisporites  symetricns  Alpern  1959;
photo 47/30.
129, 130. Alrensisporites mamillaris sp. nov.;

photos 65/15, —l—?“12 lwlnt\lu sl 2159476,
131, 132, Savily wites cingudatas (Alpern) comb,

nov.; photos 68/5, 47/14.
1331 134. Sawilvisporites obligiens sp. nov,; photos
4416, 4214 holotype sL. 21566/14.

135-137. Sawilrisporiles camplofns (Alpern) Comb.
nov.; photos 46/36, 117/2, 118/1.

138 Gravisporites sp.; pholu 11714,

139, 140. Lycospora volusda hard.;
130/1, 131 /4.

photos

141, 142, Lvevspore parea Kos.; vhotos 1274,
130/2.
143, 144, Lycospora triangninta Bhard.; photos

137/18, 130/3.
145, Lycospora psend nm:..-m-’/ffra Kos.; photo 137,20
146, Cristatisporites elegans Bhard.; photo 60/31.
147, 148. Galealisporiles falkenbergensis sp. nov.,;
photos 43714, 46/35; holotype sl 21566/6.
149. Crassispora ovalis Bhard.; photo 6225,
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150. Crassispora pseundolacvizata sp. nov,; photo
43/18; s1. 21566/6.
151. Crassispora pfalzensis Bhard. & Venk.;

photo 44/12.
152, Bullaspora implicata Venk.; photo 46/31.
153. Bullaspora fluctuara sp, nov.; photo 43/12;
sl. 21566 /5.

154, Bullaspora pulchervimasp. nov.; photo 62/10;

sl. 21590/8.

155. Bullaspora globosa sp. nov.; photo 62/9; sl
21590/8.

156, 157. Aggevispora campta Venk.; photos

67/10, 48/30.

158-160. Cirratriradilesannulaln
photos 62/18, 62/5, 61/25.

161. Cirratrvivadites saturnii
photo 46/30.

162. Cirratriradiles
photo 42/27.

5 Kos. & Brokaw;

(Tbr) S3V. & B.;

safwrnii (Ibr) SAW. & B.;

Prate 12

163. Cirralrivadiles
62155 s1. 21590/9.

164, 165, Cirratrivadites altitecius sp. nov
102/1, 102/2.

166, 167. Cirvalriradites dile
64/14, 153135,

168. Triangulatisporites tertins Pot, & Kr. % 50:
photo 138/11.

169. Triaugilatisporites
photo 138/12,

170, Inner body of Triangulatisporites fevtrus
Pot. & Kr. x 50; photo 153/37.

171, 172. Bent:isporites tricollinus (Zerndt) Pot. &
Kr. % 50; photos 155/4, 155/5

173. Inner bodv of b’fn."_é.i,-‘w,"r'h"e
(Zerndt) Pot. & Kr. x 50; photo 153/36.

174, 175, Laevigalosporites major sp. nov,; photos
59/2, 63/20; lholotype sl 215822,

176. Lacvigatoshoriles maxinies
Kr.; photo 63/11.

dilateyes  sp. nov.; photo

. photos

ilernes sp. nov. ; photos
'

terting Pot. & IKr. % 50;

tricollinus

(Loose) Pot. &
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177, Laevigatosporites maximus (TLoose) Tot, &
Kr.; photo 63/5.

178. Lacvigatosporites vulgaris 1br.; photo 61/12.

179-181. Lacvigatosporites desmonensis (\\’1!- &
Coe) 5. W. & B.; photos 56/7, 59/38, 43/5.

182-184. frr.fmp wites singnlaris sp. nov.
61/14, 64/13, 64 16; holotype sl. 21590/1.

185, 186. Latosporiles vobustus (Kos.) Pot. & Kr.;
photos 59/15, 66/8.

187. Latosporites saarensis Bhard.; phote 54/15,

188. CIL. Specinsosporites sp.; photo 46/6.

189. Latosporiles falkenbergensis sp. nov,;
43/21; sl. 21566/1.

190. Latosporifes minetius Bhard.; photo 60/10.

191. Cymbospora magna Venk.; photo 107,

; photos

, phato
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192, 193. Torispora securis Balme.; photos 111/3,
38/18.

194. Punctatosporites obiiquus (Ios.) comb. nov.;
photo 44/26.
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195, Punctatosporites minutus 1br.; photo 43/21.

196. Punclalosporiles sp.; photo 49 26.

197, 198, I'ens H.-'-J~.:.~/J.u.-'h s obsenrns (Kos.) Pot. &
Kr.; photos 1242, 40/31.

199, Aatisporites potonici sp. nov.; photo 47/7;
s1. 21568/7.

200. Alatisporites cf. cxceptns  Alpern; photo
112/1.

201-203. Alatisporites  pustulalys  Ibr.; photos
137/19, 66/15, 112/3.

204, AMlatisporites jalkenbergensis sp., nov.; photo

56/21; sl. 21579/1.
205, 206. Afatisporites falkenbergensis sp. nov.;
photos 57/7, 112/2.

207, 208. Hw‘ sporites rugosus sp. nov.; photos
45/32, 45/37; hu’-’u)p{ sl 215681,
209, 210. Alati sporites  anflatus  Kos.; photos
153/38. 153/39.
Prate 15
211, Fudosporites oratus Wils. & Coe; photo

138/12.

212, Endosporites globiforneis (Ibr)) S°W. & B.;
photo 31,2

213, 214. Eudosporiics
photos 118/2, 137/3.

215, Ci. Endos spovites sp.; photo 109.

216. Wilsonia delicata Kos.; ; photo 40,9,

217, 218. Wilsonia kosankei Bhaxd.; photos 39/3,
38/7.

219. Candidispora candide Venk.;

220. Candidispura acquabilis sp. nov.
sl. 21581/8.

onalis  (T.oose] Knox;

pltoin 49/16.
; photo 58/32;

Prate 16

221-223. Candidispora aeguabilis sp. nov,; photos
43/3, 108, 57/33.

2?4 225, Candidispora falkenbergensis sp. nov.
photos 58/10, 43/1; holuupe sl 21581}2

226, 227. Latensina frileta Alpern; photos 45/22,

47]2. .

728 Guthiéirlisporites magnificus Bhard.; photo
117/1

229 230. Gutharlisporites densus sp. nov.; photos

44/28, 51/14; holotype si. 21567/8.

Prare 17

231. Guthérlisporiles densus sp. nov.; photo 48/6.

232, Floviniles visendns (Ibr) S.W, & B.; photo
45/13.

233, 234. Floriniles similis Kos.; photos 50/38,
48/5.

235. Flovinites junior Pot. & Kr.; photo 138/12.

236. Flovinites ovalis Bhard.; photo 137/6.

237. Flovinites mediapudens (Loose) Pot. & Kr.;
photo 61/7.

238. Floviniles civenlaris Tihard, ; photo 49/4,

239. Florinites cf. pumicosus (Ibr) S.W. & B,;
photo 62/4.

240, 241. Vesicaspora incompasita  sp.
photos 39/10, 56/24; holotype sl. 2156229,

242. Potonieisporiles sp.; photo 155/a.,

243. Kosankeisporites sp.; photo 39/8.

244, 245. Schopfipolle mrmrﬁipscz'df- (Ibr.) Pot. &
Kr.; photos 138/19, 138/20.

nov.;



REVIEW

AN INTRODUCTION TO A SCANDINAVIAN
PorLren Frora. By G. Erdtman, B.
Berglund, J. Praglowski. Pp. 1-92; PL
74, 585 photomicrographs (Stockholm:
Almqvist & Wiksell, 1961). Price Rs.
38.00 (Approx.).

THE term ‘Pollen Tlora’ is reailv a misno-
mer but recently it has come into use with
the wide application of pollen and spores as
indices for carrving out palaeo-ecological
studies based on pollen-analysis.  The senior
author, Professor (;, Erdtman, is a world
renowned authority on pollen and spore
morphology of living plants and already has
threce books and several scores of research
papers to his credit. The present volume
results from collaboration with his colleagues
at the Palvnological laboratory of the
Swedish Natural Science Research council.
Mrs. M. Wahlborg has made the slides and
B. Berglund and [. Praglowski have contri-
buted to the writing of pollen and spore
descriptions. The two last named authors
have also collaborated with K. E. Samuels-
son and H. D. Goldmann i taking the
photomicrographs. Professor Erdtman holds
himself solely responsible for the direction
of the work and the terminology used in
the text.

The plant groups dealt with are Angio-
spermae,  Gymnospermae, Pteridophyta
and Bryophyta. However, the number of
species included in each case is by no means
complete even for the Scandinavian region;

nevertheless, the present volume paves the
way towards the compilation of a compre-
hensive pollen flora for the entire region.
The description of pollen and spores, accord-
ing to the authors, is provisional and " the
size figures may sometime be misleading .
Caution should, therefore, be excercised in
dealing with these two factors.

A useful purpose has been served by the
inclusion of an appendix on synonyms which
gives a list of the terms previously used by
Erdtman and some of those in use by other
schools for the same pollen and spore charac-
ters.

The book should not only be of interest
to the Seandinavian palynologists but should
be equally valued by others, in Europe and
elsewhere. In particular, it should be es-
pecially welcome to the protagonists of
photomicrography, who hold it to be a better
means of illustrating pollen and spore strue-
tures than the customary hand-drawings or
palynograms. The large number of photo-
micrographs, depicting selected pollen and
spore types, in several foci in some cascs,
and covering nearly three quarters of the
species, dealt with, are excellent. The
addition of cross references, in the relevant
cases, to the text-figures in Erdtman’s earlier
books on pollen and spore morphology (1952,
1958}, should be found quite useful.

On the whole, the volume is an important
contribution to current palynological lite-
rature,

GURDIP SINGH
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