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This paper deals with the microspore analysis together with its application
for the correlation of Poniati, Koithee and Rana seams in the central part of
Raniganj coalfield around Baraboni. The six important genera found to
occur are Laevigatosporites, Ruaistrickia, Granulatisporites, Endosporites,
Leuckisporites and Pityosporites. Disaccites and Triletes are most abundant
followed by Monoletes. The three seams situated on two sides of a faulted
zone could be correlated on palynological data.

INTRODUCTION

The area under investigation forms the central part of Raniganj coalfield

in Topo Sheet Nos. 73 1—14 and 73% around Baraboni on the Ondal loop line.

Geologically, Raniganj coalfield comprises the Lower Gondwana strata
with a part of Upper Gondwana strata. There are ten coal seams in Raniganj
measure rocks of which Poniati, Koithee and Rana seams have been picked
for the present study. From geological mapping it appears that the seams
are southerly dipping and are highly disturbed by faults (Fig. 1) and they
oceur in ths following succession:

Rana.
Koithee.
Poniati.

The faults are all N-S trending having strikewise separation of the E-W

striking seams. These seams on either side of the faults have been corre-

lated on palynological evidence and the different spore types encountered
have been described.

PrEvious WoREK 1N RANIGANS COALFIELD

The earliest microfloral investigation in this area was carried out by Sen
(1944) in Satpukhuriya and Ghusick seams. Later on Ghosh and Sen (1948)
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carried out a detailed investigation and correlated some productive seams
of Raniganj measure. Followed by few other scattered notes, Bharadwaj
(1957, 1959, 1960) investigated the seams in the Raniganj stage of the eastern
part of Raniganj coalfield and has given descriptions of the different spore
species encountered. He has described several new genera.
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Fia. 1. Geological map of the area showing location of the coal seams and collieries.

SEPARATION TECHNIQUE

Schultz’s process as modified by Raistrick and Simpson (1933) seems to be
one of the best suited techniques for maceration and has been applied for
maceration of the samples under present investigation. Careful crushing of
samples and sieving successively through 3 mm (6 mesh, A.S.T.M.) and 1 mm
(18 mesh, A.S.T.M.) sieves was done and the materials left on 1 mm sieve were
collected for further treatment. Two parts of the coal powder were then
treated with two parts of potassium chlorate and twelve parts of commercial
nitric acid for five days. The residue left after oxidation was collected after
thorough washing with water in order to remove the acidity. The residue was
subsequently treated with 10%, KOH sometimes up to two days. The coal
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powder went into solution and the final residue was washed in water for micro-
scopic study. The part of the residue was heated to make dry while the rest
was mixed with glycerine jelly. The jelly absorbed the water and formed a
viscous paste which was gently heated, stirred and then a drop was taken over
a glass slide and was covered by cover glass for examination.

ExvMeraTION OF SPorE TYPES

The classification of Potonie and Kremp (1954) and sﬁbsequently ampli-
fied by these authors (Potonie and Kremp 1955, 1956a; Potonie 1956, 1958,
1960) has been followed.

A. Anteturma .. Sporites (H. Pot. 1893).

Turma .. Monoletes (Ibrahim 1933).

Subturma .. Azonomonoletes (Luber 1935).
Infraturma .. Psilamonolet (Hammen 1955).

Genus .. Laevigatosporites (Ibrahim 1933), emend.
Age .. Lower Westphalian to Permian.

Three types have been found (Figs. 2-4).
Description of individual types:

Type I (Fig. 2):

Spores are bilateral, monolete, oval to bean-shaped in longitudinal plane,
size 70X 87'5 u, spore-coat is laevigate, monolete mark fairly distinet and
half the length of the spore, lips are poorly developed, spore-coat is thick.

Type II (Fig. 3):

Spores are bilateral, monolete, elongate, bean-shaped in longitudinal
section, size 50X 77-5 u, spore-coat is laevigate with minor folds, monolete
mark is distinet and extends half the length of the spore, lips are poorly devel-
oped, spore-coat is thick.

EXPrLANATION OF PraTe XVI

Figure Genus Size

Laevigatosporites 70-0x 876
’ 500x 775
» 75-0x 1125 u
Granulatisporites 375X 450 p
2 45:0x 625 ©®
’” 375X 50-0 113
” 35:0x 350 pu
27-5%x 350 u
» 32:5%x 350 p
" 37-6x 400 p
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Type 111 (Fig. 4):

Spores are bilateral, monolete, elongate subquadrangular in longitudinal
section, size 75X 112-5 pu, spore-coat is laevigate with numerous strong folds,
monolete mark indistinet, spore-coat is thick.

Remarks .. Rare.
Location .. Poniati and Koithee seams.

B. Anteturma Sporites (H. Pot. 1893).

Turma Triletes (Reinsch 1881 (non 1884), (Potonie
and Kremp 1954)).

Subturma Azonotriletes (Luber 1935).

Infraturma Apiculati (Bennie and Kidston 1886), emend.

Genus Granulatisporites (Ibrahim 1933), (Potonie and
Kremp 1954).

Age .. U. Devonian to U. Permian.

Seven types have been found (Figs. 5-13).
Description of individual types:
Type I (Fig. 5):

Spores are radial, subtriangular in outline with rounded apices, margin of
spore between radii is slightly concave, size 37-5X 45 pu, apices of spore are
ornamented with very small spines having a blunt head, spore-coat laevigate,
tetrascopic mark is distinet and extends two-thirds of the distance of the

spore wall, opening of tetrascopic mark is wide, lips distinct, rays are curved,
thickness of spore-coat variable.

EXPLANATION OoF PraTe XVII

Figure Genus Size
12 Granulatisporites 45:0x 525 pu
13 ’ 45-0% 525 pn
14 Raistrickia 30-0x 500 u
15 ’ 32-5x 375
16 . 325X 350 pn
17 Endosporites 45-0X 425 p
(with bladder)
. . 62:5x 875
18 Pityosporites { 300X 50-0
19 { 67-5x 1000 p
” 425 575 p
( 76:0% 1250 p
20 ” % 37-5x 450pu
526X 625 p
A ” { 375X 450 p
57-5x 875p
22 » { 50-0X 50-0
23 Striatites { gi_gz lzg,g ‘:
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Type II (F1g. 6):

Spores are radial, triangular, margin of spore between radii straight,
corners opposite radii curved, size 45X 62:5 u, corners ornamented with
spines, spore-coat laevigate, tetrascopic mark distinet with wide opening and
well-developed lips, extends more than two-thirds of the distance of the spore
wall, spore-coat is uniformly thick.

Type 111 (Fig. 7):

Spores are radial, subtriangular in outline with very rounded apices, mar-
gin of spore wall between radii is concave, laterally slightly compressed, size
37-5X 50 p, spore-coat distinetly granulose on both proximal and distal sides
of the spore, granulations are abundant, tetrascopic mark distinct, lips devel-
oped, rays extend two-thirds of the distance of the spore wall.

Type IV (Figs. 8, 13):

Spores are radial, subtriangular in outline with sub-rounded apices, mar-
gin of spore wall between radii is straight, size 35x 35 p (Fig. 8), spore-coat
distinctly spinose, spines are small and thin, tetrascopic mark indistinct.

Type V (Fig. 9):

Spores are radial, subtriangular with extremely rounded apices, margin
between radii is straight, size 27-5X 35 p, spore-coat is rather spinose but
spines are very small with fairly sharp pointed apex, tetrascopic mark in-
distinet, lips slightly developed, rays extend more than half the radial distance
of the spore wall.

Type VI (Fig. 10):

Spores are radial, subtriangular, margin between radii slightly convex,
rather equilateral, size 32:5X35 u, spore-coat laevigate, tetrascopic mark
indistinct.

Type VII (Fig. 11):

Spores are radial, subtriangular in outline, margin between radii concave,

size 37-5X 40 u, corners opposite radii are rather flattened, spore-coat laevi-

gate with minor folds, apices are ornamented with spines having wide base
and sharp apex, tetrascopic mark indistinct.

Type VIII (Fig. 12):

Spores are radial, subtriangular, margin between radii slightly concave,
size 45X 52-5 p, spore-coat shows numerous folds, tetrascopic mark indistinet.

Remarks .. Very frequent, next to gymnosperms.
Locality .. Found in all the seams.
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C. Anteturma .. Sporites (H. Pot. 1893).

Turma .. Triletes (Reinsch 1881), (Potonie and Kremp
1954).

Subturma .. Azonotriletes (Luber 1935).

Infraturma .. Apiculati (Bennie and Kidston 1886), emend.

Genus .. Raistrickia (Schopf et al. 1944), (Potonie and
Kremp 1955).

Age .. U. Visean to (Miss) to Permian.

Two types have been found (Figs. 17-19).
Description of individual types:

Type I (Figs. 14, 16) :

Spores roundly triangular, also oblong (might be due to compression),
spore-coat ornamented with numerous tapering and blunt spines, body dimen-
sions are 30X 50 u (Fig. 14) and 32-5x 35 u (Figs. 16), trilete rays indistinct,
spines are wide at the base and usually with sharply pointed apex, spines are
2 to 4 p in length, maximum width at the base is 2 pu.

Type 11 (Fig. 15):

Shape rounded, spore-coat ornamented with frequently distributed spines,
spines tapering, sharply peinted but not having wide base, folds present, body
dimension 325X 37-5 u, spines 2 t0 3 p in length.

Remarks .. Frequent.
Location .. Found in Poniati and Koithee seams.

D. Anteturma .. Pollenites (R. Pot. 1931).

Turma .. Saccites (Erdtman 1947).

Subturma .. Monosaccites (Chitaley 1951), (Potonie and
Kremp 1954).

Infraturma .. Triletesacciti (Leschik 1955).

Genus .. Endosporites (Wilson and Coe 1940).

Age .. Devonian to Permian.

One type has been found (Fig. 17).
Description :

Body within a roundly triangular perisporal bladder, bladder membrane
showing irregular plications, bladder ornamented externally by being rugose,
body wall more near to spherical, body surface laevigate, trilete rays indis-
tinet, symmetry radial, bladder is thin and translucent but the body is thicker
and darker, size 45X 42-5 p (with bladder).

Remarks .. Frequent.
Locality .. Present more in Koithee and Rana seams.
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E. Anteturma .. Pollenites (R. Pot. 1931).

Turma .. Saccites (Erdtman 1947).

Subturma .. Disaccites (Cookson 1947).

Infraturma .. Disacciatrileti (Leschik 1955), emend.

Genus .. Pityosporites (Seward 1914), emend. (Potonie
and Klaus 1954).

Age .. Permo-carboniferous.

Five types have been found (Figs. 18-22).
Description of individual types :
Type I (Fig. 18):

Asymmetric due to presence of unequal bladders on either side of the
body, bladder surface rugose, bladders attached to each other on proximal
sides, walls of bladders fairly thick, size 62:5x87-5 p with bladders and

35X 50 . without bladders, attachment of body indistinct, body smaller than
either of the wings.

Type II (Fig. 19):
Asymmetric due to presence of unequal bladders, bladder surface rugose,
bladders attached only at the lower end of the body, bladder wall thin, attach-

ment distinct, size 67-5x100 p with bladders and 42-5%57'5 p without
bladders, body smaller than either of the wings.
Type 111 (Fig. 20):

Bilaterally symmetrical due to presence of almost similar and equal size
bladders on either side, bladders attached to each other on proximal ends, body
surface laevigate, bladder surface rugose to reticulate, body attached to bladders
by spinose outgrowths, bladder wall thick, size 75x 125 u with bladders
and 37-5 X 45 p without bladders, body much smaller than either of the wings.
Type IV (Fig. 21):

Bilaterally symmetrical due to presence of equal size bladders on either
side of the body, bladder surface rugose to reticulate, attachment of body with
bladders distinet and simple, bladder wall thin, body almost circular, bladders
are separated from each other at proximal ends, body almost equal to either
of the wings, size 52-5% 62-5 u with bladders and 37-5 X 45 x without bladders.
Type V (Fig. 22):

Bladders almost equal and the pollen grain is bilaterally symmetrical,
bladder surfacgrugose, body almost circular with laevigate surface, one of the
proximal ends is tapering, attachment of body with bladders indistinct, size
57-5X 87-5 u with bladders and 50 X 50 p without bladders.

Remarks .. Most abundant.
Locality .. Present in all the seams.
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F. Anteturma .. Pollenites (R. Pot. 1931).
Turma .. Saccites (Erdtman 1947).
Subturma .. Disaccites (Cookson 1947).
Infraturma .. Striatiti (Pant 1954).

Genus {Leuckisporites* (Potonie and Klaus 1954), emend.
©7 | Striatites (Pant 1954).
Age .. Permian,

One type has been found (Fig. 23).
Description :

Bilaterally symmetrical due to presence of similar bladders on either
side of the body, body round, oval, ornamentation of body being striated,
striations are parallel to long axis of the grain, and converging on distal ends,
bladders finely reticulate, moderately thick and widely separated from each
other, average size (for five grains) 100X 34:5 u with bladders and 40% 34:5 p
without bladders.

Remarks .. Next to Pityosporites in abundance in Koithee and next to
Pityosporites and T'riletes in Poniati and Rana seams.
Locality .. Found in all the seams.

MEeTHODS OF CORRELATION AND ITS APPLICATION

Raistrick and Simpson (1933) first applied microspores for correlation by
histograms. Later Kosanke (1950) successfully used these. Tt is customary
to represent the distribution of spore types in terms of histograms, at least for
the purpose of correlation. Two important factors should be considered for
correlation of seams :

(i) Even distribution of microspores over a wide range.
(ii) Difference in the percentages of microspores from seam to seam.

However, it must be kept in mind that the relative frequency of spore
type is much more important than its total numbers. Hence emphasis
should be given on the general appearance of the spore diagram and ratios
among the different microspores instead of absolute magnitude of distribution
of individual spore types. Again the rare types with short vertical range of
distribution in the Geological Time Scale are also important for the purpose
of correlations. To represent the percentages of spore types in histograms a
count of fixed number of spores is desirable. In the present investigation 50
spores of six important genera have been counted for each sample.

However, correlation based only upon dominant spore types, i.e. by
comparison of relative frequencies of distribution of spores displayed by

* Leuckisporites and Striatifes which in earlier times were considered as separate genera have
been grouped in one by Potonie (1958).
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Fic. 24. Histograms showing palynological correlation of Poniati, Koithee and Rana seams.

histograms have been attempted here. Among the important groups of spores,
Disaccites and Triletes are most abundant and Monosaccites are frequent.
Monoletes are extremely rare. Among the Disaccites only Pityosporites and
Leuckisporites oceur in the seams. In the histograms (Fig. 24) the following
spore types have been represented :
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A .. Monoletes (Laevigatosporites).

B+C .. Triletes (Granulatisporites mainly with some Raistrickia).
D .. Monosaccites (Endosporites).

E .. Pityosporites

F .. Leuckisporites } Disaccites.

Poniati seam.—Samples of Poniati seam were collected from Bhanora
colliery (sample P;), Banksimula 7 and 8 pits (sample P;), East Baraboni
colliery (sample P,) and Charanpore colliery (sample P,). Three slides of
sample Py, two slides of sample P,, three slides of sample P and two of sample
P, have been examined and the frequency of distribution have been plotted as
histograms.

The similarities in the histograms of the four samples are quite convincing
—Pityosporites being the dominant spore type in all the histograms. 7'riletes
come next as a dominant type. Leuckisporites come third. The Monosaccites
and Monoletes are extremely rare and do not appear in the picture.

Koithee seam.—Samples of Koithee seam were taken from Bhanora
colliery (sample K,), East Baraboni colliery (sample K.) and Banksimula
7 and 8 pits (sample K3). Seven slides have been examined out of which
three belong to sample K;, two to sample K, and two to sample K.

In the histograms of all the three samples Pityosporites dominates over all
and then comes Leuckisporites, Triletes and Monoletes in order of abundance.

Rana seam.—In Rana seam two samples were collected, one from
Bhanora colliery (sample R,) and the other from Rana colliery (sample R,).
Two slides of each sample were examined.

In the histograms the relative abundance of spore types resemble those in
Poniatiseam. The presence of Monosaccites is a new feature of this seam.

Discussion

From the observed data it is found that Disaccites and Triletes are the
most prolific spore types. It therefore appears that Gymnosperms were most
abundant in these coal seams. Pteridophytes come next. Representative
abundant genera among the spores are Pityosporites and Leuckisporites belong-
ing to Disaccites and Granulatisporites belonging to T'riletes.

In discussing the exact parentage of Pityosporites Schopf, Wilson and
Bentall (1944) state that it resembles the modern Podocarpaceae and Pinaceae.
Seward (1933), Virkki (1937) and others, however, feel that Pityosporites is
related to Glossopteris which belongs to Pteridosperms (or, more precisely to
Glossopteridae). The relationship is not yet fully understood and it is still
open to question.

There is a gradual decrease in the percentage of Disaccites from bottom
seam, i.e. Poniati seam, to top, i.e. Rana seam (Fig. 25b). This is in accord
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with Ghosh and Sen’s observation (1948) and in fact the Glossopteris flora
which is represented by ten species in Lower Damuda is represented by only
four species in Panchets.

The variation in the distribution of T'riletes increases towards the top
seam. The others, however, do not follow any regular variation. Considering
the range of distribution of the spores in the Geological Time Scale as well as

N
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spore types in the three seams,.
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Fia. 26b. Variation in Disaccites.

in the three seams it appears that Laevigatosporites and Rasstrickia are absent
in the uppermost Rana seam and Endosporites is absent in the lowermost
Poniati seam. Others are present in all the seams. Thus the presence and
absence of Laevigatosporites, Raistrickia and Endosporites distinguish the three
seams. However, considering the range of distribution of sporae dispersae
in all the seams it may be concluded that the age of the seams is Permian
(Fig. 26).

RANA

KOITHEE

o\ 11T

Fic, 268. Diagram showing the range of distribution
of the genera in the three seams.
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