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ABSTRACT

18 m. channel samples of coal from eight bore
holes in Bachra area of N. Karanpura Coalfield
have been sporologically investigated. The mio
flora of these coals exhibits dominance. by an
association of Lophotriletes, Latosporites, Fauni
pollenites, and Suleatisporites. Miofloristically the
samples segregate into two coal seams. Both
seams are variously split during their lateral extent.

INTRODUCTION

TT ARAl\'PURA Coalfield lies in Bihar~, in the northern part of Damodarriver basin between latitude 23°
30'-23°56' N and longitude 84°46'-85°28'E.
From Bachra area (lat. 23°41'-23°43'N, long.
85°4'-85°6'E) in the northern part of this

coalfield, 18 main channel overall coal
oamples from eight bore holes KBa 1-8 were
sporologically investigated to determine
their correlation. The various details
regarding the samples are given in Table 1.

METHODS

Each sample was subjected to similar
procedure of maceraticn and study. 5 gm.
of material from each sample was treated
with HN03 (Comm.) for 3 days followed
by digestion with 10 per cent KOH after
thorough washing with water. The macerates
were mounted on slides in glycerine jelly.
500 miospores were counted from each
sample at the generic level.

TABLE1

Baekra Area,

NorthKaranpuraCoaijield

SAMPLE

BOREOVERALLNo.DEPTH FROMBANDTHICKENSS
No.

HOLE No. SURFACEEXCLUDED

1

KBa,KBa I/M.ch.ov.I66'to 71'0" 3!"
2

KBa,KBa IjYLch.ov.II81'6"to 85'0"
3

KBa.KBa 2/M.ch.ov.I158'8"to 170'0"1,2,316t"
4

KBa.KBa 2/l\1.ch.o\·.II204'3"to 214'2"4,5,6,75'4!"
5

KBa.KBa 2j:\I.ch.ov.III227'0"to 234'8"8,9,10,113'4/1
6

KBa,KBa 3jM.chl.ov. I92'6"to 98'10"110"
7

KBa3KBa 3/M.ch.ov.II155'4"to 180'8"2,3,4,5,6,77'7'/
8

KBa.KBa 4/M.ch.ov.I101'4"to110'10" 1,2,339"
9

KBa.KBa 4jl\1.ch.ov.II142'8"to 1+8'6"4.3,6,7261"
10

KBa.KBa 4/M.ch.ov.III159'10" to 174'5"8,922"
11

KBasKBa 5jM.ch.ov.I76'0"to 80'2" 1,212}"
12

KBa.KBa 6/M.ch.ov.I84'11"to 90'8" 1,2,36!"
13

KBa.KBa 6jM.ch.ov.II121'5"to 140'8"4,5,6,744Y
14

KBa,KBa 7/M.ch.ov.I93'7"to 97'6" 310i"
15

KBa,KBa 7/M.ch.ov.II129'11" to 144'3"4,5,6,722l"
16

KBasKBa 8/l\I.ch.ov.I81'0"to 90'9" 1,223"
17

KBasKBa 8/M.eh.ov.II131 '9"to 144'1" 4,5,633"
18

KBasKBa 8/M.eh.ov.IIT146'10" to158'10"7,8 10"

*Results of investigations carried out in the scheme, "Palaeobotanical Investigation of Indian
Coals (C.S.I.R,.)".

~--- ltS.I.P.
Ace No .



2 THE PALAEOBOTANIST

RESULTS

The mioflora encountered in these coals
is referable to the following spore genera
(sensu-BHARADWA},1962; BHARADWAJ&
SALUJHA,1964;BHARADWAJ& TIWARI,1964a;
TIWARI, 1964).

Leiotriletes, Punetatisporites, Cyelogranis
porites, V errueosisporites, Lophotriletes,
A piculatisporis, H orriditriletes, M lcroba
cuhspora, Cyclobawl1'spor des, I ndotr iradi
tes, Latosporites, Parasaeeites, Potonieispo
rites, Cuneatisporites, Primuspollenites,
Rhizomaspara, Illinites, Striatopodocarpites,
F aunipollenites, V esicaspora, Sulcatisparites,
Gnetaeeaepollenites, V ittatina and Ginkgo
cycadophytus

Apart from these there are four genera,
i.e. Calamospora, Tkymospora, Densipolle
nites and Welwitschiapites which are also
present in this assemblage, but since they
are extremely rare and inconsistent, they
are not given much importance in quanti
tative considerations. Some of the im
portant genera are illustrated in Plates 1
and 2.

Sporological constitution of samples 
The qualitative and quantitative sporo
logical composition of the samples is given
in Histogram 1. It is apparent from this
histogram that Lophotriletes, Latosporites,
Parasaccites, Faunipollenites and Suleatis
porites are the spore genera which are pre
valent in fair to high percentages consis
tently in all the samples and naturally are
considered by us to be constituting the
dominant association.

Nature of Variation - The tendency of
variation exhibited by each genus out of
the dominant association from older to
younger seam in each bore hole is as follow3:

Bare kale KBal - Lopkatritetes decreases,
Latosporites is constant, Parasaccites, Fauni
pollenites and Sulcat£sporites increase.

Bore h'Jle KBaz - In the thre~ succes
sive samples Lopkatriletes decreases appre
ciably and then increases a little again,
Latosporites decreases and then increases,
Parasacc£tes constantly decreases and
Faunipollenites as well as Sulcatisporites
appreciably increase and then decrease a
li ttle.

Bore hole KBa3 - Between the two sam
ples in succession, the tendencies are for
Lopkotriletes to decrease sharply, for Lato
sparites to increase sharp Iy, for Parasaccites
to decrease significantly, for Faunipallenites

to decrease a little and for Sulcatisporites
to increase sharply.

Bore hole KBa4 - Among the three sam
ples the tendencies are that Lopkotriletes
is virtually constant in the older two samples
declining sharply in the youngest, Latospo
rites and Parasaccites decrease to increase
again, but Faunipollenites and Suleati
sporites consistently increase.

Bore hole KBas - Only one sample is
represented from this bore hole.

Bore kole KBa6 - Between the two sam
ples, Lophotriletes very sharply declines,
Latosporites and Parasaceites decrease a
little but Faunipollenites and Sulcatisporites
increase very sharply.

Bore hole KBa7 - In the two samples
from this bore hole, Lopkotriletes, ar'd
Parasaccites decline a little, Latosporites
increases sharply and so do F aunipollendes
and 5 ulcatisporites.

Bore hole KBas - In the three samples
in succession, Lopkotriletes decreases,
Latosporites decreases to increase substan
tially again, Parasaccites decreases consis
ten tly, F aunipollenites increases to decrease
again and Sulcatisporites consistently,
markedly increases.

Table 2 gives the percentages of the five
quantitatively, significantly represented
genera in each sample individually as well
as collectively in thcir total representation.
Considering the dominance percentage
(TABLE2 - total per cent) it is apparent that
the samples show very wide range of varia
tion from as low as 44 per cent to as high
as 87·5 per cent. From this table it is
apparent that Laphatriletes or Sulcatisporites
contributes maximum individuality to the
dominance. It has also been observed that
in samples where Lapkotriletes is high Sul
catisporites is low and vice versa but for a
few samples which show exceptional beha
viour. Hence it has become apparent that
the chief determinants of dominance are
either Lopkotriletes or Sulcatisporites.

Extent of Variation - The quality of
variation ,exhibited by each of the genera
forming the association of dominants is
graphically represented in Graphs 1-5. A
perusal of these graphs reveals that the
representation is widely different between
most of the samples in succession regarding
Lopkotriletes and Sulcatisporites, less so for
Faunipallenites and Latosporites and least
marked in the distribution of Parasaecites.
We are well aware (BHARADWA},1966) that
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4 THE P,\L.\EOBOTA~IST

TABLE

2

SAMPLE

Lopho/rile/esSulcatispo-Faunipolle-LatosporitesParasaccitesTOTAL %
No.

ritesnites

1

21'019·016·52·511·070'5
2

30·510·013·52·06·061·5
3

9·038·018·012·57·084·5
4

10·533·017·0_3·513-077·0
5

22·515·012·59·015·574·5
6

5·534·512·518'56·577·5
7

25·017'513·53·512·071·5
8

8·039·014·510·04·576·0
9

24·027·013·06·04·074·0
10

2-1-·04·58'09·08·554·0
11

10·535'520'05·01·572·5
12

5·049'525·03·54·587·5
13

34·09·04·06·06·559'5
14

18·531·512·59·05·576'5
15

20'011·05·51·56·044·0
16

9·535·08'023·51·577·5
17

10·529·519·07·55·072·0
18

23·013·09·013·511·570·0

Parasaeeites is a genus of characteristic
distribution for the strata of Talchir Series
which is decidedly older than the age of the
assemblages considered here. Hence the
little affected variation of this genus be
tween distinctly young to old assemblages
in succession within one bore hole, is not
surprising. In view of the fact that the
distributional behaviour of Parasaeeites is
incompatible with that of the other domi
nant genera, especially Lophotriletes and
Suleatisporites of the mioflora vis-a-vis
vegetation of the area, it seems reasonable
to suppose that the percentage representa
tion for Parasaeeites in these samples has
extraneous influence.

CORRELATION

For the purpose of correlation of coal
seams in one bore hole with those of the
others in the area, normally the distribution
of all the five spore genera consti tu ting the
dominant association should have been
compared. But as the distribution of Para
saeeites is suspected not to be normal and
that its inclusion ameliorates the differences
exhibited by the main genera Lophotrtletes
and Suleatisporites, we have excluded this
from consideration while comparing for
correlation purposes.

Out of all the eight bore holes of which
the samples were available,.in three of
them, viz. KBa2, KBa4, and KBas, three

coal srams occur in succession (see TABLE1).
In all these the youngest of the three seams
has uniformly low Lophotriletes and high Sul
eatisporites incidence but the oldest of the
three seams has reversed incidence, i.e. high
Lophotriletes and low Suleatisporites. In
the middle seams the incidence of these two
genera is either like the youngest or the
oldest or .a combination of both. Hence
on the basis of this distinctive distribution,
the percentages of all the four dominating
genera have been made use of to seggregate
the samples into two groups, i.e. Group I
with high incidence of Lophotriletes and
Group II with high incidence of Suleatispo
rites, (TABLE 3).

In Group I, sample nos. 1, 2, 5, 7, 9, 10,
13, 14, 15 and 18 come together. In the
miosporic composition of all these, the basic
common factor is the high (more than 18%)
percentage of Lophotriletes. As normally
expected the percentage of Suleatisporites
is low (less than 10 per cent) in most of these
samples but for sample nos. 9 and 14.

In Group II, sample nos. 3, 4, 6, 8, 11,
12, 16 and 17 are grouped together. These
samples show the normal, high incidence
(more than 29%) of Suleatisporites and low
(less than 11%) of Lophotriletes.

Considering the Total Dominance Per
centages (T.D.P.) obtained in Table 3 for
each sample of Group I, we find that they
vary between 38 per cent and 71·5 per
cent. Evidently this is very wide variation.



BHARADWA} & TIWARI - SPOROLOGICAL CORRELATION OF CO.\LSEAMS 5

PERCENT
35

30

25

20

15

10

5

o

so

45

410

35

30

25

20

15

10

5

o

1 liL -
2

25

20

15

10

5

o

25

20

15

10

5

o

15

10

5

o
SAMPI.E Nos. 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18

3

4

5

BORE-HOtE No•. KBo, KBo2.
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TABLE

3

SAMPLE

Lophotri-Suicatis-Faunipolle-Latospo-DOMINANCE
No.

letesporitesnilesrites --A--,
Total % Mean %

(T.D.P.)
(T.D.P.)

1

21·019·016·52·5
59'0}

57·52 30·510·013·52·056·0
G

522·515·012·59·059·059·0
R

725·017·513·53·559'559·5
0

924·027·013-06·0
70'0}

58·0U 10 24·04·58·09·045·5
P

13 34·08·54·04·050·550·5I
14 18·531·512·59·071'5 I..55·015 20·011·05·51·538'OJ

18
23·013·09·013·558·558·5

3

9·038·018·012·5
71'S}

71·0G 410·533·017·03·564·0
R

6 5·534·512·518·571-071'0
0

8 8·039·014·510·071-571·5
U

11 10·535'520·05·071·071·0
P

12 5·049·525·03·583·083·0
16

9·535·08·023·5
76'0}

71·0II 17 10·529·519·07·566·5

Logically, if the samples of Group I were
to represent a homogeneous vegetational
cycle equivalent of one seam, the variation
should have been very much narrower.

A critical analysis of the T.D.P. values
reveals that out of the 10 samples included
in Group I, the T.D.P. of four samples fall
between 58·5 per cent and 59·5 per cent.
In these samples even the comparative
percentage representation of genera indi
vidually shows very little variation. Out
of the remaining six samples, two <;amples
have much higher T.D.P., i.e. 70-71'5 per
cent. In these samples the incidence per
centage for individual genera is fairly similar.
The remaining four samples have lower
T.D.P., i.e. 38-56 per cent, but among these
the T.D.P. of none agrees with that of the
other. Thus, inspite of high Lophotriletes
incidence in all the 10 samples of Group I
there seem to be three subgroupings. The
question naturally arises how to interpret
these differences, i.e. whether these are diff
erences within one coal seam or that these
represent three differen t coals seams deposit
ed during one long phase of high Lophotri
Ietes incidence? Our analysis establishes
the former possibility to be true rather than
the latter. In the case of samples 1 and 2
which lie successively in one bore hole, the
differences in the incidence of the important

genera individually (HISTOGRAMI, TABLE1)
is in keeping with the older or younger
position of the samples. But the differences
between their T.D.P. values is of only 3
per cent which is negligible. This, coupled
with the small parting between these sam
ples suggests them to be split of one seam.
Their mean T.D.P. comes to 57·5 per cent
which is quite near the T.D.P. value of four
other samples.

In the case of samples 10 and 15 each of
which show the low T.D.P. values of 45' 5 per
cent and 38 per cent respectively we find
that Suleatisporites is quite low suggesting
an older stage in the depositional cycle but
Lophotriletes is correspondingly not so high
as would be expected if we compare this
with that of sample 13 which has the highest
and lowest incidence of Lophotriletes and
Suleatisporites respectively in the whole
miofloral succession. \Vhy? It seems
that the incidence of Lophotriletes has been
depressed in samples 10 and 15 due to the
higher incidence of the otherwise, normally
low, trilete spore genera such as A pieulatis
poris and Cyclobaeulisporites in sample 10,
and Mierobaeulispora and Indotriradites in
sample 15, due to some local causes. It is a
well known ecological fact that plants which
have nearly similar ecological requirements,
mostly of the same or similar class, may
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TABLE

4

GENERA

SAMPLE No.13SAMPLE No.10 -SAMPLE No.15 -

%

%%

1

Lopholri!etes 34·0 !24·0 "I20·0 "I

2
A picttlatisporis

10·0 ~
17·5I 5·5 I

3
!IIicrobaculispora 1·551·5 -~46·010·0 ~48·5

4
Cyclobaculisporites

1·0 J~J2·5 J5
I ndotriradites 5·0 10·5

6
Sulcatisporites

9·0 }
13·0 4·5 }12·5

11·0 L
16·57 F aunipollenites 4·08·05·5 J

sometimes replace each other to a more or
less extent in different parts of a basin yet
maintain the normal quantitative balance
with respect to other classes of plan ts in the
vegetation. A comparison of percentage
incidence of some spore genera as given for
samples 13, 10 and 15 in Table 4 substan
tiates the above point.

Considering the above evidence it is
apparent that the differences in the T.D.P.
values of samples 13, 10 and 15 are scarcely
real and that these three samples stand
correlated with each other. The low inci
dence of Suleatisporites in them suggests
them to be representing the older section in
the high-Lophotriletes-incidence vegetational

ltoTRILETES

LIPUNC TATISPORITES C YC L OG RAN ISPORITESVERRUCOSISPORITES r-lOPHOTRILETES
APICULATISPORISHORRIDITRILETE S

I
MIC ROBACULISPORA CYCL OBACULISPORITES

~
~

INDOTRIRADITES LATOSPORITESPARASACCITESPOTONIEISPORITESCUNEATISPORITESPRIMUSPOLLENITESRHIZOMASPORAILLlNITES I-~

STR.IATOPODOCARPITES
FAUNIPOLLENITESVESICASPORASULCATlSPORITES ,..•

GNnACEAEPOLLENIiES
VITTATINA f

GINKGOCYCADOPHYTUS

1+2

79 +101'5 14+151&

jg ~INDEX
05"107. L 17,

HISTOGRAMII - Comparative histogram showing the percentage frequency of various miospore
genera encountered in the samples of the older seam (Seam I).
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cycle. On the other hand samples 9 and
14 which show very high Suleatisporites
incidence combined with high Lophotr-iletes
are evidently the youngest in the vege
tational cycle represented here by Group
I and characterized uniformly with high
Lophotriletes incidence.

Thus, it is apparent that the three sub
divisions in Group I are the three successive
stage. in the vegetalional cycle of high
Lophotriletes incidence among which samples
13, 10 and 15 represent the oldest with
nearly 50 per cent T.D.P., samples 1, 5 and
18 represent the middle with nearly 59 per
cent T.D.P., and samples 9 and 14 represent
the youngest sections with nearly 71 per
cent T.D.P. If these three constitute one
seam their mean T.D.P. comes to 59 per
cent which is also the T.D.P. of sample
7 which represents the thickest seam in the
succession and possibily represents almost
the whole vegetational cycle of high Lophotri
ldes incidence. Considering that the two
successive samples in each of the two bore

holes KBa4 and KBa7, i.e. samples 10 and
9 as well as 15 and 14 respectively represent
the oldest and the youngest sections in this
vegetational cycle with the intervening
non-coaliferous parhng representing the
middle section, the T.D.P. for these sets of
samples comes to 58 per cent and 55 per
cent respectively. Now a look at the com
parative mean T.D.P. values for individual
as well as compounded samples shows stri
king coherence suggesting that the samples
of Group I are really correlated as parts or
whole of a single seam. Samples 1 and 2
combinedly represent roughly the middle
part of the seam and so do sample,> 5 and
18; sample 7 represents the whole seam;
samples 10 and 9 as well as 15 and
14 represent the oldest and the younge~t
part respectively and sample # 13 mostly
the youngest and the middle part. Thus
seam I corresponding to Group I, is
variously split along its lateral extent. It
is also fully developed only in a very short
extent around the bore hole KBaa. In and

LEIOTRILETES II

~l
,PUNCTATISPORITES CYCLOGRANISPORITESVERRUCOSISPORITES

r
I., r

LOPHOTRI LETES ,AP [CULA TI SPOR IS HORRIDITRILETESMICROBACULISPORACYCLOBACULISPORITES

~

INDOTRIRADITES

I-~ ~
LATOSPORITES ,.rrPARASACCITES POTONIEISPORITESCUNEA TI SPOR !TES

I
PR IMUSPOLLEN ITES ,RHIZOMASPORA ILLINITESSTRIATOPODOCARPITES

=-c..FAUNIPOLLENITES VESICASPORASULCATISPORITESGNETACEAEPOLLENITESV ITIATINA fGINKGOCYCADDPHTUS '3

4 68111216 + 11

IU . I 17. INDEX
o 5"101. L •

HrsToGR.-\MIII - Comparative histogram showing the percentage frequency of various miospore
genera encountered in the sample of the younger seam (Seam II).
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around the other bore holes it is only partly
developed the missing parts being non
coaliferous or having been "vashed out
before preservation.

In the samples of Group II an almost
similar situation exists as in the case of
Group 1. Taking a similar line of reasoning
for interpretation as for Group I, we come
to the conclusion that these also represent
one seam. Samples 3 and 4 as well as 16
and 17 in the bore holes KBa2 and KBas re
present the younger and the older splits re
spectively. A perusal of the mean T.D.P.
values for Group II in Table 3 substan
tiates the striking homogeneity of most of
the samples but for sample ]2. This
sample possibly represents the youngest

section of this seam with the highest ever
incidence of Sulcatisporites and lowest of
Lophotriletes. In other bore holes this
youngest section is not represented at all and
they contain the oldest and the middle parts
together or split into two. In the region of
bore holes KBas this seam has the maximum
thickness of coal but it thins out appreciably
through the regions of boreholes KBa4,
KBas, KBa6 finally to disappear in the
regions of bore holes KBar and KBa7·

Thus, in Bachra area of :t\'orth Karan
pura Coalfield in the region covered by
bore holes KBal to KBag• two coal seams
occur. The older is designated as seam I
(HISTOGRAMII ; TABLE3-Group I) and the
younger as seam II (HISTOGRAMIII; TABLE

SPOROLOGICAL CORRELATION OF COALSEAMS I N BACH RA AR EA I

NORTH KARANPURA COALFIELD

"0

60'
,

60
2

100

120

/

t40160180201122024

,
Depth

KBol

TEXT-FIG. 1 - Sporological correlation of coalseams in Bachra Area, North Karanpura Coalfield.
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3-Group II) here. Both these seam,;
are variously split and have marked varia
tion in the thickness. The correlation as
interpreted on the ba3is of sprological study
of the bore core coal samples is depicted in
Text-fig. 1.

Before concluding finally we might as
well examine yet another possibility that is
whether the middle samples, nos. 4, 9, 14
and 17, could possibly be recognised as a
middle seam distinct from the lower and the
upper seam or not. In this context if we
refer to Table 3, we find that the T.D.P.
values of these samples are 64 per cent,
70 per cent, 71·5 per cent and 66·5 per cent
respectively. In respect of coherence the
T.D.P. values of 64 per cent and 66·5
per cent group themselves together as
against 70 per cent and 71·5 per cent be
cause there is a distinct gap between these
sets of T.D.P. values. Besides this there
is a striking difference in the incidence of
Lophotriletes between these sets of samples.
And above all if these samples are put

together in spite of the above noted two
indications of separation, the coherence
achieved by us in the mean T.D.P. values,
within Group I and II (TABLE 3) gets
disturbed, so much so that there may have
to be separated as many as 5 assemblages
which, prima facie, is absurd. Hence we
have rejected the possibility of recognizing
a middle seam on sporological grounds. We
believe that the line of reasoning adopted
by us for the interpretation of sporological
findings provides the greatest amount of
agreement and the maximum compatib
ility with available data.

5tratigraphical- The mioflora contained
in the two coalseams studied by us is
comparable to that of Upper Barakars
as known from Korba Coalfield (TIWARI,
1965 -Histogram I, Assemblage - KB).
As compared to the miospore assemb
lage of West Bokam Coalfield (TIWARI,
1965 - Histogram I, Assemblage - WB)
that from Bachra seams appears to be
older.
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EXPLANATION OF PLATES

(All the figures are X 500)

PLATE 1

1. Leiotriletes Ph. No. 387/8
2,3. Apiculatisporis Ph. Nos. 387/13.
4. Punctatisporites Ph. No. 387/12.
5. Latosporites Ph. No. 387/31.
6, 7. Lophotriletes
8,9. Parasaccites Ph. Kos. 387/24, 387/29.
10. Striatopodocarpites Ph. K O. 387/12.

PLATE 2

11. Faunipollenites Ph. No. 387/18.
12. Striatopodocarpites Ph. No. 387/26.
13. Cuneatisporites Ph. No. 387/22.
14. Rhizomaspora Ph. No. 387/15.
15,16. Sulcatisporites Ph. Nos. 387/1, 387/3.
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