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ABSTRACT

The Lower Gondwana sediments (coal-bearing) exposed along Johilla River and
also in Pali Coal Mine, Johilla Coalfield, Madhya Pradesh have been studied palyno-
logically. The oldest miofloral assemblage (Zone 1) has been recorded near Manthar
comprising Callumispora+Jayantisporités, which represents the Lower Karharbari
mioflora. Miofloral assemblage Zone 2 occurs in the older coal seams (seam III-V)
of Johilla Coal Mine and being dominant in Parasaccites represents the Upper Karhar-
bari mioflora. Miofloral Zone 3 is marked by the dominance of nostriated-disaccates
and occurs in the second coal seam of Johilla Coal Mine, second seam at Ganjra Nala
confluence and the coal beds exposed near Lakhanpura. The youngest mioflora (Zone 4),
being rich in striated-disaccates, occurs in the youngest coal seam (Seam 1) of Johilla
Coal Mine and also in the younger two seams exposed at the confluence of Ganjra
Nala. Miofloral zones 3 and 4 represent the Lower and Upper Barakar miofloras,
respectively. Thus, the coal-bearing horizon of the Johilla Coalfield encompasses not
only Karharbari mioflora but also the Barakar mioflora.

Key-words — Palynology, Karharbari mioflora, Barakar mioflora, Johilla Coal-
field, Lower Gondwana (India).
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INTRODUCTION

HE Johilla Coalfield is situated in

I the valley of Johilla River, Shahdol
District, M.P. (Latitudes 23°16’-23°

23" and Longitudes 85°57’-81°05”) and has
attracted the attention of the geologists and

palaeobotanists with respect to the age of
the Ganjra Nala b:ds. Hughes (1884)
and Fox (1932) considered the coal-bearing
beds to represent a Barakar age while
Feistmantel (1884) opined a Karharbari
age. Mehta (1945) and Virkki (1946) equat-
ed these beds with the Pali beds. Basu
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(1964) considered these beds to be equivalent
to the Karharbari Formation on the basis
of chemical analyses of coal. Saksena
(1952, 1971) also worked out the plant
fossils and microfossils of Ganjra Nala
beds and opined a Karharbari age. Later
Maithy (1969) studied the plant fossils and
microfossils from the same horizon and
favoured an opinion similar to that of
Saksena (1952, 1971). Deshmukh (1971),
while mapping the area in detail, grouped
these beds within the Barakar. Recently,
Chandra and Srivastava (1982) have again
investigated plant fossils from a number of
localities of the Johilla Coalfield and have
considered them to represent the Karhar-
bari age. Thus, the majority of workers
favoured a Karharbari age while only a
few advocated a Barakar age. In view of
these divided opinions, the present investi-
gation was undertaken in order to evaluate
the succession of the coal-bearing beds
palynologically.

GEOLOGY

Hughes (1884) first mapped the area
systematically.  The known geological
sequence in the area is as follows:

Traps

Lametas

Supra Barakars
Barakar
Talchir

e Unconformity......... .

' Metamorphics

Metamorphic rocks form the basement
which are exposed in the form of an inlier
separating the Gondwana sediments into
two patches (Map 1). In the northern
part the Talchir sediments overlie the base-
ment rocks and underlie the coal-bearing
Barakar sediments. In the southern part
the Talchirs are in faulted contact with the
Archeans. The coal-bearing sediments are
composed of gritty to fine-grained sandstones
and interbedded shale and coal seams. The
Supra Barakar overlies the coal measures
in the northern area while in the southern
part they overlap the Talchirs and have
faulted contact with the Archeans. The
most important seam is the Johilla seam in
the northern part.

The material for the present investigation
was collected along Johilla River from
Lakhanpura in south up to the confluence
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of Ganjra Nala in the north (Map 1). Coal
samples were also collected from the working
faces of the Johilla Coal Mine and the details
of samples collected are presented in Table 1.

MIOFLORAL COMPOSITION

The mioflora of the Johilla Coalfield
consists of the following 55 genera:

Leiotriletes, Callumispora, Hennellysporit. s,
Cyclogranisporites, Granulatisporites, Lopho-
triletes,  Godavarisporites,  Brevitriletes,
Horriditriletes, Pseudoreticulatispora, Laci-
nitriletes, Microbaculispora, Indotriradites,
Dentatispora, Jayantisporites, Latosporites,
Densipollenites, Barakarites, Divarisaccus,
Parasaccites, Caheniasaccites, Vestigis-
porites, Potonieisporites, Plicatipollenites,
Virkkipollenites, Crucisaccites, Cuneatispori-
tes, Platysaccus, Lueckisporites, Schizopollis,
Striatites, Rhizomaspora, Primuspollenites,
Lahirites, Verticipollenites, Hindipollenites,
Striatopodocarpites, Crescentipollenites, Fau-
nipollenites, Striapollenites, Illinites, Vesicas-
pora, Scheuringipollenites, [bisporites, Ti-
wariasporis, Weylandites, Ginkgocycadophy-
Pilasporites, Brazileu, Circulisporis, Hin-
disporis, Quadrisporites, Balmeellu, Pelta-
cystia and Leiosphaeridia.

Amongst these only few genera charac-
terise the miospore spectrum by their overall
dominance, viz., Callumispora, Jayantispo-
rites, Parasaccites, Platysaccus, Scheuringi-
pollenites, Striatopodocarpites and Fauni-
pollenites. In addition to these dominant
taxa some genera, viz., Brevitriletes, Micro-
baculispora, Virkkipollenites, Lahirites and
Vesicaspora also mark their presence by
their subdominance. The rest of the genera
are present in low amounts and are inconsis-
tent in occurrence, hence insignificant. The
quantitative association of the above mio-
spores suggests the occurrence of a number
of miofloral assemblages which are diagram-
matically represented in histogram 1 and
the description of these assemblages in
different localities are as follows:

Manthar area — A coal bed (sample no. 1)
is exposed on the east bank of Johilla River,
west of the village Manthar and another
coal bed (sample no. 1A) occurs nearly
three meters southwards. Sample no. 1
(Table 2) is marked by the dominance of
the genus Callumispora (66%) and is asso-
ciated with Ginkgocycadophytus (9 %), Brevi-
triletes (477) and Cyclogranisporites (4%,).

N
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samples

Barakar
Dalchir
Mctamoryphics

[[a7] Locationof

MaPr 1 — Geological map of Johilla Coalfield, M.P., India (after Hughes, 1884).

The mioflora is characterised by the overall
abundance of laevigate trilete miospores
(67%;) while apiculate trilete spores (9 %) and
colpate (9%) pollen grains follow next in
order of dominance (Histogram 2, Table 3).

In sample no. 1A, Callumispora declines
sharply to 20 per cent. On the other hand,
Jayantisporites rises to attain the dominance
(27%). Microbaculispora (10%), Parasac-
cites (13%) and Lacinitriletes (6%,) also in-
crease to attain significance. Ginkgocycado-
phytus (10%) maintains almost a uniform
trend. In this sample the total percentage
of laevigate triletes is reduced to 27 par cent
giving way to zonate triletes (279%) and

varitriletes (17%,). Monosaccate pollen also
rise to 14 per cent.

Lakhanpura area — On the west bank of
Johilla River, north of the village Lakhan-
pura, another sequence of coal is exposed
which shows a different miofloral succession.
In sample no. L2 the maximum percentage
is attained by Parasaccites (19%) and
Vesicaspora (18%). The subdominance is
attained by Scheuringipollenites (14 %), Stria-
topodocarpites (13%,) and Faunipollenites
(12%). Thus, the overall dominance is
marked by the nonstriate-disaccate (37%)
followed by striate-disaccate (30%) and
monosaccate (28 %) pollen grains.
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HIISTOGRAM 1 — Palynological composition of the Lower Gondwana sediments in Johilla Coalfield,
M.P., India.

TABLE 1 — SHOWING DETAILS OF SAMPLES COLLECTED FROM THE JOHILLA COALFIELD,
MADHYA PRADESH

SAMPLE LOCATION DESCRIPTION OF LITHOTYPES RECORD OF
No. MIOSPORES

JOHILLA RIVER SECTION

1 Manthar Village Coal Present
1A do Coal — Three meters south of sample 1 do
L1 Lakhanpura I Seam (Lowermost) do
L2 do II Seam
L3 do IIT Seam (Uppermost)
J1 At the confluence with Carbonaceous shale — I Seam (Lower-

Ganjra Nala most)
J2 do Carbonaceous shale — II Seam Present
J3 do Coal (60 cm)— III Seam do
Ja do Coal (1.2 m)—IV Seam (Uppermost) do

JOHILLA COAL MINE

JC1 Carbonaceous shale (Upper most) Present
JC2 Coal do
JC3 Carbonaceous shale (15 cm) do-
JC4 Coal

JCS Carbonaceous shale
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TABLE 2 — PERCENTAGE COMPOSITION OF DIFFERENT MIOSPORE GENERA IN THE LOWER
GONDWANA SEDIMENTS OF JOHILLA COALFIELD, MADHYA PRADESH

GaNJRA NaLa JoHILLA CoaL MINE
CONFLUENCE SIS == D .

LocaLiTy MANTHAR LAKHAN-

PURA

Genera/Sample No.

Leéiotriletes
Callumispora
Hennellysporites
Cyclogranispo-
rites
Granulatisporites
Lophotriletes
Godavarisporites
Brevitriletes
Horriditriletes
Pseudoreticulati-
spora
Laciniiriletes
Microbaculispora
Indotriradites
Dentatispora
Jayantisporites
Latosporites
Densipollenites
Barakarites
Divarisaccus
Parasaccites
Caheniasaccites
Vestigisporites
Potonieisporites
Plicatipollenites
Virkkipollenites
Crucisaccites
Cuneatisporites
Platysaccus
Lueckisporites
Striatites
Rhizomaspora
Prinuspollenites
Lahirites
Verticipollenités
Crescentipolle-
nites
Striafopodocar-
pites
Hindipollenites
Faunipollenites
Striapollenites
Ilinites
Vesicaspora
Scheuringipolle-
nites
Ibisporites
Tiwariasporis
Weylandites
Ginkgocycado-
phytus
Pilasporites
Brazilea
Circulisporis
Hindisporis
Peltacystia
Léiosphaeridia
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HISTO3RAM 2 — Distribution of miospore groups in the Johilla Coalfield, Madhya Pradesh, India.

Ganjra Nala (Johilla River confluence)—
The sequence of coal beds exposed at the
junction of Ganjra Nala and Johilla River
shows three different assemblages. Sample
no. J2 contains maximum percentage of
Scheuringipollenites  (21%) followed by
Platysaccus (17%) and Lahirites (12%).
The miofloral assemblage, in general, is
dominated by nonstriated-disaccate (46%)
and striate-disaccate (44°) pollen grains
while the other groups of miospores are
poor in representation.

The next younger coal bed (sample no.
J3) shows dominance of Faunipollenites
(13%) and Horriditriletes (12%,). Brevi-
triletes (107;) and Latosporites (7%) show
their maximum developmentin this sequence.
Scheuringipollenites (109)) shows a decreas-
ing tendency from this sample upwards.
As compared to sample no. J2, the striated-
disaccates attain the maximum percentage
(34%) in sample no. ¥3; apiculate triletes
also increase to attain subdominance (25%)
but nonstriated-disaccates (18%;) show a
decreasing trend.

The uppermost coal (sample no. J4) of
the present sequence shows maximum proli-
feration of Faunipollenites (20%) as com-
pared to the older two coal beds at Ganjra
Nala-Johilla River .confluence. Lahirites
rises to 10 per cent while Scheuringipotenites
(119%) remains almost similar to the under-
lying coal bed. Striated-disaccates in sam-
ple no. ¥4 rise further to maintain the
overall dominance while the other group
of miospores further decreases in their
percentages. .

Johilla Coal Mine— The mioflora 1n
coal seams of Johilla Coal Mine is rich
in monosaccate and disaccate pollen grains.
Parasaccites is dominant (35%) in sample
no. JC3 and declines in the younger beds.
VirkRipollenises follows a similar trend.
Scheuringipollenites and Vesicaspora record
their maximum (20%) in sample no.
JC2 and then again declines. The striate-
disaccate pollen grains, chiefly Striatopodo-
carpites and Faunipollenites, however, follow
a reverse sequence thereby increasing in
their percentages towards younger seams.
Thus the monosaccates are maximum (539,
& 37%) in sample nos. JC5 and JC3
and the nonstriate-disaccates follow the
subdominat (239, & 309;) trend but
in sample no. JC2 the nonstriate-disac-
cates rise to overall dominance being
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TABLE 3 — DISTRIBUTION OF MIOSPORE GROUPS IN THE JOHILLA COALFIELD,
MADHYA PRADESH

LocaLity MANTHAR L AKHAN-
PURA
Miospore Groups/
Sample No. 1 1A L2 J2

Laevigate trilete 67 27

Apiculate trilete 9 Il 5 1
© Zonate trilete 1 27

Varitrilete 1 17

Monolete 1

Monosaccate 1 14 28 7

Nonstriated- 5 1 37 46

disaccate

Striated-disaccate 30 44

Colpate 9 9

Alete 4 4

GANJRA NALA

JosiLLA CoAL MINE

CONFLUENCE
13 J4 ICs JC3 ICc2 JCI
2 1 3 5 1
25 5 2 5 3 5
3 2 1
1 1 1
7 2 1 1
4 11 53 37 13 15
18 24 23 30 46 30
34 48 16 19 37 47
4 5 1 1
2 1 1 1 1 1

present up to 46 per cent. Striate-disaccates
also rise to subdominance (37 %), while the
monosaccates show a decreasing trend from
this seam. In sample no. JCI the striate-
disaccate pollen grains attain maximum
(47%), whereas nonstriate-disaccates reduce
to subdominance (30%).

PALYNOSTRATIGRAPHY

The present investigation has revealed
the oldest miofloral assemblage near the
village Manthar where Callumispora cha-
racterises the palynological spectrum. The
dominance of this genus is known in the
Lower Karharbari seam of the Giridih
Coalfield (Stivastava, 1973) where the same
is associated with Parasaccites and Brevi-
triletes. In Korba Coalfield, Callumispora
dominant assemblage occurs immediately
above the monosaccate dominant Talchir
mioflora (Bharadwaj & Srivastava, 1973;
younger subzone of Zone 1). The Karhar-
bari sediments of Jayanti Coalfield (Lele ‘&
Makada, 1974) also contains the dominance
of Callumispora (Punctatisporites - Callu-
mispora). Similar succession also occurs
in the lowermost coal facies overlying the
Talchir Formation in the Paradol-Chirimiri
railway cutting of the Chirimiri Coalfield
(Srivastava, 1980b; sample no. CR/15)
in which Callumispora is associated with
Microbaculispora and Jayantisporites., The
latter genus attains dominance in the second
coal bed (sample no. 1A) near Manthar
village presumably at the cost of Callumi-

B/5 & B3,

sporg which usually shows a decreasing ten-
dency towards the younger sediments as
has been observed in the Umrar Nala sec-
tion of the Umaria Coalfield also (Srivastava
& Anand Prakash, 1984; sample nos. GI15-
G-13), thus represnting a comparatively
younger aspect within this biozone. The
Lower Karharbari assemblage of the West
Raniganj Coalfield (Sonbad Nala, Pusai-
Shampur area) also contains the dominance
of Callumispora (Tiwari, 1973, Zone 1)
and is comparable with sample no. 1 of
Manthar Village. In the North Karanpura
Coalfield (Srivastava, 1980a; sample nos.
Honhe area) Callumispora
is associated with Brevitriletes, Microbaculi-
spora and Jayantispora and thus bears a
closer resemblance with the present mioflora.
The coal-bearing sediments above the Tal-
chir Formation of West Bokaro Coalfield
also shows the dominance of Callumispora
associated with  Brevitriletes, Microbacu-
lispora and Lacinitriletes (Anand Prakash
et al, 1979). All these assemblages occur
in the coal-bearing sediments overlying
the Talchir Formation and if a similar
significance be attached to the miofloral
assemblage of Manthar Village it should
represent the Lower Karharbari mioflora
in the Johilla Coalfield and is designated
here as miofloral assemblage Zone 1.

The lower two coal seams represented
by sample nos. JC5 and JC3 in Johilla Coal
Mine show the dominance of Parasaccites.
The total percentage of radial monosaccate
pollen grains exceed the nonstriate-disaccates,
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The lower coal bed near Lakhanpura Village
(sample no. L2) also shows a similar asso-
ciation of monosaccates and nonstriated-
disaccates Vesicaspora and Scheuringipolle-
nites but with Increased percentages of
striated-disaccates and in this respect it
shows a younger aspect as compared with
the above two coal seams of Johilla Coal
Mine. In Korba Coalfield, Parasaccites
assumes dominanc: once again above the
Callumispora dominant zone (Bharadwaj &
Srivastava, 1973; Bore-hole NCKB-19;
older subzone of Zone 2) and is associated
with the coal bearing sediments. As
opposed to the monosaccate dominant
phase of the Talchir Formation it is distin-
guished by the incoming of nonstriate-
disaccate pollen grains and in this respect
the above samples of the Johilla Coalfield
contain a closely comparable mioflora.
Similar succession has been also observed
in the Raniganj Coalfield (Tiwari, 1973;
Sonbad Nala section, Pusai-Shampur area,
Zone 2). In North Karanpura Coalfield
also a monosaccate dominant Upper Kar-
harbari assemblage underlies the Lower
Barakar nonstriate-disaccate assemblage
(Kar, 1973; Bore-core no. KB2l, 481.8 m,
p. 312). Considering the above successions
the lower two coal seams of Johilla Coal
Mine and the lower coal bed near Lakhan-
pura Village (sample no. L2) are suggested
to represent the Upper Karharbari mioflora
in the Johilla Coalfield and have been
designated as Zone 2.

The coal-bearing beds exposed at the
Ganjra Nala-Johilla River confluence
(sample nos. J2 & J3) and the third coal
seam (sample no. JC2) of Johilla Coal Mine
contain a nonstriate-disaccate assemblage
and are placed in Zone 3 of the Johilla Coal-
field. The subsurface palynological investi-
gation of the Lower Gondwana sediments
of Korba Coalfield has shown that non-
striate-disaccate dominant mioflora occurs
above the monosaccate dominant phase
and represents the Lower Barakar mioflora
(Bharadwaj & Srivastava, 1973; Bore-hole
no. NCKB-19, older subzone of Zone 3).
Similarly in Bore core no. KB 21 (405.6 m)
of the North Karanpura Coalfield (Kar,
1973, p. 312) nonstriate-disaccate mioflora
succeeds the monosaccate dominant phase.
Tiwari (1973) has also recorded a very closely
comparable assemblage from the Raniganj
Coalfield (Zone 4, Pusai Nala Section),
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Thus, the lower coal beds (sample nos. 12 &
J3) of the Ganjra Nala-Johilla River con-
fluence and the third coal seam (sample
no. JC2) of the Johilla Coal Mine represent
the Lower Barakar mioflora of the Johilla
Coalfield (Zone 3).

The youngest coal seam of the Johilla
Coal Mine (sample no. JC1) and the upper
most coal bed exposed at the confluence of
Ganjra Nala-Johilla River (sample no. J4)
shows maximum development of striated-
disaccate pollen grains and the association
of nonstriated-disaccates is reduced to sub-
dominance. Such association is known
in the Raniganj Coalfield (Tiwari, 1973;
Zone 5, Khudia Nala section) where the
striated-disaccate mioflora occurs above the
nonstriated-disaccate dominant zone repre-
senting the Upper Barakar mioflora. In
the miofloral succession of South Karanpura
Coalfield (Bharadwaj & Tripathi, 1978)
also the striate-disaccate dominant phase
succeeds  nonstriate-disaccate ~ dominant
phase. Similarly, the Upper Barakar assem-
blage in the North Karanpura Coalfield
(Kar, 1973) is also dominated by striated-
disaccate pollen grains but the percentage
of nonstriate-disaccates in the above samples
of Johilla Coalfield is comparatively higher
and represents an older aspect.

The palaeobotanical investigation of
mega- and microfossils in the coal-bearing
sediments exposed at Ganjra Nala-Johilla
River confluence by Saksena (1952, 1971) and
Lele and Maithy (1969) have suggested a
Karharbari age. Recently, Chandra and
Srivastava (1982) have opined a similar view
for all the coal-bearing beds exposed at
Manthar, Lakhanpura, Ganjra Nala-Johilla
confluence on the basis of plant fossils which
are mostly fragmentary. The present investi-
gation, however, has shown that the coal-
bearing sediments exposed at Lakhanpura,
Manthar, Ganjra Nala-Johilla River con-
fluence and Johilla Coal Mine encompasses
a succession of Lower Karharbari to Upper
Barakar miofloras. The lithological distinc-
tion between the Karharbari and Barakar
formations may not be as sharp as the mio-
floral assemblages studied which are develop-
ed in comparatively very narrow thicknesses
of the Lower Gondwana sediments in Johilla
Coalfield presumably because of the trun-
cated and undulatory development of the
coal-bearing sediments in the various areas
of Johilla Coalfield,
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Thus, the miofloral succession in Johilla
Coalfield investigated may be summatised
as given below:

bari miofloras of the Lower Gondwanas of
India. Coal bed exposed near Lakhanpura
village bears an Upper Karharbari affinity.

BARAKAR UPPER Miofloral Manthar Lakhan-  Johilla  Ganjra Miofloral Association
zone pura Coal Nala
Mine Confluence
4 Sample  Sample Faunipollenites+Striate4
No. No. nonstriate-disaccate
JCI J4
LOWER 3 Sample Sample  Scheuringipollénites+
No. Nos. Vesicaspora
JC2 J2 and J3
KARHAR- UPPER 2 Sample  Sample Parasaccites-+ nonstriate-
BARI No. Nos. disaccates
L2 JC3-IC5
LOWER 1 Sample Callumispora+ Jayantispo-
Nos. rites- Microbaculispora
1 and 1A
CONCLUSIONS The miofloras in the coal seams of Johilla

The palynological investigations carried
out from the coal-bearing sediments of
Johilla Coalfield suggest that a succession
of Lower Karharbari to Upper Barakar
miofloras is distinctly developed as opposed
to the earlier contention of their being
mostly Karharbaris. The oldest mioflora
has been recorded at Manthar Village and
is comparable to the known Lower Karhar-

Coal Mine, being distinctly different in all
the coal seams, incorporate a succession
of Upper Karharbari to Upper Barakar
miofloras. The sequence of coal seams
exposed at Ganjra Nala-Johilla River
confluence is not Karharbari as suggested
earlier since the miofloral succession in-
dicates a Lower Barakar to Upper Barakar
affinity. All the three coal seams can be
palynologicallydifferentiated fromeach other.
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