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Biopelrological investigation of 12 coal seams from Mulug coal bell of Godavari Basin has been carried OUIIO evaluate their
economic potentials. The coal seams are associated with the Karharbari and Barakar formations of the Lower Gondwana
sequence. The maceral study has revealed that seams IV A, IV, 1lI B, II, I below index, I, and I A contain vitric coal. However, IV
below index, 1lI and I B seams are characterised by a mLxture of both vitric and fusic coals. Besides, III A and II below index
seams cont:Jin fusic C031. The microlithotype analysis indicates that the vitric coal has the dominance of vitrite, cia rite and
duroclarite constituents. The mixed type of coal contains variable frequencies of vitrite and inertite with intimate association of
clarite, durite, trimacerite and carbominerite microlithotypes. However, fusic coal has overall dominance of inertite with
carbominerite. The reflectance study revealed that I U, I, I below index, IV below index and the lowennost IV A seams have
attained high volatile bituminous Cr3nk. Whereas, coal of II below index seam is represented by transitional stage of rank between
high volatile bituminous C and sub-bituminous A. The coal seams III Band 1lI A contain coal of high volatile bituminous Brank.
However, the se:!ms 1lI and II are characterised by coal haVing rank ranging between high volatile bituminous C to B. Seam I A
contains coal of high volatile bituminous C to A rank. However, seam IV comprises coal haVing reached high volatile bituminous
A stage.
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THE drilling operations in Mulug coal belt has
revealed the existence of 12 coal seams, of which,

only six coal seams have attained workable thick
ness. Since no detailed biopetrological study on these
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(after Raja Rao, 1982).

GENERAL GEOLOGY

The present knowledge regarding geological
details of the Lower Gondwana sequence of
Godavari Basin is based upon the significant works
carried out by Wall (857), Hughes 0877,1878), King
0872, 1873, 1877, 1881), Krishnan (949), Kutty and
Roy Chowdhury (970), Fox 0931, 1934) and Raja
Rao (982). The Godavari Basin displays a succession
of rocks assigned from Permian to Lower Cretaceous
periods, marked between the latitudes 16·38' and
19·32' and longitudes 79·12' and 81"39' covering an
area of about 17,000 sq km extending from the north
of Boregaon Village in Maharashtra up to Eluru in East
Coast of Andhra Pradesh. The occurrence of work
able coal is mostly confined to the Barakar Formation.

The basement metamorphic rocks of Sullavai
Group are overlain by the Lower Gondwana sedi
ments of Talchir Formation, which contains tillites at
the base, succeeded by a thick sequence of alternate
bands of clay, dispersed clasts, siltstone and
sandstone with conglomerates (Map 1). The Talchir
Formation is overlain by the coal-bearing Barakar
Formation which is characterised by coarse grained
sandstone with lenses of conglomerates at the basal
portion. However, the upper portion lithologically
includes sandstones, shales and coal seams. The
strata overlying the Barakar Formation was pre
viously described under Kamthi Formation. How
ever, Ramanamurthy (976) established the existence
of Barren Measures Formation and described the
strata characterised by medium to coarse grained
felspathic or ferruginous sandstones of greenish to
greyish white in colour having quartz pebbles and
subordinate variegated clay.

The lithostratigraphic unit lying between Barren
Measure and Maleri formations is designated as Kam
lhi Formation. However, ilS extension in the coastal
areas is referred as Chinlalapudi Formalion (Raja Rao,
1982). Kamthi Formalion is generally divided into
upper, middle and lower members, covering an area
of aboul 1300 m. The lower and the upper members
have a striking lilhological and palynological
similarity wilh the Raniganj and Panchet formalions
of Damodar Valley respectively. The lower member
is characterised by greyish white calcareous
sandslone and conlains a workable coal seam near
the village Sondilla and Manuguru (Ramanamurthy,

Lithology

350

Kamthi

Fonnation Maximum
thickness
(meters)

Barakar

Barren
Measures

• TalchirLower
Permian

500 Upper Member : Coarse grained
ferruginous sandstones with clay
clast and pebbles and subordinate
violet cherty siltstone and pebble beds

600 1\:liddle Member: Alternating
sequence of medium grained while
10 greenish grey white sandstones
and buff to greenish grey clays.

200 Lower Member : Medium to coarse
grained, greyish while calcareous
sandstones with a few coal seams.

500 Medium to coarse-grained, greenish
grey to greyish while felspathic
sandSlones with subordinate
variegated clay and micaceous
sillslones

300 Upper Member : Coarse, white
sandstones with subordinate shales
and coal seams.
Lower Member: Coarse-grained
sandstones with lenses of
conglomerates, subordinate shales/
clays and few thin bands of coal.

Fine-grained sandslones, splintery
green clays/shales, chocolate coloured
clays, pebble beds and tillite.

--------------;-----------Unconformity-------------------------

Upper
Permian

Age

Upper
Permian to
Lower
Triassic

coal seams has been done so far, the present study
has been taken up which may serve as a parameter
to evaluate the economic potentials of each coal seam
of Mulug coal belt.

Godavari Basin is rich with enormous coal
deposits localized in different sections on the western
margin. The number of coal seams and theirthickness
vary from one section to another. Each section for
convenience is described as sub-basin. Mulug coal
belt, named after the village Mulug, is located south
of Ramagundam sub-basin and has recently been
worked out geologically as one of the most promising
coal-bearing sectors with good quality coal reserves.
As observed in Ramagundam area here also the coal
deposits haVing economic potential are mostly con
fined to western edge of the basin. The coal seams
present on the northern side of Maneri River are
described under Ramagundam sub-basin, whereas,
those on its southern side are described as Mulug coal
belt. General stratigraphic sequence of the Lower
Gondwana sediments of Pranhita-Godavari Basin,
Andhra Pradesh is as under:
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Map I---Geological map showing location of bore-hole nos.305, 303 and 309 in Mulug coal belt, Godavari Basin (after Raja Rao, 1982).

1976). The middle member contains alternate se- 12400-124 75 H:lrd and compact coal (2.85m) ·IA-9

quence of medium grained white to grey-white 124.75-12515 Clay

sandstones and buff to greenish grey clays. However, 125.15-125.70 Hard and compact coal 1A ·12

the upper member has coarse grained ferruginous 12570-158.95 Sandstone with pyrite

brick red sandstone with bands of pebbles and con- 158.95-15912 Carbonaceous shale 1

glomerates containing dispersed clasts and fragmen- 15912-15927 Shaly coal 158.95-161.65

tary fossils.
159.27-159.52 Carbonaceous shale (2.70m)

159.52·15977 Hard and compact coal [ - 14

Table l-Uthological details of bore-hole nos. 305. 303 and 309. 159.77-15999 Clay

Mulug coal belt, Godavari Basin, Andhra Pradesh 159.99-16010 Shalycoal

16010-16035 Dull coal 1 - 16
Depth in Lithology Coal seam Pellet no. 16035-160.45 Shalycoal
meter

16045-160.80 Bright coal
Bore-hole no. 305

16080-160.94 Carbonaceous shale
10040-101.10 Clay

160.94-16109 Dull coal
101.10-101.25 Carbonaceous shale 113 !B-3

161.09·161.65 Shaly coal
101.25-101. 55 Hard and compact coal 101.10-102.60

161.65-172.17 Sandstone (pyritic)
with vitrain bands (150m)

101.55-10175 Carbonaceous shale
172.17-172.27 Carbonaceous shale

10175-102.00 Shaly coal
172.27-17375 Grey carbonaceous 1below index,

shale
102.00-102.10 Bright coal 1 B - 4

173.75-17405 Carbonaceous shale 173.75-175.75,
102.10-102.60 Shale

17405-17420 Dull coal (I.90m)
102.60-121.55 Sandstone

17420-174.50 Carbonaceous shale
121.55-12285 Clay

17450-174.60 Dull coal
12285-12325 Carbonaceous shale IA 174.60-174.80 Clay
12325-12400 13right coal 122.85-125.70 I A - 8
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Pellets prepared

1 B (Top)

1B (Bonom)

I A (Top)

1A (Middle)

1A (Bonom)

I (Top)

1(Bonom)

1(below index)

II (Top)

II (Bonom)

II (below index)

IIIB

lIlA

III (Top)

III (Middle)

III (Bonom)

Depth (in meter)

12375-12437(0.62) IV A (Top)

]2437-12500(0.63) IV A (Bottom)

IV (Top)

IV (Bonom)

IV (below index)
(Top)

195.92-196.35 (0.43) IV (below index)
(Bonom)

168.20-168.45 (0.25)

168.45-168.70 (0.25)

195.50-195.92 (0.42)

101.10-101.85 (0.75)

101.85-10260 (0.75)

122.85-123.80 (0.95)

12380-12475 (0.95)

124.75-125.70 (0.95)

158.95-160.30 (I .35)

160.30-161.650.35)

173.75-175.65 (I.90)

191.38-193.00 (I.62)

193.00-194.62 (I.62)

205.75-206.50 (0.75)

233.55-234.10 (0.55)

249.93-251.40 (I .47)

266.18-267.20 (I.02)

267.20-268220.02)

268.22-269.25 (I.03)

MATERIAL AND METHOD

Bore-hole no. 309

IVA

IV below index

II (below index)

IIIB

lIlA

III

Bore-hole no. 303

IV

IA

Bore-hole no. 30S

IB

Coal seam

1(below index)

II

The samples were collected from near Golapalli
Village (Map 1) and represent a sequence of 12 coal
seams from the Permian sediments. Since it was not
possible to get a complete sequence of all the coal
seams from a single bore hole, the samples have been
collected from three bore-holes (Viz., 305, 303 & 309;
Text- figures I, 2, 3; Table 1). The coal samples were
crushed and sieved to get ± 18 mesh sized particles.
Particulate pellets were prepared and polished fol
lowing International specifications. All 22 particulate
coal pellets as mentioned below were prepared and
analyzed. The quantitative analysis of macerals,
microlithotypes and the reflectance measurements
have been carried out on Leitz MPV-1 microscope
following the specifications of the I.c.c.P. (971).

I below

index - 18

IV All

IV Al2

III - 25

26& 27

IIIB-23

303/1

303/3

303/4

303/2

II - 19

22nd

below

-index

II - 21

1II A-24

II

IV

below index

IVA

123.75-125.00

0.25m)

IIIB

233.55-234.10

(0.55m)

IlIA

249.93-251.40

0.47m)

III

(3.07m)

205.75-206.50

(0.75m)

IV

168.20-168.70

(0.50m)

below index
195.50-19635

(0.85m)

II

191.38-19462

(3.24m)

11775-123." Sandstone

123.75-124.35 Bright coal

124.35-12500 Bright coal

125.00-125.65 Siltstone

174.80-175.00 Coal

175.00-175.35 Carbonaceous shale

175.35-175.75 Coal

175.75-176.15 Clay

176.15-191.38 Sandstone

191.38-191.75 Bright coal

191.75-192.32 Shaly coal

192.32-192.52 Carbonaceous shale

192.52-192.76 Coal

192.76-193.04 Carbonaceous shale

193.04-193.29 Coal

193.29-193.43 Carbonaceous shale

193.43-193.55 Clay

193.55-193.63 Carbonaceous shale

193.63-193.75 Coal

193.75-194.02 Carbonaceous shale

194.02-194.62 Coal

194.62-194.72 Clay

194.72-205.75 Sandstone (greenish)

205.75-206.00 Carbonaceous shale

206.00-206.15 Coal

206.15-206.26 Carbonaceous shale

206.26-206.50 Coal

206.50-233.55 Sandstone

233.55-234.10 Coal

234.10-249.93 Sandstone

249.93-250.65 Carbonaceous shale

250.65-251.40 Coal

251.40-266.18 Sandstone

266.18-269.25 Coal

269.25-269.55 Shale

Bore-hole no. 303

167.50-168.20 Sandstone

168.20-168.70 Bright coal

168.00-168.80 Grey shale

168.80-180.25 Sandstone

180.25-180.75 Siltstone

180.75-180.90 Micaceous shale

180.90-181.00 Coal

181.00-195.50 Sandstone

195.50-195.95 Bright, hard and
compad coal

196.95-1%.35 Bright, hard and
compad coal

196.35-200.00 Sandstone

Talchir Formation intersected at 275.30 m

Bore-hole no. 309
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mainly represented by telocollinite, desmocollinite,
corpocollinite and telinite. Transition from telinite to

collinite is a common feature of these coals. Cor
pocollinite is generally recogniza ble in the trimacerite
microlithotype. Exinite group is mostly represented
by rows of compactly arranged microspores, sporan
gia (individual and in groups), spore masses (PI. 1,
fig. 8), megaspores of different size and shapes and
tenui and crassi- cutinites (PI. 2, figs 7, 8). Inertinite

group shows variation in cellular structures; some
times there is a marked degree of cellular disintegra
tion. Bogen structure of the cells (PI. 2, fig. 2) and
transitional stages from vitrinite to semifusinite and
semifusinite to fusinite are frequently observed (PI. 2,
figs 3, 5). Carbonate (siderite commonly and calcite
rarely) and clay (PU, fig. 7) are the common as
sociated minerals found embedded within the cracks
and fissures of vitrinite and inertinite. However, silica
minerals (quartz) are scantily distributed, while pyrite

occurs mostly as framboids (PI. 1, figs 5, 6) in Mulug
coals.

Text-figure 2--Showing posilion of c03l s3mples studied from bore
hole no. 303.

SampllZ
nos..

• 11-21

• t11-25

• 111- 27

• 111- 26

._---_.
'-- ---~

- - - _.
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166.95

•
. -.- ..

. '. '"

105.75 ::::: :
106.00 -:-:-:-:-:-:-
206.15 _
106.16 011-11

206.1)0 :.i ~.: ;.: ~ :.~ \.:: billow indllx

~
... .

", " .. " .
133.55 '.. .

134.10 :.c.c: :.::.: 0 1118-13
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.....

,- "." .

14993 =:=:=::::=:=:
150.65 ------------

151.40 : ...:: ... : 0111"-14

D Sand stone-

INDEX
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191 75

-----------
191 31 __
191 76 _

193.04
193.19
\93.63
193.75
194.02

:~gj ::l.1

Q CorbonoCiOUS Shale

§ urqy shalt

o Cloy

~ Shaly cool

• Coal

SCALE

o.oo~0.50

1.00

1.50

1.00
(mcr1/lr)

._._._---
- - - --

176.15 I. . I

)61.J..5

~
~

" .
\71.17 ':::::::'.:

171.17 '---:-":':--:-_.'._._._._.- _._.
- - ... .

MACROSCOPIC CHARACTERISTICS

MICROSCOPIC CHARACTERISTICS

111.85

113.15

o 1.. -8

• lA-9

121...75

115.15

• lA-I]
115.70

173.75
17L.,05
174.20

174.50 ii----------174.60 .1-18
174.80 billow lnda:x

175.00 _-_-_-_-_-_
175.35 - - - --

\75.65

IS8.95

=159.51 -----------
159.77 • I -14

\60 10
160.)1) • I -16
160.45
160.BO
160.94 -J - - - ---

161.09

The Mulug coals have predominance of vitrinite,
exinite and inertinite contents. Vitrinite grou p is

The Mulug coals are hard and compact in nature
and generally characterised by alternate bands of
dull, bright and shaly coal containing occasional
shale and bands. The bright coal is invariably as
sociated with thin vitrain and fusain bands with pyrite
and calcite veins.

Text-figure l--Showing posilion ofcoal samples studied from bore-hole
no 305.

Depth" Sample(meter) nos.
101.15 -----------

• 16-3:g\n ---------"-
101.00 • 18-4
101.10 -----
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MACERAL COMPOSITION

Text-figure }--Showing position of coal samples studied from bore
hole no. 309.

Bore-hole no. 305
Text-figure 4

(6-12%) both show increasing trend towards the bot
tom.

I seam--The coal of this sea 01 is also vitrinite-rich
(58-46%) but differs from the overlying I A seam in
having decreasing trend of vitrinite distribution
towards the bottom. However, inertinite (6- 25%)
increases while mineral matter (16-9%) decreases
towards the bottom. Exinite has a constant frequency
(20%) throughout the coal seam.

I seam (below index)-This coal seam is charac
terised by the dominance of exinite (33%) in associa
tion with vitrinite (31%), inertinite (21%) and mineral
matter (15%).

II seam-The coal of this seam is characterised
by the dominance of vitrinite (35-50%) with increas
ing trend rowardsthe bottom. Exinite (33-26%), iner

tinite (18- 13%) and mineral matter (14
11%) decrease in their percentage dis
tribution towards the bottom.

II seam (below index)-The coal
seam is represented by very high association of
mineral matter (62%) intermixed with inertinite
(26%), exinite (7%) and vitrinite (5%).

III B seam-This seam is characterised by the
dominance of vitrinite (45%) associated with iner
tinite (24%), exinite (19%) and mineral matter (12%).

III A seam-The coal of III A seam also contains
high frequency of mineral matter (3%) in association
with inertinite (27%), vitrinite (23%) and exinite
(18%).

III seam-The coal of this seam contains vitrinite
(23-43%) dominance with an increasing trend
towards bottom. Exinite (26-28%) has an increasing
trend towards the middle part and a sharp decline at
the bottom (8%). Inertinite (32-23%) has decreasing
trend towards bottom. However, mineral matter (19
26%) has slightly decreasing trend towards the mid
dle part (15%) and increases at the bottom (26%).

0.50

1.50 (mlltllr)

1.00

SCALE
0.00

INDEX

I: :::I Sand stonlZ

• Coal

Sample
nos.

- IV A-l

_IV A-2
125.00

125.65 " . - . - . -I

173.75

DEPTH
( meter)

117.75 I I

I B seam-This represents the topmost seam in
the area. The coal of upper part of the seam is
dominated by vitrinite (35%) intimately associated
with mineral matter (27%), inertinite (280/0) and ex

inite (10%). However, the coal at the bottom contains
very high frequency of mineral matter (47%) in as
sociation with inertinite (24%), vitrinite (15%) and
exinite (14%).

I A seam-The coal of this seam is vitrinite-rich

with an increasing trend towards the middle part

(48-64%) which declines towards the bottom. Exinite,

however, shows decreasing trend towards the middle

part (28-18%). Inertinite (8-11%) and mineral matter

PLATE 1

(All magnifications x 250)

1-4.
2-4
5.6

.
Vitrinite.
Vitrinite shOWing cracks with oil ooze.

Aggregation of framboidal pyrite.

7.
8,

CalCite spread over vitrinite b;md.
Spore mass embedded in vilrinitic ground mass.
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Table 2-Microlithorype composition of bore-hole nos. 305. 303 and 309. Mulug coal-belt, Godavari Basin. Andhra Pradesh

Coal seam Sample no. Vilrile Clarite Inertite Vilrinertite Durile% Duroclarite Clarodurile Carbominerile
% % CX) % % % %

Bore hole no. 305

IB 3 11 16 22 12 28 5 6

-do-- 4 3 11 32 4 1 21 13 15

IA 8 22 37 3 1 28 6 3

--do-- 9 27 21 15 2 24 4 7

--do-- 12 17 34 6 2 27 5 9

14 12 41 4 4 4 28 2 9

--do-- 16 10 29 9 6 36 9

I

below index 18 4 30 20 6 2 23 12 3

II 19 11 7 7 2 43 27 3

--do-- 21 11 21 7 5 38 12 6

II

below index I 1 43 4 20 4 27
22

lllB 23 8 8 10 4 57 9 4

lIlA 24 6 6 18 4 4 30 12 20

III 25 4 5 32 9 24 25

--do-- 26 9 10 21 3 1 29 21 6

--do-- 27 17 5 10 9 I 32 16 10

Bore-hole no. 303

IV 1 3 2 7 1 46 36 5

IV

below index 2 4 4 4 2 56 30

--do-- 3 I 3 22 4 I 40 25 4

--do-- 4 4 6 23 5 2 39 18 3

Bore-hole no. 309

IV A 1 8 2 18 6 5 37 25

--do-- 2 25 12 2 3 1 51 5

PLATE 2

(All magnificalions x 250)

1,2,4. Inertinile with cellular compression. 6. Fusinised resin bodies.
3. 5 Trdnsilion from vilrinite to semifusinite. 7,8. Cutinile in vitrinilic ground mass.
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10(3T) IA(8T) IA(llDl 1(160) 1(19T) 101(11) 3A(24) 3(26M) 4(1) 401(3M) 4A(IT)
IA(40) IA(9M) 1(141) 101(18) 1(110) 10(23) 3(25T) 3(170) 401(ln 401(4B) 4(10)

• EXINITE%

• rNERTINITE %

VITRINITE %

o MINERALMATTER%

T·TOP. M·MIDDLE. a·BOTTOM. BI·BELOW INDEX

Text-figure 4-Maceral composition o(coal seams in bore-hole nos. 305, 303 and 309.

Bore-hole no. 303
Text-figure 4

IV seam-Exinite rich coal (43%) characterizes
the VI seam in intimate association with inertinite
(27%) and vitrinite (23%). Mineral matter has low
frequency distribution (7%). Such a high frequency
of exinite contents has not been found in the coal
seams I B, I A, I, I (below index), II, II (below index)
and III B of Bore-hole no. 305

IV(belowindex}-The coal atthe top ofthis seam
is constituted by vitrinite and exinite (34%) each
invariably associated with inertinite (25%) and
mineral matter (7%). However, in the middle and
lower portions inertinite{34-40%) gained dominance
with an increasing trend towards the bottom. Exinite
(26-19%) and mineral matter 08-14°/0) both decrease
and vitrinite (22-27%) increases at the bottom.

Bore-hole no. 309
Text-figure 4

IV A seam-The coal of this seam though con
tains the dominance of vitrinite (32-58%) with in-

crease in percentage distribution towards bottom.
Inertinite (30-13%) indicates a sharp decline towards
the bottom and is associated with exinite (23-22%).
Mineral matter 05-6%) also shows the same decreas
ing trend towards bottom.

MICROUTHOTYPE COMPOSITION

Bore-hole no. 305
Table 2

I B seam-The coal in the upper part is charac
terised by duroclarite (28%) dominance in association
with inertite (22%), ciarite 06%), vitrinertite and
vitrite 01-12%). Carbominerite (6%) and clarodurite
(5%) have scanty distribution. The lower part of this
seam contains the dominance of inertite (32%) as
sociated with duroclarite (21%), carbominerite (15%),
clarodurite 03%) and clarite 01%). Vitrinertite (4%),
vitrite (3%) and durite 0 %) have low frequency dis
tribution.

I A seam-The coal of I A seam is clarite rich
(37%) at the top and is invariably intermixed with
duroclarite (28%) and vitrite (22%) besides,
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c1arodurite (6%), carbominerite and inertite (3%)
each and vitrinertite 0 %). The middle portion has the
dominance of vitrite (27%) intimately associated with
duroclarite (24%), cia rite (21%) and inertite 05%).
However, carbominerite (7%), c1arodurite (4%) and
vitrinertite (2%) have low frequency distribution. The
bottom portion of this seam is marked by the
dominance of cia rite (34%) in association with
duroclarite (27%), vitrite 07%) and carbominerite
(9%). However, inertite (6%) and vitrinertite (2%)
huve scanty distribution.

I seam-As observed in lA seam (bottom part)
the coal representing the top of 1seam is also charac
terised by the dominance of c1arite (41%) in associa
tion with duroclarite (28%), vitrite 02%) and car
bominerite (9%). However, inertite, vitrinertite and
dllrite show 4 per cent each and c1arodurite (2%) has
low frequency distribution. The bottom portion has
the dominance of duroclarite (36%) in association
with cia rite (29%). Vitrite, c1arodurite and inertite

have frequency range of 9-10 per cent besides,
vitrinertite (6%) and carbominerite 0 %).

I seam (below index)-The coal of this seam
contains dominance of c1arite (30%) followed by
duroclarite (23%) as observed in the upper portion of
the overlying 1seam, intimately associated with iner
tite (20%) and c1arodllrite 02%). Vitrinertite (6%),
vitrite (4%), carbominerite (3%) and durite (2%) show

low frequency distribution.

II seam-The coal is characterised by the
dominance of duroclarite (43-38%) in association
with c1arodurite (27-12%) having decreasing trend
towards the bottom. On the other hand, cia rite (7

21%), carbominerite (3-6%) and vitrinertite (2-5%)
have increasing trend towards the bottom. Vitrite
01%) and inertite (7%) have constant frequency dis
tribution throughout the coal seam.

II seam (below index)-The coal of II (below
index) seam is characterized by the dominance of
inertite (43%) intimately associated with car
bominerite (27%) and duroclarite (20%). However,
c1arodurite and vitrinertite are 4 per cent each and
vitrite and clarite 0 %) have scanty distribution.

III B seam-The coal seam is characterised by the
dominance of duroclarite (57%), invariably as-

sociated with inertite 00%), c1arodurite (9%), vitrite
and c1arite (8%) each alongwith vitrinertite and car-
bominerite (4%) each. •

III A seam-The coal of III A seam closely
resembles the overlying III B seam with respect to
duroclarite (30%) dominance; however, it differs in
having high frequency of carbominerite (20%), iner
tite (18%) and c1arodurite 02%). Vitrite and cia rite
(6%) and vitrinertite and durite (4%) each follow the
order of dominance.

III seam-Thetop of III seam has dominance of
inertite (32%) invariably associated with c1arodurite
and duroclarite (24-25%) and vitrinertite (9%). Vitrite
and c1arite range 4-5 per cent besides, carbominerite
0%). The middle part of this seam contains
duroclarite (29%) alongwith c1arodurite and inertite
(21%), Clarite 00%), vitrite (9%), carbominerite (6%),
vitrinertite (3%) and du rite 0%). The coal at the
bottom, however, is dominated by duroclarite (32%)
associated with c1arodurite 06%), vitrite 07%), iner
tite (10%) and vitrinertite (9%) besides, cia rite (5%)
and durite 0%).

Bore-hole no. 303
Table 2

IV seam-The coal seam is characterised by the
dominance of duroclarite (46%) in association with
c1arodurite (36%), inertite (7%), carbominerite (5%),
vitrite (3%), cia rite (2%) and vitrinertite 0 %).

IV seam (below index)-The top of IV seam
(below index) is marked by the dominance of
duroclarite (56%) invariably associated with
clarodurite (30%). However, vitrite, c1arite and iner
tite(4%) each and vitrinertite (2%) have low frequen

cy distribution. The middle section of the seam con
tains duroclarite (40%) intimately associated with
c1arodurite (25%) and inertite (22%). Carbominerite,
vitrinertite and clarite (3-4%) alongwith vitrite and
durite 0%). The bottom part of this seam is
duroclarite rich (39%), a feature similar with the mid
dle part but differs in having sub-dominance of iner
tite (23%) followed by c1arodurite 08%). CIa rite (6%),
vitrinertite (5%), vitrite (4%), carbominerite (3%) and
durite (2%) show decreasing trend in their percentage

distribution.
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Bore-hole noo 309 Coal seam Ro max. % Rank of coal

Table 2 Bore-hole no. 305

IV A seam--This represents the lowermost coal
J 13 (Tor) 0.60 °HV13 C

I 13 (l3onom) 060 °HVBC
seam in Bore-hole no. 309 of Mulug coal belt. The

I A (Top) 063 °HVBC
coal from the upper paI1 is characterised by the

I A (Middle) 062 °HVBC
dominance of duroclarite 07%) in association with

I A (1301(001) 075 °HV13 A
c1arodurite (23%) and ineI1ite 08%). Vitrite (8%),

I (Tor) 061 °HVDC
vitrinertite (6%), durite (5%), cia rite (2%) and car-

1(1301(001) 061 °HVBC
bominerite 0 %) follow the order of dominance. The

I (below index) 0.64 °HVBC
coal at the bottom also contains the dominance of

II (Tor) 072 °HVB 13
duroclarite (51%) but with the sub-dominance of II (BOl(om) 065 °HVBC
vitrite (25%), intimately associated with cia rite 02%). II (below index) 050 °HVBC
However, c1arodurite (5%), vitrineI1ite 0%), ineI1ite (Sub-bituminous A)
(2%), durite and carbominerite 0 %) have scanty dis- !IlB 066 °HVB 13
tribution. lIlA 0.68 °HVD 13

III (Tor) 0.63 °HVBC

REFLECTANCE ANALYSIS III (Middle) 057 °HVBC

III (Bottom) 0.67 °HVB Il

The different seams of Mulug coal belt in general Bore-hole no. 303

have indicated the calculated reflectance value (Ra
IV 079 °HVB A

max.) ranging from 0.50 to 0.75 per cent as docu- IV below index (Tor) 057 °HVBC

mented in the chaI1 of reflectance analysis. The coals IV below mdex 052 °HVBC

of IV A in Bore-hole no. 309 and IV (below index)
(Middle)

seam of Bore-hole no. 303 have attained the rank of
IV below index 065 °HVBC

(13ono01)
high volatile bituminous C stage. The reflectance Bore-hole no. 309
values(Ro max.) in the seams IV Aand IV have shown IV A (Tor) 055 °HVDC
decreasing trend towards the top. Seams I (below IV A (BoHom) 0.60 °HV13C
index), I and the topmost I B have also reached high

°HVB-High vobtile bituminousvolatile bituminous C stage (Text-figure 5).
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Text-figure 5--Showing reflectance analysis of coals from bore- hole nos 305, 303 and 309
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The coal from I A seam in Bore-hole no. 305 is
classified under high volatile bituminous C rank at the
top and up to the middle portion. However, the coal
at the bottom portion has reached the rank of high
volatile bituminous A stage. The calculated reflec
tance values (Ra max.) in this seam have increasing
trend towards the bottom. The coal of II (below
index) seam in the above bore-hole is oftransitionary

rank, i.e., high volatile bituminous C to sub
bituminous A stage. The coals of seams III A and III

B in bore-hole no. 305 have reached high volatile
bituminous B stage. The top of II and the bottom

portion of III seam in the same bore-hole also con
tains coal of high volatile bituminous B rank. How
ever, the top and middle portions of III and the
bottom part of II seam contain coal of high volatile
bituminous C rank. The reflectance values (Ra max.)
have shown decreasing trend towards the top in III

and increasing trend towards the top in II coal seam.
The coal of IV seam has attained the rank of high
volatile bituminous A stage.
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SEAM CORRELATION

The coal seams IV A in Bore-hole no. 309, IV
(below index) in bore-hole no. 303 and I (below
index), I and I B in Bore-hole no. 305 have attained
high volatile bituminous C rank throughout the seam.
The top and middle parts of I A, III and bottom
portion of II seams also contain coal of high volatile
bituminous C rank. Thus these seams or the part of
seams are similar in rank. The coal seams III B, III A,
top portion of II and the bottom part of III in Bore
hole no. 303 have indicated high volatile bituminous
B rank. Thus they can be grouped together on the
basis of similar rank.

The triangular data plotting (Text-figure 6) of
vitrinite, exinite and inertinite macerals has indicated
that the Mulug coals are divisible under three
categories- (i) vitric or vitrinite-rich, as observed in
the coals of I A and III B seams; (ii) mixed (vitro-fusic
and fuso-vitric) as evidenced by the coals of I, II, III
and IV A, I B, I below index, III A, IV and IV below
index seams; and (iii) fusic or inertinite-rich coal is
recorded in the coals of II below index seam.

The biaxial plotting (Text-figure 7) of vitrinite +
exinite on one axis and inertinite on the other has also
confirmed the existence of vitric mixed (fuso-vitric
and vitro-fusic) and fusic coal types in Mulug area.
The coal of I A seam, upper part of I seam, bottom
part of IV A seam and II seam contains (80-95%)
exinite and vitrinite association. The coal of II (below
index) seam, however, is represented by fusic coal,
whereas the rest of the coal seams contain (50-75%)
vitrinite and exinite association indicating the exist
ence of vitric and mixed nature of the coal.

COMPARISON AND DISCUSSION

The coal from the lowermost IV A seam of Bore
hole no. 309 Mulug coal belt is comparable with the
lowermost Bagdona coal seam of Pathakhera Coal
field in having vitrinite dominance and low mineral
matter association (Anand-Prakash & Sarate, 1993).
Palynologically the Bagdona seam has been dated as
Karharbari (Srivastava & Sarate, 1988; Srivastava &
Jha, 1989,' 1992a, b, 1995). Srivastava (987) has also
given palynological evidence for the occurrence of
coal seams of Karharbari age from various localities
of Godavari Basin. Navale et al. (983) studied the

microconstituents from various coalfields of
Godavari Basin. Mulug coals of I A, I, I (below index),
II and III from Bore-hole no. 305, IV seam of Bore
hole no. 303 and IV A seam of Bore-hole no. 309 are
comparable with Top I seam (9 and 10 Incline) of
Kothagudem Coalfield, Queen seam of Pelampalli,
"D"seam (Pit no. 2), Queen seam, Pit no. 22 of Yel
lendu Coalfield, Seam I (Incline no. 3), Seam II (In
cline no.3) and seam III (Incline no.7) of Ramagun
dam Coalfield, Shantikhani Top seam and "85 Dip"
Salarjung seam of Belampalli Coalfield with respect
to the vitrinite dominance and low mineral matter
association. However, King seam (Incline no. 2),
King seam (Incline 6, 7), Green seam (Incline 9, 10)
and Top 2 seam of Pit no. 20 of Kothagudem Coal
field, King seam of Pit no. 20, Queen seam of Pit no.
22 and "0" seam of Pit no. 22 of Yellendu Coalfield,
PK 1 seam no. 3 and PK 1 seam no. 4 of Ramakrish
napuram Coalfield and bottom seam of Belampalli
Coalfield are comparable with II (below index) and
III A seams of Bore-hole no. 305 of Mulug coal belt
with respect to the inertinite dominance. The mineral
matter association in all the coal seams studied by
Navale et al. (983) in general varies from 6-17 per
cent except for Top 2 seam (Pit no. 20) from
Kothagudem and seam no. 1 (Incline no.3%) of
Ramagundam coalfields having mineral matter as
sociation up to 28 per cent and 32 per cent respec
tively. Mulug coals are also characterised by low
frequency of mineral matter association. Ghosh
(962), Pareek et al. (964) recorded megaspores and
resin bodies from Ross and Salarjung seams in Tandur
area of Godavari Basin which are also observed in IV
A seam of Bore-hole no. 309. Vitrinite rich coal seams
(Mulug coal belt) mentioned above are also com
parable with Ramanwara Khas colliery, seam no. 4 of
Pench Kanhan Valley Bharadwaj et al. (974) and
Sasti, Ballarpur and Lalpeth collieries ofWardha Val
ley coalfields (Anand-Prakash & Khare, 1976).

ECONOMIC POTENTIALS

Present investigation incorporates an assessment
of 12 coal seams of Mulug coal belt. However, only
eight I B, I A, I, I (below index), II, III A and III seams
of Bore-hole no. 305 and IV A seam from Bore- hole
no. 309 have attained workable thickness and have
economic significance. Economic potential of any
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coal seam depends upon the low mineral matter and
inertinite association and high frequency of vitrinite
and exinite in the coal constituents. Different coal
seams of Mulug coal belt have been classified in three
groups, CD coal seams containing mineral matter up
to 12 per cent, (ii) 13-16 per cent and (iii) 17-27 per
cent.

Group I-The coal seam I A, bottom portions I
and II seams of Bore-hole no. 305, bottom portion of
IV A seam Bore-hole no. 309 contain mineral matter
up to 12 percent. These coal seams have also attained
workable thickness. In view of low mineral matter
and high frequency of vitrinite and exinite these coals
can be utilized for blending or some other allied
purposes. Seam III B (Bore-hole no. 305), IV and top
portion of IV (below index) seam of Bore-hole no.
303 are not of more economic utility because of their
non-workable thickness.

Croup 2-The top portion of II seam, I (below
index) and middle portion of III seams of Bore-hole
no.305 and top portion of I A seam of Bore-hole no.
309 contains mineral matter from 13-17 percent. Thus
these coal seams or their portions have economic
potentials for blending and/or allied purposes. The
coal from bottom portion of IV (below index) in
Bore-hole no. 303 contains fusic coal and the seam is
of non workable thickness. Therefore, they may not
be of economic importance.

Group 3-The coals representing top portion of
[ B and bottom part of III seam (Bore-hole no. 305)
contain mineral matter from 17 to 27 per cent. These
coals/portions of coal seams may be of economic
significance. The top portion of III seam of Bore-hole
no. 305 contain fusic coal with non-workable thick
ness and therefore is not suitable for any economic
utility.

Thus Mulug coals are, in general, distinctly dif
ferent than the Lower Gondwana coals of Damodar,
Son-Mahanadi, Satpura, Wardha Valley coalfields in
their hard and compact nature and also having
dominance of vitrinite with high concentration of
e:Xinite and comparatively low mineral matter as
sociation.
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