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Abstract

The results of the Rock-Eval pyrolysis and petrological investigation carried out on coal samples from the Chintalapudi sub-basin of the Pranhita-

Godavari basin have been discussedtoidentify the assessment of the maturity, type, and quantity of organic matter and interpret the depositional environment.

Petrographically these coals are enriched in vitrinite (40.0%-60.7%) followed by liptinite (7.3%-26.0%) and inertinite (9.3%-24.0%) macerals.TOC

concentrations range from 17.54% to 64.97%. S ranges from 0.30% to 1.63% and S ranges from 11.70% to 138.06% are considered to be good source rocks.

The T values of the Chintalapudi sub-basin coals are found to be between 420°C to 428°C, indicating an immature source rock for the production of oil. The

coal samples have an average HI of 157 mg HC/g TOC and VRo of 0.30% placing them in the Type III gas kerogen range. HI, and OI values reveal that the

samples of organic matter composition mostly follow the evolutionary route of mixed Type II/III kerogens and are contributed by terrestrial plants which is

the main source of the organic matter. The GI (1.67-5.95) and TPI (2.75-47.14)values favour the existence of wet moor with moderate to severe floods with

short periods of alternateoxic and anoxic moor environments due to the high concentration of vitrinite that allowed for adequate tissue preservation.

Kerogen, Rock-Eval Pyrolysis, Petrography, Chintalapudi Sub-basin
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Introduction

Coal is believed to be an important source for the generation

of oil and gas. The generation of oil-like substances in coal was

recognised long ago (Brooks, 1970, Teichmuller, 1974). Source

rocks are commonly shales and lime mudstones, which contain a

significant amount of organic matter (Tissot, 1984).The rock with

the ability to produce and expel sufficient hydrocarbons to create an

accumulation of oil or gas is referred to be a petroleum source rock.

Since coal contains more than 50% organic material, it is an

important source rock for hydrocarbons (Singh, 2012). As a result,

coal is regarded as a significant petroleum source rock, and there is

debate about how petroleum compounds may be produced and

released from coal (Wilkins and George, 2002). The quantity

(organic richness), quality (kerogen type), thermal maturation

generation capabilities, and distribution of the organic matter in the

rock are the main factors used to evaluate the hydrocarbon source

(Tissot, 1984; Waples, 1994).

In order to understand the heterogeneity of coal, coal

petrography is a crucial technique. The petrographic composition of

coal influences its physico-chemical characteristics, and the

petrographic framework can also be used to anticipate coal's

scientific behaviour and potential uses (Singh , 2017a).

Organic petrography and rock-eval pyrolysis are the techniques that

are applied for the rapid assessment of the maturation and source

characteristics of all types of organic matter. Organic petrography

deals with the microscopically visible organic matter present in

rocks and is the most effective method for determining the

depositional environment, the source vegetation,and the maturation

level of coal and its gas generation potential (Diessel, 1983; Flores,

2002; Kalkreuth , 1991; Latif , 2021). Many researchers

have provided a thorough study of several geochemical parameters

in evaluating the richness, maturity and quality of source rocks,

vitrinite reflectance, maceral analysis, total organic content

measurement, rock–eval pyrolysis, associations between maturity

and hydrocarbon generation, as well as the depositional

environment (Dow, 1977; Tissot and Welte, 1978; Thompson-

Rizer, 1993; Law, 1999; Vandenbroucke and Largeau, 2007; Gogoi

, 2008; Salleh , 2008; Sahoo and Gogoi, 2011; Phukan

, 2013; Jahan, 2016; Sharma , 2016; Singh , 2016a-b,

2017a-b; Mathews , 2020; Gogoi , 2020, 2021; Singh and

Kumar, 2020; Kumar , 2020; Singh , 2022; Kar ,

2022). Quantitative and qualitative analyses of different kerogen

types with the geochemical study of organic matter provide a better

understanding of the generating potential (GP) of source rocks

(Thompson and Dimbicki, 1986; Isabel, 2012). The present study is

an attempt to identify the assessment of the maturity, type, and
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quantity of organic matter and interpret the depositional

environment based on the maceral and kerogen types of the coals of

Chintalapudi Sub-basin (CSB) of the Pranhita-Godavari (PG)

Basin.

The Pranhita-Godavari Basin trending NNW-SSE lies

between 79 15ʹ and 81 30ʹ longitudes and 16 45ʹ and 19 45ʹ

latitudes. The basin extends a strike length of about 470 kilometres

from Eluru on east of Andhra Pradesh to Boregaon in the NW in the

state of Maharashtra.Amajor portion of the valley lies in the state of

Telangana for about 350 km and is called as Pranhita-Godavari or

Godavari Basin, while the adjacent part further northwest, falling in

the state of Maharashtra is designated as Wardha valley. The initial

work on the stratigraphy of the whole Godavari Basin was worked

out by King (1872, 1881). Subsequent studies by many researchers

have brought out a wealth of information on the stratigraphy on one

or other rock units in different parts of the basin (Sengupta, 1970;

Ramanamurty , 1979; Ramanamurthy and Rao, 1987, 1996;

Ramanamurty, 1985; Raja Rao, 1982; Srinivasa Rao, 1987;

Lakshminarayana, 1991, 1995a-b, 1996; Lakshminarayana ,

1992; Raju, 1986; Kutty, 1969; Kutty ,1987; Srivastava and

Jha, 1988, 1990; Dasgupta, 1993; Tewari, 2017). The Archean

basement, Proterozoic sedimentaries, Palaeozoic-Mesozoic

Gondwana sedimentaries and Upper Cretaceous-Tertiary Deccan

Trap are the principal geological units of the Pranhita-Godavari

Basin. Lower Gondwana group and Upper Gondwana group are two

lithostratigraphically distinct groupings of sediments that constitute

the Pranhita-Godavari Basin. Along the 470 km course of the rivers

Pranhita and Godavari, the Gondwana deposits are spread out over

the Precambrian platform. Godavari Sub-basin is in the northern

sector, and the Kothagudem Sub-basin, Chintalapudi Sub-basin and

the Krishna-Godavari Coastal Tract are in the southern sector (Raja

Rao, 1982, Lakshminarayana, 1991; Lakshminarayana, 1995a-b).

The generalised geological succession of the Pranhita-Godavari

Basin is given in Table 1 (Lakshminarayana and Murti, 1990;

Lakshminarayana,1995).

Chintalapudi Sub-basin is transversely superimposed by the

NE–SW oriented continental margin Krishna–Godavari coastal

Basin (Lakshminarayana, 2002). The Talchir, Barakar, and Kamthi

Formations make up the majority of the geologic sequence in the

Chintalapudi Sub-basin. The Talchir sequence form the base of the

Gondwana succession with a thickness of 200 to 370 metres, which

also includes a shale sequence, fine-grained greenish sandstone,

and a basal boulder bed (Lakshminarayana and Murti, 1990; Sarate,

2013, 2017, 2018). The generalised geological map of the area of

the Chintalapudi Sub-basin along with the sample (borehole)

locations is shown in Fig.1.

Samples have been collected from boreholes SVP94 and SSP

428 coal mines from Chintalapudi Sub-basin of Pranhita- Godavari

Basin (Fig.1) by taking the permission for field work and samples

collection from Singareni collieries company limited (SCCL). The

total depths of the bore hole SVP 94 and SSP 428 is ~118m and

~75m, respectively. Two major coal seams of Barakar Formation,

Index 1 and Seam A had been encountered in the borehole SVP 94.

Megascopically, the coals of Chintalapudi Sub-basin are dull to
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banded dull in nature as per the standard classification derived by

Diessel (1965).

Petrographic investigations were conducted in compliance

with the recommendations of ICCP (1963, 1971, 1975, 1998 and

2001) and Stach (1982). For the petrographic study 10 selected

samples were air dried and crushed to 1mm in size to prepare

polished pellets. A Leica DM4P Fluorescence microscope has been

used to study the coal petrography. The identification of macerals

present in the polished coal pellets was carried out using a Leica

DM4P Fluorescence microscope fitted with 50X and oil immersion.

Images of the macerals have been taken through Leica Application

Suit (LAS). The reflectance studies were generated on Microscope

Photometry System (PMT IV) along with the software MSP200

after calibrating the instrument with the Zirconia (Vro 3.17%),

Gadolinium-Gallium-Garnet (Vro 1.720 %), and Spinel (Vro

0.423%) standards.

To study the hydrocarbon maturity of coal, the Rock-Eval

Pyrolysis is carried out on16 selected coal samples using the Rock

Eval-6 apparatus. The method consists of the selection, detection

and quantitative analysis of oxygenated and hydrocarbon-type

compounds under an inert atmosphere using a Flame Ionization

Detector (FID) detector and with programmed temperature

(Espitalie , 1977). FID signals are divided into S and S which

are expressed in mgHC/g. S refers to the free hydrocarbons which

are present in the coal and S refers to the hydrocarbons liberated

during the thermal cracking of kerogen. A third peak (S ) marks the

et al.
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Fig.1. Geological map of the Chintalapudi Sub-basin with sample locations
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Table 2: Macerals and mineral matter (%) present in the coals of CSB of the PG Basin

Sample no.
Macerals 94/3 94/4 94/10 94/12 94/15 94/20 94/21 94/22 428/3 428/10

Vitrinite Collotelinite 26.7 32.7 32 56.0 21.3 46.7 50.7 47.3 42.7 46.3
Vitrodetrinite 18.7 8.0 13 4.0 7.3 3.3 1.3 2.0 1.3 0.0
Collodetrinite 3.3 6.7 13 0.7 11.3 5.3 2.7 1.3 4.7 11.7
Total 48.7 47.3 57.3 60.7 40.0 55.3 54.7 50.7 48.7 58.0

Inertinite Fusinite 9.3 2.7 9 6.0 16.7 4.7 10.7 6.0 20.7 11.6
Semifusinite 4.0 8.0 3 4.0 6.0 1.3 3.3 8.0 1.3 6.3
Inertodetrinite 2.7 2.7 3 0.7 1.3 3.3 2.7 2.7 0.7 2.8
Total 16.0 13.3 15 10.7 24.0 9.3 16.7 16.7 22.7 20.7

Liptinite Sporinite 1.3 6.7 7 5.3 3.3 7.3 10.7 6.0 4.0 1.3
Cutinite 15.3 10.0 3 10.0 10.0 7.3 4.0 8.7 7.3 1.3
Liptodetrinite 6.7 8.0 5 3.3 12.7 5.3 2.7 0.0 2.0 4.7
Total 23.3 24.7 15 18.7 26.0 20.0 17.3 14.7 13.3 7.3

Mineral matter 12.0 14.7 13 10.0 10.0 15.3 11.3 18.0 15.3 14.0

Vitrinite reflectance (%) VR min 0.23 0.23 0.22 0.24 0.27 0.27 0.2736 0.257 0.207 0.25
VR max 0.48 0.48 0.48 0.39 0.44 0.41 0.366 0.472 0.488 0.373
VRo 0.32 0.34 0.35 0.32 0.30 0.34 0.31 0.324 0.356 0.3

GI 3.04 3.53 3.82 5.67 1.67 5.95 3.28 3.04 2.15 2.80
TPI 6.67 4.62 2.75 47.14 3.49 6.13 11.98 15.33 11.98 4.43

SVP SVP SVP SVP SVP SVP SVP SVP SSP SSP

amount (in mg) of CO generated from 1g of coal. The infrared cell

monitors the released CO and CO . This acquired data helps in

determining the total organic carbon (TOC) or total mineral matter

(TMC).Additional parameters Productivity Index (PI) [S / (S +

S )]; Hydrogen Index (HI) [(100 x S )/TOC] and Oxygen Index (OI)

[(100 x S )/TOC] are calculated to know the type and maturity of the

organic matter.

Results achieved from the present study are discussed in

terms of the following sub-sections: Petrographic Composition:

maceral analysis and Rock-Eval Pyrolysis: quality of organic

matter, maturity of organic matter. Further based on the maceral and

kerogen types depositional environment is discussed.

Results of petrographic composition are shown in Table 2.

The microscopic data suggests that the coal of the

Chintalapudi Sub-basin exhibits vitrinite dominance that ranges

from 40.0% - 60.7% followed by liptinite (7.3% - 26.0%) and

inertinite (9.3% -24.0%). The ability of coal to produce oil is

directly correlated with its liptinite concentration in sediments and

must have at least 15-20% liptinite (by volume) to be regarded as a

source (Fowler , 1991; Hunt, 1991; Mukhopadhyay ,

1991). Liptinites and perhydrous vitrinites have the potential to

generate hydrocarbon liquids and are able to predict several

environments of deposition (Wilkins and George, 2002). Therefore,

when examining any sedimentary rock as a possible source rock for

liquid hydrocarbons, the presence of liptinite macerals is the

fundamental requirement (Stach , 1982; Thompson ,

1985; Hunt, 1991; Mukhopadhyay and Hatcher, 1993; Hendrix

, 1995). The Vitrinite group of macerals recorded a high content

than the Liptinite group of macerals. Liptinite group of macerals is

represented by cutinite, sporinite and liptodetrinite with an average

2

2

1 1

2 2

3

viz.

et al. et al.

et al. et al.

et

al.

Results and Discussion

Petrographic Composition

Maceral Analysis

of 7.7%, 5.2% and 5.0%, respectively. Collotelinite is the most

dominant maceral present in thick and thin bands in the coal with an

average of 40.2% followed by collodetrinite accounting average of

6.1% and vitrodetrinite with an average of 5.9% (Table 2; Fig.2).

Fusinite and semifinite macerals present with an average of 9.7%

and 4.5%, respectively followed by inertodetrinite with an average

of 2.3% (Table 2; Fig. 2). Fusinite and semi-fusinites are considered

to be the product of peat fire (Sarate, 2013). Some mega sporinites

are also recorded in some samples along with thick and thin-walled

sporinites, appearing like elongated thread or spindle-shaped.

Cutinite represents the waxy cuticles coating leaves and young

Fig.2. Photomicrographs (a) Collotelinite band; (b) Fusinite band; (c-d) Fusinite
and Semifusinite filled with argillaceous matter; (e-g) Sporinite; (h)
Megasporinite; (i) Cutinite; (j) Collodetrinite; (k)Inertodetrinite and (l)
Liptodetrinite
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Table 3: Rock-Eval pyrolysis data of coals of CSB of the PG Basin

Sample
S

(mgHC/g) (mgHC/g) (mgHC/g) C (mgHC/g) (mgHC/g) (mgHC/g) (%)

SVP- 94/2 1.63 138.06 5.15 425 240 9 249 0.01 57.49
SVP- 94/3 0.3 35.32 3.72 426 77 8 8 0.01 46.09
SVP- 94/4 1.03 105.96 4.32 424 225 9 234 0.01 47.04
SVP- 94/6 1.51 120.92 5.37 421 216 10 226 0.01 55.93
SVP- 94/7 0.38 46.59 4.56 426 105 10 93 0.01 44.22
SVP- 94/12 0.52 42.6 5.78 426 91 12 12 0.01 46.82
SVP- 94/15 1.12 122.78 5.79 425 203 10 213 0.01 60.58
SVP- 94/17 0.3 11.7 1.77 421 47 7 54 0.03 24.92
SVP- 94/19 0.39 43.25 2.69 420 103 6 38 0.01 41.92
SVP- 94/20 1.38 110.27 6.75 427 170 10 180 0.01 64.97
SVP- 94/21 1.3 95.5 4.69 423 154 8 162 0.01 62.05
SVP- 94/22 1.14 73.03 4.14 423 126 7 133 0.02 58.14
SSP-428/2 0.74 46.5 1.61 428 143 5 5 0.02 32.51
SSP-428/3 0.43 38.03 1.64 423 148 6 154 0.01 25.73
SSP-428/5 0.58 44.88 1.22 428 179 5 5 0.01 25.02
SSP-428/6 0.34 48.81 0.97 426 278 6 113 0.01 17.54
Min. 0.30 11.70 0.97 420 47 5 5 0.01 17.54
Max. 1.63 138.06 6.75 428 278.2 12 249 0.03 64.97
Avg. 0.82 70.26 3.76 425 157 8 117 0.01 44.44

S2 S3 Tmax HI OI GP
PI

TOC
o

shoots while sporinite represents the external coats (exines) of

pollens and spores (Falcon, 2013).The mineral matter which

accounts for about 13.3% includes argillaceous matter, silicates,

carbonates and pyrite. The argillaceous matter is also observed in

the cavities of fusinites and semi-fusinites (Table 1, Fig 2) The

random vitrinite reflectance varies between 0.30% and 0.36%

(Table 1) which suggests that the coal is of sub-bituminous rank as

per the classification given by German and North American

classification schemes (Teichmüller, 1987).

Source-rock potential of the analysed samples has been

evaluated on the basis of the quality, quantity, and maturity of the

organic matter. The results of the samples are presented in Table 3.

The organic matter, which is usually expressed as total

organic carbon (TOC wt%) and rock-eval pyrolysis was considered

to find out the organic matter and analyse the source rock potential

(Peters, 1986; Peters and Cassa, 1994; Waples, 1994). The coals of

the Chintalapudi sub-basin recorded high TOC content ranging

from 17.54% to 64.97%. S ranges from 0.30% to 1.63% and S

ranges from 11.70% to 138.06% has been observed. S expelled at

maximum temperature during thermal cracking is a useful indicator

to evaluate the generative potential of source rocks (Peters, 1986;

Bordenave , 1993). Rocks with S values, of more than 5mg/gm

of rock are considered to be good source rocks (Sharma ,

1987). The majority of the CSB coals with S values exhibiting more

than 5mgHC/g reveal that the samples are considered to be good

source rocks. Tmax value of more than 435°C is considered to be a

mature stage for oil generation. In the present study, the Tmax

values range from 420 C to 428 C. Tmax is the value of the

maximum temperature at which the S hydrocarbons are expelled

(Espitalie , 1977). Further, the results have been plotted on HI

OI, S TOC, T HI, and T PI for precise

interpretation of the quality and maturity of organic matter present

in the coals.

Hydrocarbon generation potential and hydrogen index values

(HI) , S of rock-eval pyrolysis are indicative of the quality of

organic matter. HI values of the present samples range from 47

mgHc/g TOC to 278 mgHc/g TOC. HI values between 150 – 300 HI

.

Rock-Eval Pyrolysis

1 2

2

2

2

2

2 max max

2

et al.

et al.

et al.

vs vs vs vs

i.e.

o o

mgHc/g TOC contain Type III kerogen than Type II and therefore,

have marginal to fair potential for liquid hydrocarbons (Waples,

1985). The Organic matter with higher HI values (>200 mgHc/g

TOC) is typically regarded as having the ability to produce liquid

hydrocarbons (Hunt, 1991).

The best approach for determining the genuine average HI

and evaluating the hydrocarbon adsorption by the rock matrix is to

plot S TOC diagram (Langford and Blanc-work Valleron, 1990).

The coal samples from the Chintalapudi Sub-basin that were tested

had an average HI of 157 mg HC/g TOC, placing them in Type II/III

gas kerogen range (Fig. 3).

The Van Krevelen (1961) method, which is based on atomic

H/C O/C ratios, is the most widely used technique for the

classification of organic matter in terms of kerogen typeand has

been utilised to account for maturity effects when evaluating

pyrolysis data. The cross plot of HI and OI of the coals of

Chintalapudi Sub-basin in the modified Van Krevelen diagram

represents both Type II and Type III kerogen (Fig. 4). The plot

reveals that the samples of organic matter composition mostly

follow the evolutionary route of mixed Type II and III kerogens,

Quality of Organic Matter

2 vs

vs

Fig.3. Total Organic Carbon (TOC) S ( Langford and Blanc-

Valeron, 1990)

vs Modified after2
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which are both gas- and oil-prone. By pyrolysis, the generative

potential coals were often over estimated and are best analysed by

elemental analysis and organic petrography (Peters, 1986). The plot

of TOC HI (Fig. 5) suggests that the increased HI and TOC values

of the Chintalapudi sub-basin samples improved organic matter

preservation at high TOC levels. The higher oxygen reduction

produced by microbial respiration through the breakdown of

organic materials may be the reason for this improved preservation

(Jackson , 1985).

The thermal maturity provides relevant information on the

highest temperature (Tmax) and the depth at which the source rocks

were buried. To assess the thermal maturity of coal samples, three

parameters were used: Rock-eval T , Production Index (PI), and

Hydrogen Index (HI). The T values of the Chintalapudi Sub-basin

coals are found to be between 420°C to 428°C (Table 2), indicating

an immature source rock for the production of oil. With an increase

in the organic matter's maturity level, the T values rise as well.

vs

et al.

Maturity of Organic Matter

max

max

max

Low T values (<430°C) obtained for the samples, refer that the

organic matter associated with them is immature, which is also

supported by HI T plot ( Espitalie , 1985;

Fig. 6). The PI values of the coals of Chintalapudi Sub-basin (Fig.7)

indicates immature sources for producing oil and mostly illustrate

the immature nature of the organic matter (Peters, 1986; Sengular

, 2008).

Vitrinite reflectance (VRo) techniques in assessing kerogen

maturity may in fact be based on a coincidence that is not always

valid (Waples, 1985). Despite its weakness, vitrinite reflectance is

the most popular technique for estimating kerogen maturity.Across

plot between HI versus VRo% of the present samples indicate that

coals are of Type-III kerogen (Fig. 8) indicating that they are

immature (Leythaeuser ,1980; Tissot and Welte, 1984).

Organic matter/facies provide information about the

palaeobotanical context, the initial environment, and the

depositional circumstances of the source area. As a result, these

facies have been extensively employed to explain the evolution of

peat swamps and characterise palaeo-vegetation (Diessel, 1982,

1986, 1992; Tyson, 1995; Batten, 1996; Mendonça Filho ,

max

maxvs Modified after et al.

et

al.

et al.

et al.

Depositional Environment

Fig. 4. Hydrogen Index Oxygen Index ( Van Krevelen, 1961)vs Modified after

Fig. 5. Hydrogen Index (HI) Total Organic Carbon(TOC) (
Jackson , 1985)

vs Modified after
et al.

Fig. 7. The plot of Rock-Eval PI versus Tmax ( Peters, 1986;
Sengular , 2008)

Modified after
et al.

Fig. 6. The plot of Rock-Eval HI versus Tmax ( Espitalie , 1985)Modified after et al.
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Fig.8. The plot of Rock-Eval HI VRo % (Leythaeuser , 1980).vs et al.

2011, 2012; Singh , 2013, 2017b-c; Singh , 2017a-b). The

composition of the maceral and mineral matter in the seam profile

can be used to infer how the peat or seam developed (Shearer ,

1994; Kalkreuth , 1991). Peat developed in wet conditions has

a high vitrinitisation or Gelification Index (GI) and high

telovitrinite-based Tissue Preservation Index (TPI), whereas

peat developed in dry conditions exhibits low GI and low

telovitrinite-based TPI (Diessel, 1986). In the present study, TPI

[(Telinite + Collotelinite + Semifusinite + Fusinite)/ (Collodetrinite

+ Macrinite + Inertodetrinite) and GI [(Vitrinite + Macrinite)/

(Semifusinite + Fusinite + Inertodetrinite)] have been calculated

(Diessel, 1986).

The GI values ranges from (1.67-5.95) with an average of

3.49 and TPI values ranges from (2.75-47.14) with an average of

11.45 (Table 2). The facies model deciphered from the GI and TPI

indices with (Fig. 9) displays that the coals of the Chintalapudi Sub-

basin are formed in wet forest wetlands (Diesel, 1986). The

presence of collotelinite in samples from the upper portion of the

seam in high concentrations is a sign of biochemical gelification.

High concentrations of fusinite and semi-fusinite are signs of

woody vegetation and subsequent wildfire. However, the presence

of sporinite, cutinite, and resinite, as well as an adequate amount of

inertodetrinite support a moderate level of humification in these

et al. et al.

et al.

et al.
coals (Ligouis , 1998). A low TPI indicates either a large-scale

breakdown of wood due to widespread deterioration or a

predominance of herbaceous plants in the swamp (Sutcu and

Karayigit, 2009).Vitrinites develop in a relatively wet reducing

environment, while inertinites develop in a relatively dry oxidising

environment. As a result, there is a clear correlation between the

swamp's water level and the condition where coal is formed (Li

, 2010). The coals of the Chintalapudi Sub-basin (Fig.10) were

formed in forests and marshes with mildly oxic to anoxic

environments that allowed for adequate tissue preservation

(Mukhopadhyay, 1986). The present samples of the Chintalapudi

Sub-basin suggest that the development of peat took place in a

highly wet moor (Fig. 11) with intermittent moderate to high

flooding conditions (Singh and Singh, 1996). The studied samples

are relatively rich in vitrinite, this suggests that they formed in a

deeper basin.

Chintalapudi Sub-basin exhibits vitrinite dominance that

ranges from 40.0% - 60.7% followed by liptinite (7.3% - 26.0%)

and inertinite (9.3% -24.0%). Liptinite group of macerals is

represented by cutinite, sporinite and liptodetrinite with an average

et al.

et

al.

Conclusions

Fig. 9. Facies diagram based on Gelification Index (GI) and Tissue Preservation
Index (TPI) ( Diesel, 1986; Kalkreuth , 1991; Singh ,
2012)

Modified after et al. et al.

Fig. 10. Ternary diagram showing facies critical maceral associations (
Mukhopadhyay, 1986)

After

Fig. 11. Ternary facies diagram involving maceral and visible mineral matter
contents ( Singh and Singh, 1996)After
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of 7.9%, 5.5% and 5.7%, respectively. Vitrinite reflectance

suggests that the coal is of sub-bituminous rank. The majority of the

CSB coals with S values reveal that the samples are considered to

be good source rocks. The coals have relatively medium reflectance

values and high TOC levels reported in the coals of the Chintalapudi

Sub-basin mostly contain type-II and type-III kerogen, mainly gas-

prone with subordinate oil-generation potential. However, the coals

are immature or in starting stage of maturation. The current coal

deposits with the GI and TPI reveal the existence of wet moor with

moderate to severe floods predominated for an extended period of

time with short periods of alternate oxic and anoxic moor revealed

by the facies diagram. The dominance of the vitrinite group of

macerals is an indication that the coals were deposited during cold

climate conditions.
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