GEQOLOGICAL SURVEY OF INDIA

REEPORT ON EEGIONAL EXPLORATION FOR COAL RESOURCES IN
BEANHARDI SECTOR, AURANGA COALFIELD,
PALAMATU DISTRICT, EIHAR.

{ Progress Feport for the Field Seasons 1988-89 to 1994-33 )
( Code Mo. MIE / CW / CW / 1987 / 110)

E. Mondal, Geologist (3r.)

COAL WING
DECEMEER.
2000



GEOLOGICAL SURVEY OF INDIA

o
67 &
ﬁf;,}aj

Bk ) J

.“'.E_I_:,‘}-"

REEPORT ON EEGIONAL EXPLORATION FOR COAL RESOURCES IN
BEANHARDI SECTOR, AURANGA COALFIELD,
PALAMATU DISTRICT, EIHAR.

{ Progress Beport for the Field Seasons 1988-89 to 1994-33 )
( Code Mo. MIE / CW / CW / 1987 / 110)

B-E.r
K. Mondal Geologist (3r)

CONTENTS

Page Mo
ABSTRACT

I INTRODUCTION @ e 1-7
IL. GEMERAL GEOLOGY e 817
I COAL BEAMS s 18-31%
IV. QUALITY OF COAL SEAME @ = e 19
I EESEEVES e 3947
VI, GEOPHYSICAL LOGGING @ = e 43
VI ENVIRONMENTAL ASPECTS AND MIMING -—-—-- 4446
VII. SUMMARY AND COMCLUSION @ & 47-49
L LOCALITY MDEX = = = e 50

¥  EREFEREMCES e 51



Appendix - TAandIB

Appendie - VI

LIST OF APPENDICES

: Comelafiom of regiomal coal seam zomes m  Barakar

Formation amd cother borehole detaik m Banhard: sector,
Auraneza Coalfield, Bihar, (In the pocket of the report).

:  Summansed hithologs of borsholes AR — 1 t0 AR - 19,
: Band-bv-band amabmz of coal seame miemected m

bomsholes AB — 1 to AB — 19 as recerved fiomm Coal
Survey Laboratory, Fanchi

: Owerall amabres of coal seame mfersected m borsholes AR

—1to ABE — 19 2= recerved fromn Coal Survey Laboratory,
Fanchi.

: Amaltcal dafa of coal seams miersected m boreholes,

dnlled m Banhardi sector, Auranea Coalfiald. Bihar,

:  Identification Feport of Fossils.
:  Eeport of Chamieal Anabysis
: Depth-wize Seam-wise and Grade-wise reserves of coal

Banhard sactor, Aaranea Cozlfield Bihar,

- Borehols gaophysical loz data of AB — 2, 5, 8, 11 and 18,

LIST OF PLATES

-1 : Ceological map of DBanhardi  sector, Awramea  Cozlfield
Palaman distnct, Bihar. (1 : 10,000 scale) G.SLC.WD.O. No.
63 /98

- ODtoV : Coal seam zone comelabon of boreholes dnlled m Banharh
sector, Auransa Coalfield, Palaman district Bihar, (1 - 1000
scale) GSICWD.O. Nos. 64/ 98 to 67 /98,

- VItoeX : Graphie hbtholoss of boreholes dnlled n Banhardi  sector,
Awranga Cozl field, Palamau district Bihar. (1 - 1,000 scals)
GSICWD.O Nos. 68 /98 t0 72/ 98,

- X :  (Geological oross sechiors alons A — B, C —DandE — Fm the
Banhardi sector, Awransa Coalfield, Dhstnet Palaman, Bihar, (1
- 10,000 seale) G I.C W DO Mo, 73 98

- ¥ : Map shonwms area of mfluence around borsholss for reserve
estimation m the Banhardi sector, Awanea Coalfield Distnet-
Palarnan Bihar (zeals 1 - 10,0000 GS1.CW D0, No 17699



GEQOLOGICAL SURVEY OF INDIA

REPORT ON REGIONAL EXPLORATION FOR COAL RESOURCES IN
BANHARDI SECTOR, AURANGA COALFIELD,
PALAMAT DISTRICT, EIHAR.

( Progress Rapart for the Field Seasons 1988-89 to 1994-55 )
( Code Mo MIE / CW / CW / 1987 / 110)

Bv

E. Mondal, Geologist (5r)

ABSTRACT

An area of about 18 =g lom. was geologically mapped and a total of E713.45 m was
dnlled m 19 boraholes m course of regional exploration for coal.

The imvestizahion revealed the ocourrence of Metamorplocs and rocks of Lower
Gondwara Group  comprsmes  Talcher, Barakar, Famsany and Panchet Formshons wath
mmeonformably overhying Mahadeva Formation of Upper Gondwana Group.

Sub-zurface database avalable from these borsholes led to the confirmation of existence
of zoven remionally persistent coal seam zones 1e seam zome — 11 (3290 m — 43.75 m. thuck),
IO (1364 m — 6435 m. thack), IV 2320 m. — 51.00 m. thack), V (2345 m — 41.80 m. thick),
VI (3200 m — 36353 m. thack), VII (16535 m. — 55.85 m. thack) and seam zome VIII (2995 m. —
3820 m_ thick) i Barakar Formation.

The northemn and he south eastern part of the sactor appears to be the mam storehouse
of large resarves of coal vath encourasing nlhseam quarnable prospect.

In general coal 15 non-cokang belonsme to grade °C7 to *G7 wath lnsh mosture (3.9 % -
11.7 %o}, mednm to high ash (18.0 % - 316 %) and mediom to high +olshle matter contant
(20.1 % - 32.3 %a).

A ‘nett’ reserve of 52039 million tormes of coal has been estimated for seven reziomally
perzistent coal seam zones (I to VIID) over am area of 13 zq. km of the wirgm sactor. OF total
reserve, 46744 m. tonnes, 34935 m. tomnes and 3342 m. tommes belong to the ‘Indicated’
category in depth ranges of 0 — 300 m., 300 — 600 m and 600 — 1200 m. respactrely. Whils
resarve fimures for coal of Infarred’ catesory are 299 m tonnes, 2992 m tormes and 3727 mo
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I INTRODUCTION

The east-west frendmz Awransa Coalfield with an area of about 230 sq. km 15 e m the
Palaman distnct, Bihar (now JTharkhand smce 2000). Though the coalfield was studied 2= early a=
1378 by V. Ball and later systemzheally mapped by sevaral workars, there has bean no attempts to
take up any eploratory work, becamse of the thousht that the coalfield was mot to have much
potentiahty. The coal potentiality of this coalfield has bean brought to ight i the recent past and a=
2 sequel svstemate and krge scale seclosical moppme work was muhated m s coalfield m 1976,
In course of geolosical mappine camed out by Das, 8§ M. dunns F. 5. 1977-79, four promisms
sectors [ blocks showins development of coalbeanns formation have been identified These are
Jazaldagza (10 =q. km}), Gowa (13 sq. kam ), Rajbar (30 sq. kom) and Sabam (15 sq. ko) sectors /
blocks.

Baad on larse scale geological moppmes m fhis coazlfield durns 1976-79 and as per
recommendations of the Sub-Committes on Coal and Ligmate (Gr. VII of C. G P. B, a
progranmme of regional explorafion was fzken up m the south eastern and north eastem part of the
coalfield

Remonal explorahon m Jasaldaspa block was mubated durme F. 5. 197%-80 and was
completed at the end of F. 5. 1982-83 wieldng a total of 113.0937 m. tomnes of coal reserve for s
{II to VII) remonal Barakar Coal Seams and one (T) Karharban Coal Seam.



The coal explorahon m Gowa sector vieldme a reserve of 5148 m. tomnes of coal for three
{II to IV} regional Barakar Coal Seams and one (T) Karharban Coal Seam.

The Rabar sector, larzest of all aforesaid sectors occupies the north and north-eastern part
of the coalfield veldng a reserve of 187024 m. fomnes of coal for sox (11 to VII) resional Barskar
Coal Seams.

The resiomal coal exploration m the adjacent Sabanu block on the west proved Coal
Carbomaceous shale zomes (11 to V) of Baraker Formation. A net reserve of 27.33 m. tormes of coal
hias been astimated m this sactor.

Eeseping this backeround m wew, the present mem of mwestizahon was t2ken up 2= per the
Field Seasom Programme of Geclogical Survey of India for F. 5. 1983-39.

The programme of mveshzzhion was melded m Ammual Programme of the Geological
Survey of India vide fem mo. CTIACWIET/LL0 of 1958-8% F5. to 1994-55 FS. The regiomal
explorabon was mihated in Banhardi sector with a wew to deciphenns the pattern of coal seam
development mn the eastermmost part of the coal basm and to explore the comtmuty and quabity of
regional coal seams 3= well as to assess the coal pofentiality of the area. The remonal explorabon 1=
aded by structural amalyzis and tectono-sedmmentation studies wath the help of sedmentary fames
organisation brought out from surface and sub-surface geclogical data-base.

Drillins operation in this sactor commenced on 14" Tme 1989 and completed on 30°" May,
1995 by dnllms a total meterase of 8713.45m ml9 boreholes deploving twe dnll machmes (Unat
nos. — 267 and 378).

The present report embodies results and findings of the regional exploration camed out by
large scale geclogical and toposraphical (on 1 : 10000 scale) survey with 3m contour interal
supported by dnlling in the sactor.

Location :
The Banhardi Sector = located m the eastemmost part of Awranga Coalfield and # extends

from Borha willaze m the west fo Jamnmich and Swrl villase m the aast (Plafe — I). The sactor
coverme an area of about 18 sq. km. 1= bounded by Lattudes 23°43°21" N and 23°45'31" N and



Lonzmudes 84°34°43" E and 34°40°03" E and 15 mchuded m the Survey of Inda Toposheet nos. 73
A/9and AV 10 (on 1 : 30,000 scals).
Topography and Dratnage :

The Awranga Coalfield with gently undulatng teram and occasional flat-topped hlls of
sedmentary rocks, & bounded by the Ranchi — platean to the south and Hazanbazh — platean to the
north.

The rollms terram with low ndges and depressions charactensse the general physiceraplmac
feature of Banhardi sector. The hulls representad by the formabon of Upper Gondwana Group hms
m the north and south of the area nse up to a hewsht of 360m. and 34%m from MSL. respactmely.
However, very low ndses ocoupted mamly by pebbly fo grfty sandstome of Barakar Formation are
frequent mn the area. The southem portion of the sactor 1= relatively low and undulatme.

The Basdarra naks and Rajdaha nak and ther tnbutanss form the mam dranzss systam of
the sector. The courses of the nalas have been developed mto cultriated lands and some “bandh’ /
artificial dvloe harre een constructed across the nalas for storaze of water for ime=hon.

CommuRIcamon

The area i well commectad by road and rail with the major towns m the south-westem part
of the state The area & sruated to the north of Gomoh — Barkakana — Debn-on-Son loop of the
Eastern Failway and the nearest rail heads Ton and Latshar are sitoated at 9 km distance from the
south-azstern and 15 k. away from the north-western parts of the area The State Hishway Mo. 43
nms to the south of the area. Two nearty tonms Chandwa and Latehar o the south-east and to the
west of the area respectiveby he on this State Hizhway, Chandva = well connected with the dizinet
tovn Eancln and distnet headquarters Daltonsany which are 100 km and 110 kem away
respactrvely. Another highoay to the far east of the area leadmg to Hazanbagh to the szt and Gaya
to the north The emall tovwm Bahlomath (zbout 20 k. fromn Chandwa) sthuated to the far east of the
area, lies on he state lishway comnectme Grand Tnmk Foad & Hazanbash {zbout 135 kon from
Chandwa).

The area 15 megofiable by fhree all weather wmetalled roads that commect the man State
Highwa=-43.



Flora ard Founa :

The mumin florsl assemblazes in thiz sactor are Sal Mahua Palash Khair, Ambs Sisu
Shinul, Semm ste tossther with thomy plants and bushes, Plantstion of cactus, Jocally kmovm as
NMorabba' dot several parts of the sactor. The forest and bushy junsle are the habitst of the wild
animals Hle Wolf, Hyena, For, Wild Bear, Wild For, Snake, Lizard ste.

Climare :

Chmate m this area 15 mamly dry and bracmes between October and March. The panod from
middle of Movember fo Jamuary & quite cold The maxmnmm temperahme sometimes comes down
to below 4°C for a bnef spall Famly dry and hot climate prevails durng Apnl to hme. May & the
hottest month when the temperahre nses sven up to 43°C. Monsoon nommzlly commences aromnd
rddle of June and contimes up to and of Septamber.

Prevous work

The first geologmical mappines of the coalfield on 1 : 63,360 scale was camed out by V. Ball
and documented in Mem 1878'. Subsaquently # was followed by resurvey in 1927-28 by 1. A
Dunn (1928 and sedimentolosical stodies in the area by 5. B A Rizd and A K. Sen (1972).
However, zeclogical mappine by 5. M. Da= (1978, 1979 on 1 - 63,360 scale lead to a broad
delineation of stroctral set up, disposifion of coal seams and identification of few probable
potential coalbearing arsas. Subsequently, resional exploration for coal i Jazaldas=a, Gowa and
Rajbar sectors on 1 - 10,000 scale by M. Das (1983, 1985 and 1988)" ™" indicated the presence of
supenior quality Karharbari Coal Seams in Jazaldazza and Gowa blocks and hizh moistore. hish
ash Barakar Coal Seams in Jazaldasea and Rajbar blocks. Regional exploration for coal in Sabam
block by B. De et al (1992)" brousht to lizht the development of four “carbonaceous shale — coal
seam’ zones indicatine hich moistore and high ash coal



The hasal mambar of the Barakar Fock Formabion m certam parts of the coal basin was ako
found to have non-plashie vanety of fire clay winch was stodied by A B, Duttm 19787,
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Present Investiganion :

Thoush the resiomal prvestization by dnllme m Banhardi sector was started for 1589-50
F. 5. the first borshole (AB-1) m this sector commenced on 14.06.1989 due to early release of one
dnll wt from adjacent Sabano sector. Fimally two drllng ngs, Unit nos. 267 and 378 wers
deployed m the sector. 58hn 5. L. Mamumder, 5. Sundar, S. Haldar, D. N, Malakar and P. L.
Sadar, Dnllers from tme to tme were m charge of Untt no. 267 while Untt no. 378 camead oat
dnling undar 5'8hn B. Smeh and I Smsh Dallers.

In course of present mweshzabon mneteen boreholes were dnlled m fhus sector. Ot of
mmeteen borsholes, only four boreholes (AB — 3, 8, 11 and 16) were dnlled throuzh Famsam
Formation m the western part of this sactor and rest fifteen boreholes (AB -1, 2. 4, 5,6, 7, 9, 10,
12, 13, 14, 15, 17, 18 and 19) were dnlled directly on the Barakar Formation. A total of 8713 43m.
was drlled i ninatesn borsholes (AB — 1 to 19) and the last borehole AB — 19 was closad on 30"
May, 1993,

The survey work was carned out by &8hn M. C. Das, 3T A (Burvevor), A C Bhovwmick
and DN Dagupta, JT.A. (Surveyor), B. C. Dey and C. Chakraborty, Survever. The REaduced
Levals of the collar of boreholes of Banhardi sector were determmed wath reference to those of
adjacent Szbann sector. The survey work was carmad out with theodolite, plane table and alidade.

The remomal geclogical explorsbon mvolved large scale geclogical mappme (1 - 10,000
seale], logsms of borehole Iithocores, interpretation of surface and sub-surface data.

An area of about 13 sq. bm was covered by geclogical mappime. While comtourne with
Im contour mterval was camied out over am area of about 11 =g km occupied by Barakar
sadiments m the eastam part of the sector on 1 : 10,000 scale.
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Io. GENERAL CGEOLOGY

On the bazis of the data accrued throush remonal nmesheahon for coal mn parts of Awranza
Coalfield (1980 — 83) and avalability of data of pabmobgeical studies of some outerop zamples, the
Lower Gondvwana rocks belonsmge to Upper Carbomferous () to Lower Tnassc azes represented
by Talchwr, Karharban, Barzkar, Bamren Measore, Ramigang and Panchet Formations, overlam
unconformably b Upper Tnassic MGhadea Formation, as mndicated below, were differentiated m

Auransa Basin (Ball, G 1, 8. A No. 45, Vol IV, Bt 1),

TABLE -1

Aze Group Fomnabion
Up. Traszic Upper Gomdwana  — MMahadeva Formation
------------------------------------- UNCONFORMITY e
Lr. Tna=s=ic Panchet Formation
Up Pemaian = Fanizary Formahion
Lid Permman . Barren MMeazuras
Lr. Pammuan o ; Barakar Formaton
Lr. Pamman = i Karharban Fonmaton
Up. Carbomiferous " s

To v e Talchir Formation
Lr. Parmian =
------------------------------------- UNCONFORMITY e
I b M i

Greology of the area :

Thickness (m)
180 - 210

130 - 150
180 — 200
80 - 160
400 - =600
40— 83

30-35

Bazad om the srface and sob-surface dafa gathered durme the remional exgplombon m

Banhard sector (1985 — 53, the following seclomical sequence could be bult up for the area.



TABLE - 1

Aps Ironp Formanpn Lithnlozy Thickness
ot
Up. Triazsic Upper Mahadeva  Erowm, coarse to very coarse grained cross- 180 200
Gondwana Formaton — bedded aremacecus and farmginpn: :andstens
with minor pink shale interbands.
UNCONFORMITY
Lr Triassic Lower Panchet Pink to greemizh, medium to comrse Ereined &+
Gondwana Formation fermuginon: and micacecns sandstome with
mpitled zhale imerbedded with fine Erained
mirarepus, greenizh srey :andstone and sittstons.
Up. Pemmizn Lower Baniganj Gresmizskh  grey, cross-bedded and lzmirsted 330+
Gondwzea Formation micarepns, calcarepns and argillaceon: sandstons
imterbedded with micaceon: rpple lamirated,
fazer bedded siltstomes, gZrey shale with
carbonareons thals and minor coal seams.
Lr Pemin Lower Barzker Grey to greemish  widte, vellowizh whits T
Gondwana Formatpn — brownish very coarse to fine rainsd cross-bedded
ard lzminated arfkosic apd femuzinous sandstones,
pebily te zritty :andstones intarbedded with fine
grained micaceous andstons, silistomes, zrey
chales, carbomacecns shales, thin to thick ooal
zeams and frs clay
Up. Carbomiferous Lower Talchir Gresmizh to grey and zrey silzione, fine greinsd 15+
ip Lr Permian Gondwmzez Formation sandstone, shale with ooczsional medivm sraimed
s2amdsione and laminated sandstome, tillite and
pootly statified conslomerate (Chamdciite).
UNCONFORMITY
Precambrian Choionaspor  Metzmorphic:  Graniie-gneks, quertzite, naica-schists,
Gasizsic amphibelites, homblende schists, bintite-gmeiss
Conplex with guartz-pesmatite veins sir.



Descripsion of the Formafions

The zalient fazhures of each formahion mapped m Banhards secfor are descmibed below.
a) Metamorphics :

The metamorphics constititing the basement of the Gondwana rocks 15 well expozsed m the
gastern margin of the sactor. The southern and eastern margine of the sector are faulted The
pecmatites, vem-quartz etc. ocour to the eastern part of the Banhardi sector In borehola
AB-17 Metamorphics has been mtersacted at 373 33m depth and having a faulted contact
with overlying Barakar Formahon.

b} Talchir Fermamon

It = mieresting to mote that though no outcrop of Talchr Formation was delineated on the
surface, the sub-surface data (BH. AB - 6 and AB — 9) mdicated the presence of Talchar
Formaton at depth In borshole AB-17, the Metamorphics directly umdarlie the Baralar
sediments, apparenthy withot iy mtervenmes Talchir shata or omuzsion of the strata due to
finlting This maggestz that the Talchor Fommabiom ccours as discomtomouns pockets and
lenzes, dapostted m shallow depreszions of hmated spread

The Talchwr Fommabon i overlam by Baraker Fommafion with 2 gredshonzl comfact m
borsholes AB — 6 and 9.

The gresmuzh colourston due to abundanwce of chlomfic matenial m shale  slfstone,
sandstome  and heterobifhne fames of rocks comsetme of mferlammated fine zramed
sandstone and shale and their statizraphic postion sussest the mchusion of rock-type under
Talchir Formation

The Talchir Formation 1= represented by green to greemich white coarse and mediim fo fine
gramed zandstome and shala The pebbly sandstone containe pebbles of quartz, pmk and
white falspar, coarze gramed zandstone rock fragments set m 2 sresmish mafree The pebbles
are rectanzular, elongated and mregular shaped and occur m diverse onientations.

10



c) Barakar Formafon :

This Formation 5 the most mportant one confamme 22 many 25 seven coal seam zones (11
fo VI m ascending order) and covers about 53% of the terrain of the total area (FLATE —
[, The moormmn thickmess of the Barskar Formabon encounfered m a single borshols
drllad m this sactor 15 320.50m. (AB-12).

The rocks of the Barakar Formaton formme low lmear ndses and vallevs cover most of the
gactern part of Banhardi Sector. Barakar Formahon 1= pedaposed against Metamorphics
along NW-SE and zlmost EW trendmns faolts m the ezsst and south respactively. The direct
contact & concealed m some place: but extensive ferusinahon and profision of strewm
pebbles of reefquartz hmt probable faulted comtact Abrupt tnmcated mopach of Baralar
sediment packaze encowmfered m boreholes agamst the Mletamorphics also susgests a
faulted relationshap.

Mear Dana villase the Barskars [ Metamorphics confact = a faoled ome (Fs - F:) as
evidenced by ocomrmence of quariz—resf The matme of contact wath the underdving Talchar
Formation 1 gradational as reflacted m boreholes AB - 6 and AB - 9.

Eroadhy spealoms bthie—fill m generzl mamifests fmes upward sequence from very coamse
gramed to pebbly sandstone at the bottom throush zlistone-shale to coal at the top. The
rock types melude grey conglomerate, pebbly sandstome, very coarse sramed sandstone
carbonacepus shale sidembic shale fire clav and coal. Altemshon of grev shale and =ilfstome
fo very fine gramed sandstome or mediom to fine sramed sandstone and asiltsfone srev shale
a2 VEry COmmmon.

In some boresholes, ‘debns flow conslomerate’ facies have been mfersected at different
strafizrapbee horzome. The foces dommantly consit of mmahme, wmsorfed assemblases
of sub-angular to angular, large clasts of gramte gmeiss, schest vem-quartz, felspar kaths
nmscovite frasments, zamdstomes, black shale carbomaceous shale vegetal matter and coal
clazts zet m a dark grey carbonzcecus :andy arpillacecus matnx The vegetal matenal 1=
reprasented by vitrimised barkes.

11



The tuckmess of each lihotype ez zandstone zsilt=tone and shale vanes from a fow cm fo
4-im. The nzhre of contact between Ithohpes 15 at places sradsbonal sharp, erosionz]l and
conformable. The sandstone displavs plamar cross-strabificabon |, while toush  cross-
strafificabon are farly common Besides, =mall scale omrent beddne, npple doft
lamination, fazer beddms, comohte lammation ete. were recordad m borshole cores.

Chamical analysis of fire clay samples (Appendix — VI) collected from NW — S5E nemme
gmall fire clay workng along the eastern margm of the sector shows 46.34% - 43.821%
310, 0.88% - 182% Ti0:, 31.96% - 35.16% AL.O:, 0.10% - 0.76% Fe: 0, 0.70% - 0.90%
FeO, <0.01% - 0.03% MnO, 0.07% - 0.16% Ca0, 0.10% - 0.20% MgO, 0.10% - 0.24%
Nz 0, 0.60% - 1.80%: KO, 11.89% - 14 10%% +H.0, 033% - 0.837% -H: O, <0.01% - 0.24%
P:0s5,0.11% - 0.34% Cr:0: and 12.63% - 14.72% L.OL

Bwoturbahon of sediments mdicated by the disrophon of laminahons, ether due to chomns
of sediments or =mall grooves across or dlong the lammmatioms filled up with mediom to
coarze gramed sediments are recorded. Ocowrences of carbonized rootlsts, streaks and
lenses of fisam and +ifrem m grey chale and common fosal bhke Fertebrovia zp.,
Cozzopteriz  5p., Condwamewnsis, & mimisha and Schizomeura sp. have also besn
documented Grey shale m borehole AB — 2 ocourrence at 35040m. depth yielded
Paeopteriz phagopteroides (Appendi — V.

The contact between the Barskar Formabon and the overbhmg Ramgam Formashon =
gradatiomnal (7).

d) Raniganj Formaten :

Ohverbime the Barakar Formation, the Bamizan) Formation occupies, coverme an area of
about 3 sg. kbm m the south western part of the sector (FLATE — I). Ths = the uppermost
coal bearmg formation m Auranga Cozlfield The thickness of Ramizam Formahion
encountered m boreholss dnlled m Banhardi sactor 1 269.30m (B. H AB — 3), but the
maanumn thickness s sstmaated to be more thanm 23m Famizamy Fomahion overlies the
Barabar Fommabon with gradational contact However, # 15 rather difficult to differentiate
Bamren Meamires from that of Famigarmy Fommabon — a: there & wvery hfle distnctive
bthologscal character. It has been reported from other part of this coalfield that Bamren



Maasures has conformable and gradatiomal comtact with both the underdyms Barakar
Formabon and the overbymg Rameany Formabon and the contacts are arbaranly placed
above or balow the upper most coal seam of the Barzkar Fommafion and the lowermost coal
seam of the Rameam Fommation (Mdise. Publ 36, GSL 1977). However, m Auranza
Coalfield, m general there & very poor development of coal seams i Famszam Formation
A zequence of non-coal bearng rocks of meonsiderable tocdkmess befoeen the lowemmost
seam of Famgany Formation as revealed m sub-surface data (B. H AB - 3, 8 and 11) may
rapresart Bamren Maasures, But m the area umder disrussion this sequence of msismificant
thnckmisss 15 considered as part of Fanizamy Formation bacauss of e htholomical similarty.

The comtact beboeen Banican) Fommabion and the underhmes Barakar Formahon nms m a
NNW — SSE dwection to the west of Nmmya and Stram wallage, the confact after bems
displaced by fault F, — F; swines towards 8W direchon for a distance of about 1.2 k. up to
Tewrahi in the southern part of the sactor.

Famrary Formsbon dommanfly consefs of an wae nppled flaser bedded  fhunbe
mtsrbammated ziltstone [ fine to very fine gramed zandstome and shale, grey chals
carbonacecns shale, green shale cross-bedded to miemally bmmated fine to mediom
gramed sandstoness mterbedded with mwcaceous ziltstones, zhales and coal  zeams
caleareons sandstome and marl The caleareous character of Ramzany Formation 15 reflacted
by oeourence of vellowish sreen to vellowish winte caliche onver weathered rock outerops.

The zandstomes of Ramgzar Formahon are dishnet from those of Barakar Formaton by therr
greanizsh tinf, even texhume, comparattvely finer sram size with less of feldspar and more of
mica besides calcareoe nahre. Coarse graimed to pebbly sandstomes are less frequent
whereas finsly lammated and cross-bedded sandstones are abundant.

Hossopteriz sp., Gangamoptsris sp., Vertsbraria sp., Schizomswra sp. and some m-
wentifiad plant fossils were recorded from Bamsany Formahonm Alsthopreriz was also
foamd. There are evidence of hoturbation and trace fossils. The dark grey shale honzons at
the dapthe of 406lm and 4380m m borshole AB-—38 wvieldad an assamblage of bvzhee
Anthraconauta sp. (Appendme — V). This Lamelbbranch casts have besn reported m
Ramizan) Formation m thes sector for the first time by the author and this mdicates an aze of
Up. Carbomifarous to Pamuan.



e) Panchet Formation :

In the southwest Ramzam beds are overlam by the rocks of Panchet Formahon formme flat
fopped hillocks. The exposures of Panchet Formation are very scamty im this sector. The
contact betwesn Panchet and Ranizany Formations nms ENE — WSW direction m the west
swmngs to E — W diection to the south of Sou village and firther east swings to NW — SE
direction to the south of Shamtipur and firther south o M — 5 direction fo the west of
Tenrahi

The Panchet Formation representad by vanegated mediom to coarse gramed highly cross-
bedded sandstone with mierbeds of red, chocolate and green clay and shale are found to
ooour to the west of Jokha villase and south of Stou villaze. The beds have general dip of
207 towards west and gradually chanses towards south m the south-western part of this
sechor.

fi Mahkadeva Formagon :
The Panchat Formahon 15 overlan by 2 monotonous sequence of lighly farmsmons, coarss
graimed to pebbly sandstone with thin bends of chermry red zbstome. This liho-assemblaze

has been deminated as Mahadeva Formation and ccours i the south westem part of the
sector with an meconformable relahion to the mderbme Panchet Formation,
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STRUCTURE :

In the Banhard: sector, Gondwana — Precambran boundary m the east 1= marked by NW —
SE trendmz border fault F. — F. as evidenced from the oorumence of extensive quartz reef zone
near Dana This border fault = offset by two cross faults F: — F: and F: — F:. The southem
boundary of the sector = also marked by 2 boundary fault F, — F, separating the Gondwana
sadimentanies and Pracambrian tesement The northem boundary of the sactor 1= marked by an E —
W trendmngz famlt F- — F; which has beon established m the northern adyacent Rajhar sector of the
coalfield All the cross-fanlte developed m this sector 15 mtrabasmal normal faults.

The Banhardi sector 15 separated mto two parts 1) Wastern part, 7) Eastern part for the sake
of descniption and development pattern of formations.
1) WESTERN PART - It 15 an arcuate shaped area covered by the Ittuc assemblages
of Ramsany Formahon overlam by the Panchet Formation towards south and Panchet Formation is
n tums unconformably overlam by the Mahadewa Formation to the firther south The resional
sirike of the beds of Ranizary Formation = WINW — ESE wath 15° to 20° southerdy dip whach
changes to NNW — 53E around Shantipur and Jokhaha and forther swngs to WE — SW mear
Tewral. The dip of bads &= 5° to 7° m the extrems western part of the sactor near Borha vallage.
4] EASTERN PART - Struchurally, the easterm part covered by Barakar Formation
can be sub-diaded mic two different seoments -- A) Morthem sesment and B) Southem sszment
Thesa two segments are clearly separated by an ENE — WSW frendine major mirabasinal cross
faunlt F: — F: hadme southarky.

A Northern Segment

The northerm msment covers the major part of exposed Barakar Formation and 1= traversed
by 2 mmber of ENE — W5SW trendns mira-basinal cross fanlts and a NE — SW trending cross fault
{Fs — F:). The coal seam zomes of Barakar Formation are affected by these foulks offsethng the
saam rones. The sinke of Barakar sadiments i1z broadly NNW — SSE with 16° to 217 westarly dip.
The mchnation of beds mereases near the boundary fault F. — F, dippns basin-ward.
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BE) Southern segment

Thizs zesment = shuchmally more complex compared fo the northem szesment In ths
segment, a2 synformal structore 15 preserved between the major mirabzsmal croes faukt F. — F
dippme southerly and southern basm boundary fault F, — F| with notherdy dip. This synformal
struchmre phmees westward with a closure i the east The noss of the synclme 1= affacted by a set
of radial faultz  — F;, F5s — F: and F; — Fs. In the northemn hmb of this synclme. the beds dip 2 18°
to 207 wiile m the southem hmb #t = T to 20°. The stnke of the bads m the northem lmb = WA
— ESE and swngs to W — 5 near closure and then chanzes to E — W on the southem hmb. Most of
the fanls belonz to the sactor havime NE — W to ENE — WEW trend while the fault (F; — F.)
occumne to the west of Damartoli trends NNE — 35W. The only fault (F; — F;) on the southern
limb has a MWW — SE trend.

Fault F; - F; - This fault 5 E — W trendmg southemn boundary foult asamst whech
the coal seam zomes I 1T and Iithie packasze below seamy zome Izt This fanlt hades towards
north.

Fault F;,—F;: Thes fault trendme NMNW — SSE marks the eastem boundary of the basm
havme westerly hade. This fanlt has been offset by mferbasinal cross falts F: — F: and E - Fs.
Thes boundary fault has brousht the basement asamst youneser coal seam zones TIT and TV.

Fault F: — F3 - It 1= a major cross fault trendne ENE — WEW with a southerly hade.
The throw of thus fault 15 about 70m; the amount of throw decreases near the eastem basin
boundary. Morthern and southemn segments are separated by this fault In the northemn segment all
tha coal searn zones are tnmcatad by this faalt.

Fault Fy—F, - This mirabasmal cross faolt trendme ENE — WEW with northerly dip
shorovs 2 progressive merease | throw at depth (fom 1lm to 60m) = asdenced from masprtode
of deplacement from vounser (VII) to older coal zeam zome (II) which 1= miggestive of srowth
fault

Foule F; — F;: This fault too 13 ENE — WEW trendme cross fault havins a southerdy
throw of =mall masmitude (20m to 50m) and ako offset the eastem boundary fault This famlt
alonz with the fult F; — F; formes a zraben-like structure m the north-central part of the sector.
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Fault F;— F; - This faolt 15 developed m the northem part of the sector trendmns
NHNE — 55W wath a throw of about 33m. to 43m. and hades towards NW. This fault brousht about
dizlocation of the merop of coal seam zones IV to VIL

Foult F-—F-: Thes fanlt trends E — W with northerly hade and formmz northem boumdary
of thiz sector. The fault has a considersble throw of the order of 300m - 400m causms
joepoettion of ooal bearme Barskar Fommehon agamst the youmeer formations (Famizam
Formation and Panchet Formation).

Fault F; — Fy - It = an mirabeemal fault zzamet which the coal seam zomes IT © VII
have been diskocated wath throw of 123m. to 1 30m. This fault trends MW — SE wath westerhy hads.
Fault F; — F; - This falt apprommately trends E — W wath southerdy dip and =
mirabasmal Throw of fhus fult senerally vanes from 50m to 60m.



III. COAL SEAM

Coal zeam: hardly crop oot in the Banhardi sector with the ewception of toro =mall
exposurssof coal |/ carbomacecn: zhale of Fanissnj Fommation in mala section |mothe westem pant
Stratisraphically. coal seams ocour both in Barakar and Famizsnj Formations. Howeever, the coal
zeam: of the Faniganj Formation are mostly thin and impersistent in raturs,

The zob-sorface dats indicats the development of a munber of cpal zeam zomes mamby
comprising coal zeams / bamd: and carbonaceous zhals with silistome and samdstome bamds in
Banhardi zector. Each coal ssam zone has variable number of coal components which iz a great
impediment in correlating ndhidual coal seams, for which comrelation has beon atiempted on the
basziz of coal zeam zomes. However, based on the general stratizraphic posidon, thickmess of the
sirata interveining between the coal seam zones and Mstamorphic — Barsksr Formational coatact /
Talchir — Barakar Formationa]l comtact / Barakar — Fanizanj Formational contact, thickmes= of the
coal seamn zones, guality and the nature of the zome, seven (7) coal seam zomes dezignated as coal
zeam zome — II IOT IW, W, VI, VI and VIII in ascending order in Barskar Formation have been
established in the Banhardi sector. The lowermost zone in his sector has been designated az coal
zeam zone — I in Auranea Coalfield ocowrs in Karharbarn Formation.

Bazides the seven coal seam zones, minor coal ssams ooour in Barakar Formation.

Some of the coal searn zomes and interseam partings display wide vanaton in thickmess and
coalesence of two 3=am Domes somefimes resuliz i supsr thick seam zZons. Sometimss seam Zones
are found to desenerated both in it coal component and guality of coal Many seam: pinch oat
complesely within a3 short distance or grade imfo carbonaceous shale The varistion of thickmess of

coal seam zones and the major inter-seam parting are as follow -

Cioal Seam Parting Thickmes: rangs of Thickness ranzz Grads
Zone Mo, Coal Searm zone (m) of parting {m.) rangs
1 2 3 4 5
- Pering betwesn Aamzan) - Bamior - Sds — a3l -
caetact and Coal Seam zpns VIIT
NI -- 065 - 3300 - o=
- Parfinz - 14855 — 16046 -
Wil -- 1633- 8313 - L=y
- Bartnz - 2l —2833 --
il -- Erl - E-ir
- Parfinz - 50— 3005 -
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1 2 3 4 5
L4 -- 454180 - E-T
- Parting - M -405 -
v -- - 3850 - o -G
- Parting - 5= 11583 -
m -- 1564 - 6433 - L
- Parting - AT =TL60 -
o -- AI00- 4373 - o-F
= Partinz = = m
Deserivdon af Coal Seam Zomnes :

It haz already been =tated that the eastern part of the sector which iz coversd bv Barakar
Formatipn haz been sub-divided imto oo different zeomentz (A) Northern zesment and (B)
Southemn seamemnt for the sake of brevity and comprebension. The charactsr of the coal zeams in
particular zeam mone such as variaton in thickmess, quality, splitting and coalescing of seams and
degeneration of zeams are described sepment-wize m this porton of repart.

1} SEAMZONE —IT(Table — 3, Plate — I 10 X :

The coal zeam zone IT &= the lowemmost coal seam zome which was imbersected in sizht boreholes
viz. AB-4 14 4, 17 and 19 {in northern zepment} amd AB-D. 7 and 12 (in southern sspment) of thiz
zector. In borehole AR — 17, zeam zone IT and 1T are combined and has not been shoam in Tabkle —

=

.

A} Nertherm Sagment -

The floor of thiz zsam zone was encountered 36 80m. above Talchir comtact m borshole AR
— 6. Below seam zons — IT the mawimmm Barakar sediment packase encountersd in thiz segment iz
of the order of 91.00m. (AB - 4).

The zeam zone — II rampes in thickmess from 11.75m to 49.78Bm. a2z revealed from sub-
varface data base. The maximumm thickness of 49.78m. is recorded in borehols AE — 17 dolled @
northemmast part of the sapment where it i= combined with vounser semm zone — I indicsting =
stable coal forming condition with skow rate of subsidence. The thickmess i= tuncated to 330m. @
AB — § due to faulkk F5 — F5 intersected at 200.55m. depth.



The zaam zone — IT iz composite ane having 4 to 5 zplit sectoms. Individual coal split varies
in thickmeszz fromm 0.18m. to 2 maximom of 2090m The splitting incresses towards norh i this
zeoment Thiz zplitting nature iz doe to the compaction controllsd =ubsidence accompamied b

Currmilztive thicknesz: of coal m this zone ramses from 30.95m to 38.77m, maintaining a
sirike and dip-wize uniformity of clean cosl comtent in thiz segment Omly in borshole AR — 4, this
zeam Tone iz tnmcated by the fanlt F5 — F5 and iz reprezentad by one coal saction of 2.00m.

Coal of thiz zone (excluding band) zhows ranse of moistire, ash and wvolatile matter percentaze of
63 —98;21.0 - 395 and 241 — 285 respectivaly.

Coal i= hich ash and medion volatile non-coldng in nstore and @l o ‘D" to F° grade

Sitrike contimnty and dip-wise extension of the seam zons — IT are 2 2km. and 1 5kam. respecivealy,

B) Soucherm Segwment:

With parting thickmess of 148.00m. shove the Talchir comtact (AB — O, the seam zone — IT is
developed in the exiremes eastern pant of this southem sezment

The zone thickmess waries from 32.00m. (AE - 12) to 43.75m (AB - 9} indicaning smike-
wise reduction of zome thickness towards west while mumber of split sections of coal m thiz zone
increases both east and westward.

Thickmess of the mdividual split of coal ranges from 0.10m to 13.77m. (AR — D) while
arond borehole AR — 7, development of sngle seam of 30.75m. thidmes: forming thiz zome
indicates 3 sustained peat fomming condition over a coosiderable pericd Curpulative coal content
varies from 2298m (AB - 12} to 2862m (AB - 9) indirsting relative increasement of
carbonaceons shale content towands west.

Om the basiz of both overall and ex-band analvsis, ash %, moistome % and volatile matter?c of
the coals within thiz seam zome vary from 253 — 42.4; 34 - 8.7 and 252 — 2000 respecively. The
coal iz hish azh medimm volstile and non-coling and f5lls in arade ‘D7 o °F'. Sirike contimiity and
dip-wize extension of Seam Zone — IT are 2.4 km. and 1.1 kon. respectively in this segment.
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T} SEAMZONE —IIT (Table —4, Plate - 1o X)) -

The coal seam zone — IIT sbove the seam zone — IT iz intersected in thirteen horeholes viz AB -
4 14 4 17, 18 10 2 and 1 in northern zesment and AR — 10, 0, 7, 12 and 13 in sowthemn sagment
of thiz zecior. In borekols AB — 17, seam zones [T and IIT ocour 3@ combined sesm zome, thessfors,
has not been reflected I Tahle — 4.

A} Nertherm Sagments -

Thiz seam zome succeeds seam zome — I with a parting thickness ranging between 20045 m. and
T0E0m. (AE — 9% In bosshole AB — 17, seam zone IIT and 1T ocour as combined seam zome T + II.
In borehole AE — 1, upper pant of thiz zone which is represented by two carbonacegus zhals bands,
was mtersecied.

The thickmess of thiz seam zone vares from 21.20 m. (AE — 2} to & maxionmm of §4.35 m. (AB
— 199 and the mamimmmn zone thickness is recorded in the northemreest part.

About one to six coal sections characierize the seam zome — III. The individoal sphit of coal
ranzes in thickeess fom 0.20 m. to 2= much as 27.70 m. In boreholes AE — 1 and AB — 2, thiz zone
iz highly degenerated and i= practcally represemtsd by a fow carbonacsous zhals bands with or
without coal seams.

The cummlbative coal thickness of thiz zone vares from 030 m. (AB — 1} t0 35.78 m. (AE -
14). The total coal content gradually decreases simike-wise from south to north and alse fwooands dip
direction which may possibly be attributed to zreater palaso water leveal depth

The sirike continuity of the seam zome — I is 2.2 ke and dip-wise extension with respect o
borzhole AR — 15 = 1.6 kon.

Coal belonsing to zone — IOI analyses 21.E % - 306 ¢ ash 63 %% - 12.7 % modsmre and
224 % - 283 %% volatile matter respectively. Coal is hizsh ash, mediom wolatle and non-cokins in
nature belonsing to grade ‘D7 to °F" in this sezment

B Souwtherm Segment

With a parting range of 42.87 m {AB — T) w 8330 m. (AE — 10) sbove the seam zone — 1T
oCour seam zone — T in thiz zesment Thickmes: of thiz zone vanes from 2780 m (AB - i a
mamum of 5845 m. (AB - 121) showing increaze of zone thickmes: siike-wize from 2ast o west
in thiz zezrment The seam zome iz composite in nahore with monmber of gplit coal ssctons varving
from 1 to 17. Individual split of coal ranges in thickmess from 0.15 m. to a3 much as 24.15 m. Ths
number of split increazes toaards west (AB — 13) with reduction of thickness of splits. In borebala



AR - 7, development of single seam zome of 2780 m thickmes: indicates slow subsidence of peat
warnp kespme pace with growth of vegetal matter.

The comulative thicknesz of cosl zplitz in thiz zome vares from 570 m. (AB — 120 to 2035
m. (AE — 1) Smks-wiza from ME to W, the cumulafive coal content iz more of lesz umiform
except borsholes AR — @ and 12 where coal i3 degenerated. In borshola AR — 7, cloan coal comtent
i 27.60 m.

The smike comtinuity of thiz zome iz about 30 lom while dip-wize extenzion for sbout 1.1
km ha:z been established in this seament.

Coal of split sections analyzes to 18 % - 41.8 % ash 4.8 % - 11.7 % moismre and 235 5% -
323% wolatile mater respectively. Coal is kigh ash and medium to hizh svolstle and i= nos-colons
in namre belongs to zrads 'C' — *F' catezory.
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3) SEAM ZONE - JF(Table— 5;Plate - T to X :

Coal zeam zone — IV has encountersd in boreholes AR — 4 8 17, 18, 1002 1 15 and 5 im
northern sepment and in borsholss AR — 10, 7, 12 and 13 o sputhern segment. The seam zones TV
and WV ocoor a3 combined ssam zoms W+ IV in boreholaz AR — 17, 10 and 5 and has not been shoam
in Tahle — 3.

Al Norchern Segwisnt ©

In thiz part, the seam mome — IV owerlies zeam zone — I with an inferveining parting
thicknesz range of 3285 m. (AR — 4} 1o 21.75 m. (AB — 18), bur the mercirmm parting thickmezs of
11595 m. occur in borehole AB — 19 whers this seam zone iz combined with seam Done - V.

The thirkmess of thiz zome vares from 23520 m. (AB — 15) o 4091 m (AB — 2). The
maximm zone thickness ooour in borshole ABE — 5 to the tane of 51.00 m. in thiz sepment Arpund
borshole AE — 14, zeam zone IV iz degenerated with the development of shals carbonacsous zhals
and zandstome facies which may be aszsigmed to Increased palsso water depth and ingreszion of
channel in peat swamp.

The zeam zone comtsing 4 to 10 zplit sections of coal ranging in thickmes: from 010 m. to
5.20 m. The thick coal sections are gepsrally developed towands the northemn part of this sezment.

The cummlative thickmess of split coal sections vanes from 130 m. (AB — §) to 1320 m.
(AR - 18).

The seam zone — IV iz well developed im the porthern part of thiz section and ocoor as
combined seam zome with the overhving seam zome WV in this part This seam zone, where well
developed contimies ower 3 srike lenath of 0.75 km . and dip extension of about 1.5 k.

The ash, moisture and volstle matier comtent of the coal splits vares from 21.9% - 46.7%;
55% - 111 % and 21.7 % - 27 % respectively based on overall and ex-band anaby=iz of coal The
coals are hizh ash, mediom volstile and non-coking in nahore and fall m grads ‘D7 1o 550

B) Sonrherm segment

The parting thickmess betwvesn zeamn zome [V and mmediately underhving seam zome — IO
varies from 3023 m. (AE -10) to 92.90 m. (AE — 12). The zone thickness ranges between 36,81 m.
(AE — 13 and 4530 m. (AE - 7).

The zeam zone — IV in this sezment consizsz of 6 to @ splif sscdons of coal with individusl
zplits wariezs m thickness from 010 m. to 7.30 m The cormbstive thicdkmess of zplit coal sectons
varies from 12.08 m. (AB — 10} to 14.16 m. (AE -12)

In barchole AR — 13, a 42.00 m. thick grey zhale with thin carbonsceons chale zome iz

-
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correlatsd with zeam zome — IV, probably dus to meresszed palseo water cover depth. The grev shale
faciez waz developed at the extrame wosterm part of thizs zegment at the expenze of coal
devalopment.

The strike comtiruity of thiz zons iz about] 4 km and 1| km dip-wize extenzion have been
astablizhed in thiz sesrment.

Coal in thiz zone — IV iz non-coking in character with hizh moizture, ash and volatile matter
comtert Ash moistirs and volatile matter content of coal varkes between 270% - 432% 4.4 % -
B4 % and 225 % - 26.3 % respectively. The coal is of ‘E” to "G grade.



TABLE - §
ZONE - IV

5L NORTHERN — SEGMENT SOUTHERN  SEGMENT
No
5 Y & | 5 [ & | T a ] | T 11
. Borehole No. AB- 4 ' iE 2 i 13 11 T 1
r.  Depthranze of seam zons {m) E1.50 a0, 36 I55.85 359,30 07,33 IRLTE 64D 1E6.30 243.6%
o Lo En e En [ (5] [25] 1
118.55 128.00 IE4.20 400,21 241.20 40605 131,70 13480 23550
1. Thickness of seam zone {m) 1665 37.64 28.35 40,01 1387 1520 47.30 4E.50 36.E
4. Mo of split sections of coal & 4 in & & & & 2 2
5 mmggmgeufmntmﬁuﬂ{m} LN 0] .10 a.1n .30 o.13 L&D [ e} n.in [N E
o (5] En les En (] L [55] 1]
63 0,95 520 4.19 £.13 4.5 6213 576 7.50
6. Cummlzative thickmess of split coal sections {m) .38 1.30 13.20 9,52 503 T.T0 12.0E 13.71 1916
7. Clean coal (m) - - - - - -
k. Partine thicknsss betwesn zona IV and 10T {m} AT .45 01,75 a9 EE.24 5 .25 46.25 0250
9. Fangeof ash (Ta) 111 3.8 29.6 219 31.2 11.3 310 1.9 368
[ 1o [ 53] [E5] L= [ 2] 1
46.4 425 313 6.7 9.4 350 43.2
0. Ranze of moistare (%) 101 fi.d 1.6 1.0 55 .7 TE 7.3 4.4
- ™ 1 B o = ™ m
£ 9.7 4 2.3 .2 E.d 1.7
11.  Range ofvolatile matter (35) 27.0 1.7 211 4.7 114 142 5.2 225
= [ 1 I i B i
25.1 24.3 46 50 6.3 24.1




4) SEAMZONE -V (Table — &; Plats — I 10 X) -

Seam zoms WV was encountered in boreholes AR — 4 14 46, 17,18, 12,2 1. 15 and 5 in
northern segment and AB — 10, 7, 12 and 13 in southem sesment In the nosthern segrment ssam
zone — V iz combined with seam zone — IV in boreholes AR — 17, 19 and 5 in the extreme northemn
part revealing stable pest forming swamp condifion over 3 lomger period tham other pam= of the
bazin during deposition of these two seam zomes. Borsholes ABE - 17, 10 and 5 are mot shown in
Tahle — &, becausze combined seam zone WV + IV ocour in these boreholes.

A) Norcherm Segwient ©

The zeam zone — V iz developed over zeam zone — IV with a paring thickness ranging
beraeen 3230 m (AE — &) and 40.03 m. (AE — 1). In borchole AE —14, as the seam zone — IV has
not been developed, the seam zone — W iz developed with a pardne of 5135 m. above seam zapne —
III.

Variation of zope thidmesz from 2345 m. {AB — 14) t0 a maximum of 3260 m (AB - 135
haz been obseried fom sub-surface datsbase. The zome thickness inogreases srike-wise trovards
narih.

It i= a composite zeam zome comprising 1 to 13 split sections of coal with indhidual sphit
ranges in thickmness from 0.10 m. to 1223 m.

Curmlatie thickness of coal content vanes from 1.88 m. (AB — 14) to 16.25 m. (AB — 13}
In deepsr part, coal content iz relathyely hisher than shallowsr portion of the basin,

The siriks contmuity of thiz zone — W iz sbout 1.7 km. and dip-wise extension iz 1.4 ko,

The ash moisture and volatile matier content of coals of seam zome — W vares betoreen 21 .4
- 515 %, 30 % - 114 Y and 21.3 % - 27.5 % respectively.

Coal of thiz zone i@ non-coking with kish azsh and medim velatile matter comtent and belonzs

to “E’ to " grade.

B) Sourherm Segmient :

With an interveining parting thickmesz of 2045 m. (AR — 10) to 3042 m. (AR — 7), the seam
zone — W haz been developed above the zeam zome — IV in thi= sepment

Thickneszz of thiz zons varies from 2348 m (AR — 7) to 3 mawimuom of 41 80 m (AB — 12}
Thiz multzeam coal zons comtains & to @ mos. of coal split The thickessz: of indinadual cosl split
ranges betorean 010 m. and 7.75 m. The comulative thickness of coal splits vare: from 708 m. to
1433 m. The thickmesz: of coal split 8= well a: cumulstive coal content decreases sirike-wiss



toward: west. In borehole AB — 13, zome — W iz mainly represented by prev shale with thin
carbonzcequs zhals band:s and occazionally with imterlammation of coal suwsgestive of deeper water
depth in the swarp

The strike comtimity and dip extension of thiz zons — W has been astablished over a distance
of 1.5 kom. and 0.8 lom. respectively.

Aszh, moistore and volafile matter comtent of coal of thiz zome wares from 27.1% - 44.3%,
6.7% - 0.7% and 222 % - 274 %. Coal of thiz zone iz non-coking helonging to grads of °E' to “F.

o



TAELE - &
IONE - W

AL NORTHERN SEGMENT SOUTHE RN GEGMENT
Mo
T T k] d | | n b i ] o 1] It
. Borehole Mo, AR- 4 4 & ik ] i i3 ib T it
L. Depthrangs of seam zons (m) 1155 19,00 T645 194,60 29015 235.91 310.70 276 130.40 13210
T lar I [ i [24] liz (2] B L1}
4350 4145 S D 223,85 20032 2641} 35030 5.0 155,88 224,00
. Thicknsss of seam zans (m) 785 13 45 1155 2845 KN .44 196D KK 1548 4150
4. Mo ofsplit zections of coal 3 7 E T 4 | 13 £ £ 3
% Thirkme:s ranss of split sactions of coal (m) LR L] o0 s 0.l 0.30 ) 0.0 0.25 o.in 0.2
u lar i En Iy lix En [ 23] L3}
579 1.0 165 4,15 12.93 fi.ED 7.50 7.78 140
f. Cm,lﬂiveﬂ]_[m!.ufq]]jtmal gacﬁ_m{m} 231 EE 5.8 7.12 14.78 3 16.25 14.33 h.57 158
7. Clean coal (m) - 4,65 : 3
k. Parting thickmess betwesn zone V and IV {m) 34 40 R 32 b 3594 4093 1518 45 10,42 2464
9. PBangeofazh (%) 158 LN 110 214 359 373 27.1 2.0 29.1
i Ias 1] B ] 3125 lis [T [ [T}
463 419 15 42.8 47.5 516 355 9.2 44.3
1. Ranse of mojsime (3) 1.1 k] T ER 1.4 R 7.4 6.7 6.8
] Ia: 1] [ ] 2.9 I [ En [T}
&1 EA al 1.4 1.2 EE a3 E.0 a7
I1. Range of volztile matber (o) 14 5.1 22.7 23.0 .3 26,1 223
u . iy u [ u 7.5 I [ 7.0 u
1% 163 23.2 23.4 4R 6.5 7.4




5) SEAMZONE — FI(Table — 7, Plate — I to X :

Coal zeam zone — VI above zsam zone — W iz intersected in tem borsheles viz. AR — 18 19,
2, 1,15 and 5 in northem segment and bossholes AR — 7, 12 and 13 i southemn zspment of eastem
part of the Banhardi zector. The seam zmoms — VI iz al:o intersectad im barsholes AR - 11 and 3
drilled in the westem pant of the Banhardi sector, covered by e rocks of Fanizanj Fonmation In
borehols AR — 5, zeam zome — VI i@ combined with seam zone — WII zmd hasz thersfore mot beoen
zhoam in Table — 7.

A} Nertherm Segment -

The seam zone — VI iz smcoumtersd above the seam zome — VWV with a parting thickmess
ranzing betoeen 2721 m (AE — 1) and 3008 m. {AE — 15). The zone thickness vares from 3200
m (AB — 1) to 3540 m. (AR — 18). About 2 to 15 cosl sactions developed in the seam zone — VIin
thiz seoment Blaximuom nwmber of split sections i= recorded in borsholes AR — 18 The individus]
zaction varies in thickmeszz from 008 m. (AR - 15) o a3 maximom of 7.73 m. (AE - 1B). The
curnulative coal coment ranges from 0.87 m (AB — 2) and 1317 m {AE - 18) in thiz sagment In
borsholes AR — 1 and 2, carbonacecus shals comtent i3 relatively hizh than the oamulatve coal
COHCEL.

Bazed on thiz observation, it may be postulated that due fo increase of palaso water depih
mae carbomacecus shale sections are developed and thick coal sacions alonz with mors cummbative
coal content indicate sustained stable peat fomming swamps during the depositon of zons — VI

The smike contimiity of thiz zone for abowt 23 kom. and dip extension for showt 1 lom. hawve
beoen establizhed. Cosl in thiz zone is non-coldne and anabyses 313 % - 44.3 %% azh 7.1 % - 10.8 %
maiztare and 22.5 % - 45.1% wvolatile matter respectively. Cosls in thiz zone belonz to °F o G
rads.

B Souwtherm Segment

With a parting rangs of 1880 m. {AE — 13) to 23.60 m. {AE — 1) above seam zone — W, the
zeam zone — VI i developed o this segment. The thickmess of this zome — VI vares from 3445 m.
to 42.00 m. reflacting that the zone thicknesz increaszes towards west.

Thiz iz a pultzeam zons except i borshole AE — 12 where thiz zome is represented by a
zingle wery thick seam. MNumber of coal sections increaszes towards =ast. Individual coal zection
vanes in thickmez: from 010 m. t0 137 m In AR — 13, imstead of coal seam zmoms, & cam be
dezimated az grey chale zome because i i@ compleiely composed of grey shale wih thin
carbonaceous shale zechons.



The azesrepate coal comtent of 7.03 m in AB - 7 increszes to0 3655 m m AR — 12 The
detail study of thiz zeam rone indicates that m AR — 7, coal seams were developed in repesatsd
ephemersl soramp condition, wheress ewrellent peat forming comdifion was mmamtained n the
slowly sobsiding besin during the deposition of seam zome — VI, Batt the development of zrey shals
zone m AR — 13 comesponding to this coal zome probably indicate greafer palasc-water depth
leading to petrification of wvezstal debms=. Ash moistore amd wolatile matier content of coal of this
zone vares from 190 % - 483 %, 7.5 % - 0.3 % and 22.3 % - 27.2 % respactively.

Coal i= non-coldng and belones o grade of 'E” 1o °F.

The simke comtimunty of this seam zome for abowt 14 kon. and B= dip-wise extension for
about &0 m. kave been established by depth probing.

In bosshole AR — 11, zliboush the seam zome thickmess iz 3565 m., the cmmulatiee coal
content iz omly 4.15 m. disposed in five split section: ranging in thickmess fom 045 m. to 110 m
In borshole AB — 3, seam zone — V1 has besn partly intersected whers the aggresate coal content is
1329 m_ having 4 split sactions ransing in thickmez: from 045 m — 11.80m



ZIDNE - VI
al FOETHERN  SELWENT SOUTHERN SECMERT | WESIERNW PART |
Na.
1 ] | 4 3 [] ! 5 £ 10 11
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15070 75 B0 A0 1n.& 11010 158 40 36130 42050
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1] 413 i 11 i to
421 - - ) 423 404 311
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to 1g -1 ) _ 1 1 o
18 ’ o3 a0 a7
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§) SEAMZONE — FIT (Table — § and Plate — I to X) -

The coal zeam zona — VII muccesds ssam zome — W1 with 3 paming thirkness ranse of 2005
m to 43 80 m and weas recorded in borsholes AR — 18 2. 1) 15 and 5 in nosthern zapment and in
AB - 7, 12 and 13 in zouthern zepment of eastern part wheress, in the western parnt of thiz sector,
this seam zone was interzecied in boreholez AR — 3, 8, 11 and 16

A} Nertherm Segmenis -

Saam zons — VII overlies seam zome — VI with parting thickness rangins from 20.70 m. (AB
— 15} and 45.85 m_ (AB — 1). In borehole AB — 3, seam zone — VII and VI are amalzamated to foom
a combined seam zone — VII + VI and has not shown in Tabls - 8.

The thickness of the seam zone vares from 35890 m. (AB — 18) to 3 madimum of 50065 m.
{AE — I) based on avalable sub-zurface databamse. The maximum zone thickmess is recorded i the
west central part of the northern =gment and the zone thickmess gemerally iz more of less uniform.
Thiz is a comnpesite seam zone with 7 to 13 coal split ranging in thickness from 0010 m 1o 10070 m.
In the northem portion of this sesment the thickmes: of coal split i= more compare to the southem
part of the segmeant.

The cummulative thickmes: of coal splits vanes from 1108 m. (AEB — 1} to as moch a= 16.52
m (AEB — I} The carbonacecns shale content iz maxipmm in AE — 1 probably reflecting the
fluctostion of palaeo-water depth in the peat fonming swamp.

The sirike contimmty of this zone for about 2.4 kon. and the dip edension of 1.0 kn. ke
been established Cualitatively, the ash meoishoe and wolatile matier comtent of the coal belons to
thiz zone waries from 235 % - 433 %o, 6.1 % - 11.7 % and 21 4 % - 30.3% respectively. The coal i=
nan-coking high zsh and mediom volatile in character and falls in "0 to “G° srade.

B} Souwrherm Segment -

With a parting ranee of 2160 m. (AB — 13) to 41 .80 m. (AR —7) shove the seam zone — VI
zeam zone — VI iz developed m thiz semment. The thickness of thiz zope varnes from 33,85 m. (AB
— T}t 5430 m. (AB — 12). It iz & muld seam zone with 3 mumbst of coal sechons vanving from 3 to
2. Individual cosl split ranges i thickmess from 0.20 m. to 3.0 m The thickmess of individual coal
zplit Increazes smikes-wize fom east o west

The cumuolative coal comtent vames from 1516 m. (AB - 17} w I13.08 m (AB - 13)
westwvard. The strike contimiity of this zone is about 2.0 kon. and the dip extension for abowt 0.5 kan
have been established from sub-surface databasze.

Coal i= non-cokins having mediim to high ash (182 % - 423 %), hieh moistre (5 % - 112

M



%4) and hizh volatile matter {23 4 % - 28.7 %) and falls in the grade of ‘E’ o .

In the western part of the Banhardi sector, this zsam zone — VII has been intersected in AB —
3, 8 11 and 16 and socceeds zome — VI with a parting thickmess ranges from 20005 m o 43,80 m.
The zone thickmess varies from 34.65 m. (AB — 3) to a2 macdmum of 5585 m (AR — 16). The
numher of coal zplite varies from 3 to 10 with mdividual coal split ranges m thicknes: from 010 m
to 7.65 m. The comulstive thickness of coal splits vanes from 1,530 m o 1448 m.
Cualitstizaly, the coal i= non-coking with 210 % - 48.7 % ash 5.0 % - 10.8 % moisture and 22.2 %
- 2.0 % volatile matter content and belongs to grade “DF to “GF.



ZONE - VII
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T} SEAMZONE — FIT (Table — 0, Plate — I to X -

Saam zone — VIO iz the topmost Barslar seam zone encountersd in boreholes AR — 15 and
5 in northern zesment and in AR — 5, 8, 11 and 14 in the western part of the Bankardi sector, where
murface iz ocoupied by Fanizanj Fonmation

A) Northerm Segment ©

The zoae overlies the seam zone — VII with a pammg thickme:s ranzsing fom 14603 m (AB
— 15) to 15720 m. (AR — 5). The zone thickness varies from over 2203 m. (mincated) in AR — 15
to 00 m m AB — 5. Thiz seam zone — VIII comprizes 7 split sectons of coal and individual coal
zection vares in thickmess from 0,13 m. o 4.75 m.

The copmlative thicknes: of coal splitz vames 690 m m AB — 150 205 m im AB - 5
indicating mcrease of coal thickmesz towards morth. The smike cootimoity of this zope is
approciimately 2.8 om. and its dip extenzion has bean establizhed over 3 diztance of sbout 1.3 km

Coal, in thiz Dome, analvzes 20.2 % - 47.1 %% ash, 7.8 % - 106 % moisnme and 21.3 % - 262
% wolatile matter. The coal i= non-coking power srade and falls under ‘D to G grade.

B} Westerr part of Banhardi sector -

In thiz part, the seam zone — VI i= encountersd above the seam zone — VII with 3 parting
ranze of 15165 m to 18046 m. The thickness of ssam zone vares from 3710 m. (AB — 18t a
maomum of SE20 m. (AB — 11). This mone contzins 5 to 16 coal splic with thickmess variation of
individual cosl split ranges from 0.15 m. to a3 much as 11.75 m. The ocomulstive coal thickness
varies from 327 m o 1559 m. The maxinmim coal combent ocomrs in borehole AB — 11. IR is
obzerved that, towards nosth, thick coal seams are developed relative to the south and west.

The smike comtmuity of thiz zone in thiz part haz besn established over a distance of about
4.5 kom. and dip extension has been proved for a distance of over 1.4 km.

The ash moisture and wolatile matter comtent of coal in this seam zope varny from 194 % -
462 %, 7T % - 111 % and 22.1 % - 30.9 %% respectively. Coal in gensral i= of inferior power zrade
and fallz under ‘D to “G" grade.



TABLE - #
FZONE - VIII

E HOETHERN SEGMENT WESTEREN PART OF EECTOR
M.
1 ’] 3 4 ] | 1] | 7 | g
l.  Borehole No. AB- 15 5 3 & 11 16
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(Trumcated)
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1o 10 ta s} i ta
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ta ta ta to to -
1Al a3 a4 111 7 =
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Iv. QUALITY OF COAL SEAMS

The borehole coal cores wers amalvzed band -ty -band 3z well a2z overall in some selectad
zactions in the Cozl Survey Laboratory of Central Fuel Fessarch Instiiote at Fanchi. By and large
the cozl in Banhardi sector contains high ash hizh moistore snd mediom to high volatils.

The a=h moismre, volatile mater and fived carbon of different coal bands lie in the ranpe of
1B 0% -516%,39% - 11.7 %, 201 % - 323 % and 222 % - 420 % rezpactively.

V. RESERVES

Feozerve of coal from Banhardi block, Anranes Coalfield has been estimated as per Standard
Procedore modified im 1987, Feserve womked out from regional explorstion iz claszified imfo
‘Indicated’ and ‘Infesved’ catesories ower the influence areas of 1,000m and 100dm - 2000m
around observaton pomis (borsholes | ouirop) respecively umless limited by the block boumdary.
The reserves ars ostimated depth-oize ((-300m 300m-G00m and G00m-1200mm), borchole-wize and
TR

In evalnation of resemyez from resiomsl explorstion ‘Ie-band’ thickmesz of coal seams iz
considered. The ‘In-band’ thickmeszs iz computed by emcluding () all non-combustible bands (with
ash+rooistare comtent more than 73%), and () all combustible bands, 05m and sbove with
ashHmoistore  content exceeding 35%, from the thicknes: of the cozl eam: Bezerves are astimated
for coal seams= having ‘Inband’ thickmess of 0.9m and above for superor quality (Gr.A, B and C)
while fior imferior coal (Gr. D - &) 1 1m and above thickness is taken info conziderstion.

Chaalitatvely non-coldng coals are clazsifisd info grades separatsly. The zrading iz dons on
the baziz of Proxmimate Anslvsiz of cosl z=ams (determined ¢ calcolated average). The specifications
of different grade: in non~coking coals are tabulated with the effective spar. for being taken as
tomnage muktiplier in the metmic system.

| Grade | Ash+Moisture® | UHV(kcalke) | Sper
] A up to 20% up to 6200 142
|BE =20% - 24% 5600 - <6200 145
IC =24% - 20% 4040 - <5600 1.50
D =20% - 34% 4200 - <4030 1.55
E =34% - 40% 3360 - <4200 160
|F =40% - 47% 2400 - <3360 1.62
G =47% - 53% 1300 - <2400 1.76

1% of reserve are deducied to ammve &t “MNet” resemve fzure to account for unkmown
factors such &z heave zonses of fanlis, washout | dvkes etc.



The ares: falling under differemt depthe thiclmesz: and influence zones are mezzarsd and
ths tonnams are calculated as per the fommia-

Tonnaps (m tonnes) = Arsa (zq k) @ Thickne:: (m) @ Sp.ar
Azzumptions:

[} Conmtimuty of the coal seam:z in the perpheral part op to the geolomical or block
boumdaries, as the cases may be, from the control points.

O} Uniforwmity of wvariation in thickneszsz and quality of the coal ssams throughout the area
of influsnce, from the control points of physical s:amphing ard spot vakues,

Limitafions:

i} The estmation of reserve is dependent on the acouracy of the borehole locations amd
topographical surveys.

i) Poszdbility of creeping of emors in the final adjustments of core thickness in case of
POOT COre TRCOVETY.

i} Im case of smaller diameter core bamel there may be poor recovery due to kerfing,
dependinz on rock competency for which the amalyssd coal guoali may develop
glement of nadvertent emors.

) Pealistic resermve estimate is besst with persomal factor in anshvsing the chemical
paramestars.

%) Planar and zectional measurements oould heave minor omissions and copmmizsions due to
weathering and shrinkaze of paper, howsoever good o quality,

The coafidence level of resenve estifnates is dependent on the density of the data poimis.
However, it has been found that the joimt overall probability of assurance of quality, tonnasze and
structure iz P > 05 for “Indicated” and P < 05 for “Infemed™ categomies of resenmves, wviz
comesponding to asnurance of +03% and -95%.

In the abowe area, depth-wize, borehole-wize, seam-wize, grade-wize and catezorized
Teserves were estimated.

The band-bv-band proximate amalysis of coal seams were obfained from Coal Survey
Laboratory of CFEI, Fanchi. These data were collated and computed for Ash%, MIoistore®s, TUsefol
heat value in Koalkg and sveraze grade oo weizhied average basiz and are given i Appendin-TV.

Statiztical Analvzis

Statiztical amalysiz of tonnage estimates alonmezide thickmes: and raw chemical data of the
regional coal seams have been camied out for evaliatine the confidence inferval om the owerall
estmations of zrades and reserves of coal m thiz regionally explared block with a fairly zatizfactony
zzmple zize. In camyine out statishcs]l test the oopmalify of distoibofion has been zz=sumed with



unknown population mean (=) and standard deviation (o) and henmce this ¢ iz taken az mearhr
coincidant with zample statistic standard devistion {=).

The SE (Standard Emor) of estimation i= given as = {t - =) nwhich iz an extension of
= I = (t © =)0, where 5 = standard deviation and n = sample size and t i= the Studemts’s
taken 3z 1| with fiducan level of about 63% conzidered fair enouzh for the work.

The different statistical parameters in respect of different seams are tabulated b=low:

Seam Wame | Av.thickoess [sample size| 3. () Error of Error%s of
imm. {0x) {m) estimate thickmess

VIII L3 4 05037 I3 0468 T3l

VI 105 2 Hi3.081 el B 10

VI 108 3 T12.734 3803 T 53

v T3 g HI3. 732 I1.244 17

V+V 13.3 3 3. 774 =178 08

IV 1.7 T T02.624 s L 13

I 13.1 11 +12 633 =3 300 14

II 25.7 7 +12.074 4564 1%

Emploving the zame statistics, the guoality m tepms of (Ash + MAloistare)s of coal for
different resional cozl seams have besn detenmined and the resulis are az follows:

Seam Name | Av. (A +AI%% Sample s {z}) | Ermorof Error
O size (m) extimate i
VI 3.4 a9 3 784 T 380 *
VII el 193 4001 e | s
VI 41.5 134 6004 483 *
v 413 200 4173 S 205 |
N+ 4749 102 3357 352 0.7
A8 4240 214 +2.882 s ML 0.5
o1 izg 441 +1 708 130 Hb.5
II 334 451 32323 i 104 0.5

Discussions:

It iz dizcernible that the emror %% of thickmesz sstimates for the seam: iz moderatehr
significant generally bving in the ramss of % 8% to £ 18% which implies sienificant varistion in
thickmesz while for Seam Fone- VIO and VI, emror?e of thidkmess varisfion iz sppreciably hish (31%
- 53%)which i= sscribed to tuncation { B.H. Mo AB-15, AB-7 & AB-10) and emratic development of

the zeam zones.
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Az regards wariation in prads it has been found that percemtase of error iz meignificant
iel to 0.5 % . The depth-wize sommarized reserve (in million tonnes) iz as follows:

Depth Range (m) | Indicated | Inferred | Tofal | Grand Total
0- 300 46744 100 47043
300 - 600 4035 007 317 020.39
600 - 1200 B4 3727 .60

Additional check :
Az an effort o compars the tonmages by more than ons methods, the exercize was camied

out and the result are 3z under
Alethod Eezerve Mean | sd (g ) | Errorof %4 of Error of
_(m tonne) | estimate | estimate
Capventional methad 01054
Av. thicknssz-Acnzl grade-Acmal 01041
inflrence 2raa
Av. thickms:=-Av. grade- Acmal 01081 1387  £4617 2308 * .25
influence area
Armal thickne:s- Av zrade- Achoal 01425
inflrencs araa

Thiz comroborates satisfactorily to the compuatations and emor estimates for justifying the
ulimate categorization by the cooventonal method The detzils of depth-wise borshole-wize

zrade-wize and catsgorv-wise reserves I given in AFPENDIN--VII
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VI GEOPHYSICAL LOGGING

The geophyvziczl lopsing comprizing ‘Fesistames’. “S5P Log’ and ‘MNamral lop' wers carmed
ouat in borshole AE — I in the Banhardi sector up to a depds of 380 m. In thiz borshole several coal,
carbonacepus thale and grev shale horizons are decipherad sz per geological logming and are
recardsd in geophyzical log dats (Appendiz — VIIT).

The geopkvzical lozs emploving poimt resistance,  zelf-pofential  mafural Gamma and
Weutom were recarded in borshole AE — 5 up to a depth of 30030 m in thiz sector. Form the
cormelation of self-potential pomt resistance, Meuwron and MNanoral Gammma logs, several zomes of
coal, shaly coal, carbomaceous shale and grew chale have been deciphered which more or less
comroborate with the lithological keeging {Appendie — VIII).

In borehole AB — B, geopinvzical logeing comprising Poimt resistance, Self Podential and
Wanmal Garmrna weare carmised out up to a depth of 370 m. against the drlled depth of 400 m. Several
high resistive zomes, togsther with supporthe self potemtial and MNatural Gamma anomalies ams
recarded in the geophwsical log dats (Appendixz — VI which have indicated the zomes of mainky
zrev shale and few cosl with carbonacecus shale infercalation.

Creopinvzical logs comprizsing Poimt resistance, Matural Gamma and Neutrom corees wers
meszured to the depth of 300 m_ 325 m. and 477 m. respectively in the borehole AR — 11 Five hizh
resistive zones have been deciphersd and recorded in the geopivsical log data (Appendiz — VI,
which cormrespond to coal, carbonaceous shale and srey shak horizons from hthological logzing.

In borehole AR — 1B, seophvsical lops messuring self-potential Point resistance, MNamiral
Garnma and MNeutron were camied owt up to a depth of 388 m. Abowt 16 hish resistive zones
together with supportive szelf —potential Mamural Gamima and MNewmon loz could be deciphered
which comespond to coal and shaly coal borizons (Appendix — VIIT).
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VIL ENVIEONAENTAL ASPECTS AND MINING

The goal of the ecologically sustainable development i= to achisve the development of total
quakty of life both at present and in the fiture. The society now expects that im each resource sector,
high standard emvircormental mansssment is to be applied. Successful eovirommentsl manazement
in the namral respurce sector iz dependent on recosmizing and avoidneg or  minimisine
environmental hazards.

The availability of substantizl coal resources in the Banhardi sector of Awranza coalfield, Bihar
would accelsrate the development of openm cast coal mining projects amd wvanous coal hbased
indusirisz in near fisure which are likely to asgravats sec-enviromment of the area covered with fres
plantation asriculural land, open srazms srounds. This adwersely affect the ecosvstem and also the
habitation meosthy mibal commuonites whose livelibood iz dependent on asviculiure and forest based
occupation in the area meed to be addreszed for best emvironmental manassment while planning and

dezizning 3 mine lav out are as follows.

A} RURAL SETTLEMENT :

The first mamasement principle iz to rehabilitate people to dizplasced from the proposed

mMining ares.

B} REHAEILITATION :

It iz the process b which the land to be defaced bw open cast mmine | iz to be reclaimed
and afforested so that the lamd is restored for supporting sobsistence. Open cast mininz projects
entail pround morphometric chanse dotted with manmade excavation: and mouonds of overburden
rocks. Beszides, the voids, ceated by underground coal mining also cause envirommental hasards
due to mbsidence. 5o the mined ares: are to be back filled Fehshilitsted landforms developed,
should be wisually and environmentally compatible it sumoundins low land: and foot s,
F.ehabilitation sirategy should inchode establishroent of grazing arounds.



C) WATER MANAGEMENT :

In oozl miming aress hups gallomz of cpel mime water comtmimime dizmoheed  zokids,
m=zpended solids, zome oil: and offten ammonis i= also pomped o mver every dav. In most of the
arsas there iz & great shortzze of water and there iz no other alternative but to uzs thiz waste water of
mines. Henca, it iz deszirsble that the exploiting agencie: before initistion of mining are to camy oot
a4 detsiled study of mine water qualisy o hishlisht mimics] chemical pollutants for undertaking
suitable trestment measure for improving the gquality of water, Mline dewstering and drainags
sysiem ars o be designed properly to ensore that the myine water does not pollute the water system
of the area. Howsver the effluent water from coal mines: apd other coal processing industries can ba
conmolled withont mmch difficulty. Similarly by svstemasfising the coal exraction the impact on
aronmd weater may b= reduced.

Special attention may be paid to supply safe and podabls water for mine workers and zeneral
population in and around the area.

DY) NOME AND DDST IMPACTS :

The viein area like thizs ssctor iz practically free of noize which i= bound o be dishorbed
with the advent of minming activitie: involving heavy machineriss in mines and washerisz estc.
Almost 2]l the machines used in mines prodoce moise bevond tolerance limmit when thev are in
actian.

The dust fall in coal minns aress varies from place to place and al=o season to season and it
is high in summmer months due to high wind velocity.

The neishbourms willages and nural properties are o be affected by the impact of nofze and
dust polhntion. The coal mining manasement iz t0 assess noize and dust mpacts and pur practical
controls on the project desizn. At the same times efforts should be made o make the machinaries as
nodseless as poszible.

E) FLORA AND FAUNA :

Premining imvestization related w the survey of existne flora and fauna, would provide a
databasze for manazsment of flora and fauna.
After exploration of coal rezpurces. mine arsas which were once replite with vegetations and

fauna are left beroft cansing scanty precipitation and excessive soil sroszion.



Sg the individual species of flors and fauns can be identified zeparately zo that the losz of
flora and faums cam be monitored properly and the practical svstem of menmasement has to he
evobved.

F} SOCIAL IMPACT

In mining aress, excavation overburden heaves lamd ubsidence and the fire due to
spontansgus combustion of coal cauze considerable loss to property. Communicstion gets smapped
in sevaral places due to subsidence of raibway lines and roads. The fire, besides, causing damage to
coal alzo damage: vast stretches of lamd:, buildings and roads. Gas, dost and combustible matersl
not caly pollaie the atmosphere but al=o claim considerable lives.

MhMininz orgamizations are often mvobved in comflicts with local people meearding acquisition
of land and compensation. MhMam: of theze conflictz can be effectively managed by comnincing and
perzuading the villagerz by taking up welfare messure for comupmunities and providing suitable
COMpensatien.



VII. 5TUMBARY AND CONCLUSION

The repions]l exploration in Banhardi sector in the eastern part of the Auranga Coalfield Bihar haz
been completed after drilling of 190 boreholas. The remlts obtzined from ansbvziz and interpretation
of sab-murface data from these torsholes, have been summoanzed below: |

Al

E)

<

D)

The thickmesz of Barskar Formatiom accroed from the boreholes drilled in the northem amd
sputhern segments of the eastern part and western part of this sector iz 303.20 m., 320.00 m. and
404 00m. rezpectively. But the mazimuom thickmess is estimated to be of 780 m. The Banizanj
Formation of 28250 m. in thickness ha: been recorded in borsholes drilled in the westem pant
of the sector, whils the maximum tmie thidkmess iz about 300 m. The Takchirs apd Astamorphics
of mazinmum 1120 m. and 530 m respectively have been encourtered in the boreholes drilled

in thiz sacmr.

From the availsble sub-surface data it = found that coal — non-coal ratio for Barsksr Fonmation
in the northern ssgment of the eastem part of thiz sector decreases from about 1 : 5 o the east to
1 : 10 in the west Le. towards dip.

In the sputhern sezment of the sastemn part, that rato decreases from about 1 - 5 inthe eastto 1 -
10 in the west along stmike. In the westem part of Banhardi sector, the coal — non-coal ratio
ranges between 1 0 19 in the east and 1 : 25 in the west soiks-wize.

The existsnce and contirmity of the seven regicnally perzistent coal searm zones (1 to VIII) hawve
been established owver a sirike lemsth of about 2.8 km n dhe northem segment and sbout 2.3 kn
{emcept seam zones IV to VII) in the southem zegment of the sastem part of Banhardi sector,
while for seam zones IV o VI in the southem segment sirike lensth has been established over a
distance of 1.4 km.

The zeven coal seam zones (I to VII) in Barakar Formation have been developed in the sastem
part of the sector, while the topmost seam zome — VII has not been developed in the southemn
sagment of eastsm part of the secior.

These coal seam rones continue throwsh ot the eastem part of the secior with variation in zons
thickmes:, copmbative coal comfeni and mtsr zeam-zone pardnes, which i@ mainly doe to
splitting. merging znd unequal development of the coal seams in the differant panz of the bazin
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E)

G

Thess =zeam zomes are Composite in nanre havime several split section: of coal amd
carbomacecus shale In the northern segment seam zones IV and WV oand seam zomes WI and VII

oocar a3 combined zaam mons: with 3 thin interveining parting

The zplitting of the cpal zeams with zamd:tone imterband: = quite comvmon o thiz sector
signifying intermittent rapid subsidence and stable peat fonming swamp condition in the basin.

The coalescing of the eam =mones in certam part of thiz sector probably indicates sustzined peat
swamp condiion over 8 longer period tham in other parts of the bazin

In the westsm part of southem segment significant facies chamse degsmerafing coal facies o
carbomacepus shale cum grev chale facies has besn documentsd and thiz may be ascobed fo
greater Palzeo water depth Coal in different seam zomes in Barakar lithic-fill m dhis sector
shows variation of ash, meisture, volatile matter and fixed carbon content in the range of 18 9% -
516 %, 39 % - 11.7 %, 201 % - 32.3 % and 22.2 % - 42 % rezpactively and generslhy balongs
o the grade: *C" to “(F. Coal i= high ash medium to hish volatile and non-coking in charsctar.

A ‘nett” reserves of 92030 million tonmes of coal of *C" to "G category (I 5. P.) hasz been
estimated for seven resionally persistent coal seam zomes (I to VI over 15 =g kom. area in this
wirgin sector. Of the total reserve, 446744 m. tommes, 34035 m toame: and 3342 m. tonnes
belonz to the ‘Indicated’ category in the depth ranges of 0 — 300 m., 300 — §00 m and &0 -
1200 m. respectively, while the comesponding fisures for coal of “Inferred’ catesory are 200 m
tonnes, 2092 m. toanes and 37.27 m. tommes.

All the zeam zopnes have muliizeam quamiable prospect i the eastern part, :eam zones — [0 and
I in particular.

Geophvzical loe: emploving point resistance, self potentizl nabral Eamams neUmon  WeIE
camried out in the borehcles AR — 2, 5, 8 11 and 1B drilled in this sector and several hish
resistive zomes have been recorded which comespond: well with cosl srey shale and
carbonacepus shale borizons of Lithological los.

Takchir Fommation iz not egposed im this secior bt in zome boreholes, sedimemts of Talchir
Formation have been intersected and in onlv one borehole, Barskar sediments directhy overlie
the bazement metamorphic: with 2 faulted comtact This iz probebly due to the sporadic amd
lenticular development of Talchir sediment=.

In the post Talchir period, basin deformation took place with development of a few border faule
and inira-baszinal nomal fauls.



Sedirmentolopical stodiez of Barabmr lithic zaguence hawve besn brought oot the followine
oh=ervations

Barskar lithic-fill displayes zeveral complets and incomplets fining upward zsquemce Each
saguencs commonky starts with wvery cparse graimed to pebbly andstome with trouwsh cross-
hedding overlain by medium o fine pramed plamer cross-bedded zamdstome, zhaly zandstons
zandy chale shele sibistone, chale -zilsone tercalstion, siltstome, carbomaceous shale and ends
in coal However sach cycle may not be represented by all the lithic unit: due to variaton in the
depositional enviroarment there may be either top troncation or basal oncstion.

The fining apward otle was due to shifing of mver chamne]l With the shiftms of the mears,
major parts of dpositional provinces were transformed imto back sovamp areas which wers the
sites for ooal seam development Howsver, it may be postulated that during the deposition of
the Barakar Formation there wwers probably dhythnic variation in the rate of subsidence.

However, it may be postolated that, in the distal braided esvirommental st op, due fo
conooenitant subsidence vertical accretion of sediment cycles took place. Slowr and comfrelled
sm-depositional subsidence, keeping pace with the acoumulation of vezetal debois zave rise o
ideal condifion for peat accretion in this zector. Palaeo-depositionsl enviromment of the peat
swamp were mostly controlled by the varation m water level and type of vegetation.

The newly found potential coal resoarce in this virgin pant of Auranga Coalfield could opsn up
possibilities of mdusirialization and economic devaloprnent
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Ix. LOCALITY
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LOCATION LATITUDE LONGITUDE
Earhardi 23°45'00" 84377 45"
Earha 23°45'30" 84°35'41"
Chatessmar 23°43°'58" B4°38°46"
Doaria 23°44'52" 54°39'15"
Huchlu 23°44'00" 84°38"25"
Ternmtoli 23°44'00" 84°40°03"
Kojram 23°45'28" 84°36°11"
Pathaktoli 23°45'01" 84°37'10"
Faampur 23°43'44" 54°39'38"
Shantipur 23°44'32" 845377 20"
Sk 23°4510" B4°36'08"
Surk 2374434 84°30'08"
Syani 23°44'18" 84°38"22"
Tewrahi 23°43'33" B473T'43"
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GEOLOGICAL SURVEY OF INDIA

COF{R-EL.&'I’IION OF REGIONAL COALSEAM ZONES IN BARAKAR FORMATION AND
OTHER BOREHOLE DETALS IN BANHARDI SECTOR, AURANGA COALFIELD, BIHAR

APPENDIX - IA
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GEOLOGICAL SURVEY OF INDIA

CORRELATION OF REGIONAL COALSEAM ZONES IN BARAKAR FORMATION AND

OTHER BOREHOLE DETAILS IN BANHARD! SECTOR,AURANGA COALFIELD, BIHAR.
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APPENDIX -I1

summarised Lithologs of Boreholes AB-1 to AB-19 Drilled in
Banhardi Sector, Auranga Coalfield, Palamau District, Bihar

Borehole No.: AB -1

Long, 84°37'55' Date of commencanent © 14.06.1989
EL 439.50 m. Data of completion o 13.06.1990
Fmal Deapth 00,00 m. Logzed by : K Mondal
From To Thick- | Feco- Lithology
mess | very
() ] () )
1 2 3 4 5

000 1210 1210 100  Shdee of fine to mednm smmed sand.

1210 2457 1287 1287 Coarze to very coarse gramed browmish to pmlash offen
micacens sandstone mterbanded with grey shale and thin fire
chav, bottom more shaly.

2497 3983 3488 331 Alerncte hendad amd lamimated black sitstome and dark brown

3985 Tl42 1157 11.57 Hetrolihee sequence of grev chale sily shale and mednm to
coarse buff fekpathic sandsfone. DBottom fine sramed
sandstone.

7142 7186 044 044 Carbonaceons shala

T1.86 73153 329 32% Verv coarse to coarse gramed grey felspathic sandstome with
dip 35° — 607 at 7200 m. to T4.00 m.

7315 7629 114 114 COAL.

7629 TETe 247 247  Grey shale with thin laminse and streaks of dull coal. Towards
top whitish mednmn to coarse gramed sandstone.

878 T967 091 091 COAL.

79467 7979 012 012 Carbonaceous shals

908 347 368 3683 Grev chale miercalated wath carbonaceous shale with coal
streaks,

8347 B3 503 503 Grey chale with cozl lammas and strazks, white mednmm sramed
sandstome towards top.

3830 BRTE 028 0283 Carbonacepus shals. {Baam Zone — VI




88.78
91 .46

105.02
111.96

183.30
187.35
187.60

9148
105.02

111.96
120.78

121.65
126.78

129.78
131.45
137.18

15788
142 82

14350

152.57

16513

166.00
170.00

171.00
175.63

17828
18530

18735
187.60
192.60

2168
13.36

6.94
8.52

0.87
313

3.00
267
473

0.70
454

1.08
8.67

11.66

0.77
4.00

1.00
4.63

2163

[ R O}
[ =]
Lh L

2

268
13.56

6.94
§.82

0.87
5.13

3.00
2.67
473

0.70
494

1.08
8.67

12.66

0.77
4.00

1.00
463

2.63
7.02

205
023
5.00

COAL. (Seam Zone — VII)

Buff coloured coarse to mednmn gramed zandstome | banded

COAL. (Seam Zone — VIT)

Interbandad syev shals, zsilty shale and sandstone with fewr thn
dull eoal laminze and streakes and bands,

COAL. (Seam Fome — VII)

Grev to dak grey shale miercalated af places wath
carbonacecus shale with silistone and fine sandstone lammas.

Carbonzcecus shals. (Beam Lome — VII)
Gray shals vath fine sramed zandstome bands.

Iterbanded grev shale and mednmm to fine srained zandstoma
with carbomacecus mtercalahons at places.

COAL.

Grey shale interbanded with mediom to fine grained sandstone
with carbonacesus shala

COAL.

eramead sandstons.

Heterolithic sequence of sifstone very fine buff coloured
zandstone and grev to dark zrev shals.

Carbonacaous shala.
sandstome, silistone with cocasional thin bands of grev shals
Carbonaceous shala.

Dark srey shale with bands and bmmae of very fine sramed
sandztome.

Carbonzcepus shals. (Searn Zona — V)

Alernation of buff coloured fine sramed zandstome and grey to
dark grey shala.

Carbonaceous shale.
COAT. (Seam Fone — V)

Carbomaceons shale with a 0.75m fine gramed sandstone to
siltstome band at maddla.



195.84
196.01

195.89
200.05
207 46
207.73
208.37
208.70
212.01
215.10
220.50

231.85
23341

23391
236.90
241.55

25929
26293
263.90
266.40
27118

27933

2188.46
18554

195.84

196.01
198.89

200.05
20746
20773
20837
208.70
21201
215.10
22050
231.85

23341
23591

23690
24155
25929

26293
26390
26640
27118
27933

18846

28994
29520

3.4

0.17
288

1.16
T4l
0.27
064
0.33
331

0.99
4.63
17.74

3.64
0.97
2.50
4.78
8.15

213

.

0.17
288

1.16
741
027
0.64
033
i3l
3oz
340
11.35

1.56
250

0599
4.63
17.74

X2
097
250
4738
B.15

9.13

1.48
526

shale

COAL. (Seam Zone — V)

Alemate sequance of siftstone and srev shale with thin coal
lammae and streaks.

Carbonacecus shals,  (Seam Zone — V)

Debriz flow deposit.
COAL. (Seam Zone — VI
Carbonacaous shale

COAL. (Seam Zone — VI

White micaceous fine sramed sandstone, srades to grey shale.
Carbonacaous shala

hiedim to fine sramed arkosic sandstone banded wath grey to
dark grey shala.

Carbonacaous shale.

Very fine to mednm sramed falspathic sandstone with frequant
shale bands at places.

Carbonzcecus shale. (Seam Zons—V)

COAL (Seam Fone — V)

Heterohthic sequence of wvervy coamse gramed felspathic
sandstome, mediom to fme sramed micacecus, felspathsc
sandstone, grev to dark grev shale and sitstone. At depth of
243 3Tm. one 2.1%m. carbonaceons shala band

Carboraceous shale with prev shale at places.

Very fine sramed micaceous sandstons.

Carbomzceous shale with coal streaks. [Seam Zona — W)
Inferbandad grev shale carhonaceous shale and alstone.

Very coarse to coarse grained micaceous, falspathic sandstone
with srev shale and carbonaceous shale at places.

Iterbandad vary coarse gramed felspathic sandstons and very
fine sramed siltztone with frequent grey shale at places.

Carbonaceous shala.
Interbanded mednmm to fine gramed felspathic sandstons and



29520

30733
307.80
308.87
309.72

315.70

319.83

31215
31247

3337
334.00
336.00
336.13
338.13
333.83
M1.20

350.85

363.24
378.00
386.00

392.80
397.00

30733

307.60
30887
30872
31570

319.83

32215

32247
33397

334.00
336.00
336.13
338.13
338.83
34120
35085

35423

36324

378.00
386.00
392,80

397.00

12.13

0.27
127
0.83
398

413

0.32
11.30

0.23

899

476
8.00
6.30

420

42944 3144

12.13

027
127
0.83
598

413

232

032
11.30

023
200
0.13
2.00
070
237
9.63

340

899

476
8.00
6.80

420
2.4

I /4

Inferbanded meadnmm to coarse gramed falspathic sandsfone and
erey shale.

COAL. (Seam Zome —IV)

Very fine sramed nucaceous sandstome with grey shala.
COAL. (Seam Zome—IV)

Imterbanded srev shale wath carbomaceous mtercalabion and
coarse to mednm sramed felspathic sandstone.

COAL. (Seam Zone —IV)

Iterbanded grey shals and medium to coarse gramed arkosic
sandstone.

COAL.  (Seam fone —IV)

Fine fo very fine sramed micaceous sandstone interbanded wath
grey shale Carbonaceous mtercalabion at places.

COATL.

Grey shale with thin vitram lammzs and bands.

COAL.

Carbomaceous shales.  (Seam Zone —IV)

Crav shals.

Carbonzcecus shale. (Seam Zone —IV)

Grey to dark grey zhale mierbanded with fine to medawn
Coarze gramed felspathic sandstone grades upward o
carbonzceous shale throush fine sramed sandstone to silistone.
Interbanded very coarse srained spomey felspathic sandstome
Whitish coarze to very coarse sramed falspathic sandstona.
Carbonaceous shala.

Interbanded grey shale and mednm fo coarse sramed massive
felspathic sandstons.
Carbonaceous shale with thin to thick coal bnmmae.

mednmm to coarse gramed whitish felepathic sandstone coarse
eraimed quartzo-falspathic sandstone of 2.40m. at 413.50m
depth. Shckenzided at 414 00m_ dapth.



41544
431.20

434680
436.18

437.30

43980

44151
441.31

44508

487.20

493.30

43120
43460

436.18
45780

43990

44181
44308

451.60

46200

48720

49330

500.00

1.76
340

1.58
1.62

1.61

0.30

127

9.52

240

2520

6.10

6.70

1.76
140

1.58
1.62

2.10

1.61

030
127

932

240

24.00

6.10

6.70

Carbomaceus shales, (Sezm Zone — IIT)
Whate silistone mbercalafed with carbonaceous matter.

Carbonzceous shals.  (Sazm Zone — IIT)

White coarse to very coarse gramed arkosic sandstone. Bottom
0.680m. carbonacecus shale.

Carbonaceous shale with biochumed famt =ity lammze
Glossopteries present.  (Beam Zone — III)

hledimm to coarze pramed felspathic sandstome bottorn 100w
carbonaceous shale with stern of vertebraria.

COAL.

Carboraceons shale with stem of vertebrana, bottom silty
shale. (Seam Jone— III)

Whitich mednme to coarse mzssree folpathic =andstone.
Bottom 1.70m salty shale.

Interbandad fme to mednmy sramed buff coloured falspathuc
sandstone and grey shale / silty shale Biochuming at places and
migrature of escape bumowine at 439.7 lm. depth.

biochumed Top 164m  very coarse gramed arkosic
sandstons.

Coarse fo very coarse gramed whrhsh massive quartzo-
felspathic sandstons.

Dark grev grey shals [ zilty shals At puddle 130m coarse
eramed quartzo-falspathic massnee sandstone.

Borehole clozed at Z00.0M) m. depth in Barakar Formation



Imé

Borehole Mo, : AB -2

Location Lat. 23°4411" Dinlhme Tt : 378
Long, 543815 Date of commencarnent © 13,11.1989
EL 43167 m. Date of completion - 02051591
Fmal Deapth S03.20 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mess | very
@ | @ | @ | @
1 2 3 4 5
0.00 X 720 7.00  Shudse of coarze brown sand.
720 1630 910 910  Daferlaminated prey shale and fine sramed whits sandstoms.
1630 1825 195 1.95  Dark grev to black carbonaceous shale
1825 31%0 13465 1365 Iotertanded srev shale and =iltstons with frequent coarse to
very cozrse graimed felspathic sandstons.
3la0 3173 1983 1983 Top 1400m cabonscecws shale and rest ity shole with
ironstone bands.
5173 5750 577 377 Verv coarse gramed zandstone with few shale and zilsfome
bands.
5750 6635 BAES 3.83  Inferlaminated silistome and grey shale with monstons bends.
Lammas lughly baochomed at places.
6633 TO00 1263 1265 [Intertonded and misrlarincted vvery coarse sramed falapathis
sandstone and grey shale with silty lammze
7900 EBL3D 230 230  Fireday.
3130 13340 3210 3210 Deak grev shale miercalated with carbonacecus shale at places.
Bioturtated at places. Footlets common.
13340 13510 170 L70  Grey sty shals mtercalated with carbonacecus shals.
13510 13520 0.10 0.10  Carbomaceous shale.  {Beam Zone-VII)
13320 13743 215 225 Coal wath 0.12m. grey shale band af 136.16m. depth.
13745 14097 3.52 352  Carbonaceous shale. (Seam Zone-VII)
14057 14497 400 400 Coal {(Seam LZone-VII)
14457 14892 3595 3895  Carbonaceous shale (Searn Zone-VII)
148592 15192 3.00 300 Greysals
15192 135302 1.10 110  Cgal (Seam Foma-VIT)




153.02

160.74
161.38
16215
166.48
167.15

167.35

173.85

177.15

189.00

196.40
196.73

20540
21625

219.10
21947
220.00

160.74

161.88
162.15
166.43
167.15
16755

173 83

17715

189.00

196.40

196.73
20940

216235
219.10

21947
220.00
222 B85

1.712

1.14
0.27
4.33
0.67
0.40
6.30

3.30

11.83

740

0.33
12.67

6.85
285

0.37
0.53
283

1.14
027
4.33
0.67
040
6.30

3.30

11.83

0.37
0.53
2 85

Heterohths o mednmm to coarse grained felspathic sandstone,
fime to vary fme sraimed ricaceous sandstone and siltstons with

Coal (Seam Zone-VII)
Carbonaceous shale. (Seam Zome-VII)
Coal. (Seam Zone-VII)
Grey shale with carbomacecus matter af places.
Coal. {Seam Zoma-VIIT)

Grey chale mterlammated wath zistome Bottom 1.30m
carbonaceous shale, shekenclided at places,

Coal with 0.1lm =iderte shale band at 1758lm depth
{Seam Lome-VII)

Top jem. carbomacecus shals. Interbanded zaquence of grey
shale silistome and carbomacesus shale with cocazional mediom
to coarse graimed arkosic sandstome. Band filled escape
burrowing at 184.70m. and at 188.50m.

Verv coarze to coarse whatish grey arkosic sandstone banded
with very fme zandstone towards botiomn Bioclwrmme at
places.

Caoal

Top 3o carboraceous fine sramed sandstone and rest =
mednm to fine sramed felspathic zandstome mdertended and
mterkarmimated with grev shale and siltstone.

Verv coarse gramed arkosic felspathic sandstone.

Glossopters at 217 25m

Carbonacesus shala (Seam Lones-VI)

Caoal (Beam Fona-VT)

Grey shale lammated with silistone with carbonacecus shala
Vertebrana af 221 20m. and 222 00m. Shckenslides towards
bottom.

Inferbamdad coarse to very coarse graimed felspathic sandstone
and miltztons wath ereny shale. Pyrite ball at 225 43m



215.80

12762

248.10
251.10
254.40

278.80
27940
280.20

29015
303.08
30340
304.10
304.85
305.40
306.20
307.03
307.10

22762

24211

24145
248.10

251.10
25440
274 80

27520
27880

27940
28020
290.15

303.08
50340
30410
304 85
30540
30620
307.03
30710
31750

1.52

14 4%

0.34

L
oy
LA

3.00
3.30
20.40

0.40
3.60

0.60
0.80
893

1293
0.32
0.70
0.75
0.53
0.80
0.83
0.07
10.40

1.52

1449

0.34

5.00
3.30
20.40

040
3.60

0.60
0.80
8.95

12.93
0.32
0.70
0.75
0.55
080
0.83
0.07
10.40

(1

Carbonaceous shale.

Heterohithic saquence of grev shale mltsfone mednmm to coarse
gramed felpathie and mucacecus zandstome. Fimer focies
towards top and coarser towards bottomm Shekenshde at
2351 1m. and escape burrow fazhare af 236.10m.

Caoal

Inferbanded sequence of grey shals, micacecws siltv shale and
very coarze quartzo-felspathic sandstone.

Carbomaceous shale. [Beam Zome-VT)

Verv coarse quartzo-felspathic sandstone.

Alearnate and mterbedded sequance of very coarse to coare
grey shale. Flazer beddms at 235.00m. Bumowms at
264 00m., escape barrowing at 265 J0mand 271 00m.

Caoal

Heterchthic saquence of zrev shale, carbonaceous shale fme
miczcents sandstome, silstone and mediom to coarze sramed
quartzo-fakspathic sandstome.

Carbonaceous shala

Coal

Intertanded grev shale and madnmm to coarss srained felspathic
sandstone with carbomaceous streaks a2t places.

Coal (Seam Zona-V)

Carbonacecus shale

Coal (Beam Zone-V)

Carbonacaous shals

Carbonaceous shale with sidarite band towards bottom.
Coal.

Top 150m felspathic fine prained sandstone, 130m
Carboraceous shals, 200m =iy shale and rest =
carbonzceocus shals with grey shals mbercalzhion at places.



317.50

319.54
320.32
320.80
312.00

34485

356.06
357.00
359.30
359.70
360.00
36138
361.38
36265
36295
367.14
36760
36785
37085

3722

37525
375.83
376.14
376.63

31954

32032
320.80
32900
34493

356.06

35700
35930
359.70
360.00
36138
36198
36263
362195
367.14
367.60
36785
37085
37225
37325

37583
376.14
376.63

37833

3TEE3

2.04

0.78
0.43
8.20

15.95

11.11

0.54
2.30
0.40
0.30
1.38
0.60
0.67
0.30
4.1%
0.46
0.13
3.00
1.40
3.00

0.58
0.31
0.43
1.92

0.30

204

0.78
048
8.20
15.95

11.11

054
2.30
040
030
1.38
0.60
0.67
030
419
046
025
3.00
140
5.00

0.58
0.31
045
192

030

o

Carbonaceous shale with 30cm. coal band at 317 50m.

Coal {(Seam Fone-V)

Carbomacaous shale.

Very coarse to gritty quartzo-felspathic sandstone banded with
grey shale and ailty shale Vartebraria at 341 30m.

bterbandad medimm to coarse pramed sandstone and grev
shale and ailtstone Glossoptens at 350.40m., 350.55m and
350.85m. m shale and Tnzveva (7) at 334.40m

Mediom sramed arkosic sandstone.

Coarse to fine grained sandstons bandad with srey ailty shals.
Carbonaceous shale {Seam Zona-TV)

Coal (Seam Zome-TV)

Verv coarse gramed sandstone banded with silfy shale.
Carbonaceous shale

Grey siltstone with Glossoptens.
Carbonaceous shals

Coal {(Seam Zone-IV)
Mednmm to fine gramed sandstons.
Carbonaceous shals

Coal (Seam Zona-IV)
Fme zramed sandstone.

hedimn pramed sandstone grades upward to vervy coarse
massre quartzo-felspathic sandstome. Carbomaceous sireaks
and lammas towards top and bottom.

Silty shale.

Coal. (Seam Zona-TV)

Carbonaceous shale

Grey alitstone laminated with paper thin laminae of shale:
Bottom 50em. fermzmous siltstone.

Silty shale bottorn shickenslidad



378.85
386.85

38783
3E8.97
38945

399.26
39951
400.21
40452
419.37

411.34

41418

415.68
41580
427 67
428.07
42872

431.62

43260
437 80
438.40
43515
44033
440.35

386.83
38793

38897
38945
39926

39951
40021
40482
41937
421584

42416

2568

2590
427.67
428.07
428.72
431.62

431.60

437.60
43840
43913
44033
44085
44172

8.00
1.10

1.02
043
9581

0.13
0.70
45l
14.35
247

232

012
L1
0.40
0.63
290

0.98

3.00
0.80
0.75
1.20
0.50
1.87

8.00
1.10

1.02
048
9.81

025
0.70

e |

et
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232

1.52

022
1.77
040
063
290

098

5.00
080
0.73
120
050
1.87

Verv coarse quartzo-felspathic massrve sandstone.
Carbonaceous shala.

Caoal (Seam Fone-TV)

Carbonaraons shala

Interbanded and mterlamimated srey shale fine zramed to
mednm gramed sandstone and siltstone with occasional coarse
eraimed sandstone bands.

Carbonacaons shala

Caoal (Seam Fona-TV)

Grey shale with thm bands of carbonaceous shals.

Very coarse fo coarse sramed massrve sandstone.

Interlamimated sequence of verv fine sramed sandstome and

Very coarse gramed sandstome with thin  lemses of
carbonaceous shale.

Light grev very fne sramed sandstone miterlammated with greyv
Coal

Grey shale vath thm silstone brmres.

Caoal

Grev shala

Alemate zaquence of fine to vary fme sramed sandstone and
erey shale.

Lisht grevish mediom to coarse zramed sandstone with thin
shale bands.

Very coarse gramed quartzoss entty sandstons.

Coarze to mediom gramed falspathac sandstone.

Coal

Carbonacecus shala with thin coal bands.

vary fme pramed sandstome. Core dip-177 to 187,



44425
45485

436.70
45745
458.%0
460.05
464.30
466.75

468.15
463.60
471.40

482.00

483.05
485.60
456.00
487.30
485.60
489.00

493.00

30275

454 85
456.70

45743
45890
460.05
464 80
46675
468.15

468.60
47140
4321.00

481.70
48303
43560
436.00
48730
438.60
439.00
453.00

50275
50320

10.60
1.85

0.75
1.45
115
4.73
1.95
1.40

0.45
2.80
10.60

0.70
0.35
255
0.40
1.30
1.30
0.40
4.00

975
0.43

1.00

10.60
1.85

0.73
143
1.15
473
1.95
1.40

043
2.80
10.60

0.70
0.35
2.53
040
1.30
1.30
040
4.00

Carbonaceous shale with thin +itram Emmae and fewr sltsfons
bands af places.

Coarsa to very coarse gramed falspathic sandstone.

Dark zrev shals lanumated with alstons.

Lisht gr=v fine sramed sandstome wath thm zrey shale lammnas.
Diark grev shale with thin coal lammae at places.
Light srev vary fine sramed sandstoms with srev shals.
hiedim to coarse gamed sandstone.

Deark grey shals with thin zilty bmmas

Grey shale limmated with zifstone fop 20em carbonacecus
shale

Carbonaceous shale

Very fine gramed sandstons.

Dark grev shale interbanded with very fine sramed sandstone /
siltstons.

Carbomaceous shale. (Seam Lone-TIT)
Fme zramed sandstone.

Dark zrev shale laminated with siltstons
Mednmm gramed felspathic sandstone.
Dark grey shala.

Madnmm to fine sramed falspathic sandstone.
Carbomzceous shala. [Beam Fome-TIT)

Datk grev shale miferbanded with very fine to fine sramed
sandstone.

Dark grav shale with occazions] thin larmmas of mbistons.
hiednmm eramed felspathic sandstome.

Borehole clozed at 503.20 m. depth in Barakar Formation



mriz

Borehole Mo, : AB -3

Location Lat. 23°44°28" Dinlhme Tt : a7
Long, 84°37'16" Diate of comnmencarnant © 20,085,199

EL 425,61 m. Date of completion - 2071591

Fmal Deapth 630,00 m. Logzed by - K Mondal

From To Thick- | Eaco- Litholosy

mess | very

() (i) () )

1 2 3 4 5

000 2330 23350 1000 Shdee of sremmsh srey fine pramed samd.

2330 3015 26637 2863 [Inferbanded saguence of sreemish srev fine to very fine pramed
mecaceous, Hazer bedded, cross-bedded sandstone and grevio
dark grey ity shale siltstone (flaser bedded) and occasional
grey shale One grev to dark grev shale band of 1.00m. at
28.15m. depth. Core dip - 20°.

50.13  35L17 102 102  Mednm to coarse gramed greensh grev felspathic, massive
sandstone.

51.17 3936 B.19 8.15 Imterbanded eresmizh srev mucaceous parallel badded and flaser
bedded zandstome and mednmn pramed bitle folspatine,

936 6300 Bnd .64 Inferbedded and miterlammaied fine o very fme Zramed
greamizh grev micacects parallel bedded, flazer bedded
sandstone and grey to black sty shole, lammas at places
biochirmad.

6800 6970 L1TD 1.70 Inferbedded very coarse gramed gquartzo-felspathic massme
sandstome and fine to mednmm sramed sresnish srey sandstone.

6270 TIN 330 330  Interbedded very fine sramed greemish srev sandstone and ey
to black shala.

7300 7484 164 164 Grey to dark prev shale wath =iby shole lammafion hothom
0.34m carbomacecus shale with vifram lanunae & streakes.

7464 9045 13381 1581 Inferbedded sreenish grey fne to very fine sramed micaceous,
i .

20435 9210 1435 165 DMediom fo coarse gramed quertzo-felspafine  massmee

sandstone with streals of coal.




92.10

9533

10725

114.35

14648
14743

163.67

167.55

198.12

209.53

219.50
220.85

10,725

11433

122.00

154.00

146438

14743
16567

16753

198.12

20853

21950

7.10

12.00

1.56

10.92

0.95

1824

1.38

30.57

11.41

297

1.35
4.30

12.00

1.56

10.52

0593

13.24

1.88

30.57

11.41

2497

133
4 50

I

Interbaddad dark srev shale and thin carboraceous shales with
thim viram brninee.

Inferbamded and bmumated srey shale and grevih white
silicfone. Lamirgs are eochumed,

Carbomaceous shale with witram bands at places. Occasional
Interbadded grey shals and greemizh grev, mucacecus, flaser
beddad silistome with occasional carbonaceous shale bands.
Inferbanded grev micaceous very fine gramed sandsfone and
erey to dark grey shale

Coarse gramed micacess zandstone with shale laminas and
cl=t

Interbedded zeguence of verv fme sramed gresmish grev
miczceous flaser badded sandstone and grev shale,

Coarse to very coarse grained hard and compact sandstone.

Interbadded sequence of vervy fine zramed greenish grey
miczcess sandstome silstome and dark prey shale wath
occzsional carbonaceous shals.

Coarze graimed to mediom gramed sreemsh srey fo ey
micaceots sandstone and dark srey shals.

Alernate bedded seguence of very fine fo fine sramed
miczcess, faser bedded zandstone lamimated with dark srev
shale and coarse to very coarse gramed falspathic zandstone
bandad with dark grev shale and siltstome. Core dip - 187,
Grey to dark grey shale with thin wwiram bands fonands. botiorm,
very fine gramed mucaceous sandstone lammas towards fop,
shekansyde at 198 90m.

Inferbandad coarze to mediumn graimed arkosic sandstone, very
fine prained sandstome and grev shake, slickensidad at 219, (0m.
Core dip— 197 - 207,

Creny zhale with vifram bands.

Interbandad coarse fo mediom gramed sandstone and grev
shala with fme gramed sandy bands.

Dark grey shale with thin vitram bands. Slickenside at 228 0m.



2219.70

234.00

B R &5
Wop RS
v v

269.80

27385
281.10
28325

234.00

24590

25700

262.15
26253
26313
26980

4.30

11.90

11.10

315
0.38
0.72

6.55

430

11.90

11.10

5.15
038
0.72

6.33

Interbanded sequence of hsht srev shale and silistons with
carbonacesus shals bands.

Greemish grev mucacecus fme gramed zandstone nterbanded
with grev to dark grev shale and zlty shale. Ebckenzde af
23490m  23620m_ 241 50m. 241 B0m. and 242 45m
mmcrofault at 243.00m., fmlt zome at 244 T0m. to 245 15m
Drp of fult 607 to 63 and cora dip — 187 o 207,

Imferbanded zequence of grev shale zilftstone and fine gramed
micacemls sandstome with occasional medium  sramed
sandstone band. Faolt at 245 66m., 248.50m. and 257 00m.
Dap of fault 607 to 63° and cora dip — 127 o 257,

Carbonaceous shale
COAL.

Grey shale mterdamimated and banded wath silistone and fewr
fine gramed sandstone bands. Shekenside at 269 70m.

Contact between Ranizanj Formation and Barakar Formation

27383

281.10
28323
294 40

301.40

30250

30550

311.15

31127
316.73

4.03

| o] -
— | o]
L] LN

—
ot
'

et
LA

1.10
3.00

3.63

0.12
348

4.03

725
215
11.15

7.00

110
3.00

5.63

Fme to medium sramed zandstons lammated and bandad with
Grev shale with carbonaceous shale bands.

Grey coarze gramed felspathic sandsfone with thin shals bands,
Interbanded and mterlaminated sequence of srey shale, fine to
siltstone.

Grevish white sifbstone mterlanmated with dark srev shale with
few carbonaceous shale laminae. Core dip - 18°.

Carbonaceous shale

Dark srav shals with shals mfercalation.

Verv coarse to coarse graned felspathice sandstone mterbandad
with grev to dark grey shale / sty shale.

COAL.

Inferbanded zequence of =ity shale and coarsze fo mednam



316.75

32230

323.95

316.68

33048
331.50

351.32
351.52
33459
35475
355.87

352.10

363.67
364.82

37294
37522
376.60
37724

398.15

40438

32230

32395

326.68

33048

33160
33560

35132

35152
35459
35475
35387
359.10
36367

364 .82
37194

37522
376.60
T4
398.15

40438

410.60

0.20
3.07
0.16
1.12
323
4.57

1.15
8.12

b2
[
[=2m)

1.38
064
2091

6.23

6212

L
L
LA

1.63

273

380

112
4.00

15.72

020
jao7
0.16
1.12
323
437

228
1.38
0.64
20.91

6.23

612

I 15
eramead falspathic zandstone.
Heterolihne saquence of fine fo mednm sramed sandstons, grey
shala with very coarse sandy mbercalzbion.

Grev to dark srey shale interhanded and intercalated with
carbomacesus shals with vitrain hands and larminas.
Fine to mednmm sramed sandstons, laminated and bandad with
carbomaceons and grey shals.
Carbonacacus shals with thm bands of grey shals.

[Baam Fome - VIII)
COAL. (Beam Fome — VI

Greyv to dark grey shale miercalated with carbomaceous shale
with few vitram bands.

Inferbanded sequence of fine to mednm sramed =andstome,

zilty shale erev shale and occasional coarse sand bands. Coal
clast, lenzas m grey shale.

COATL. [Seam Lone — VIIT)
Creyy shals wath viiram laminze amd coal clast.
COAT. (Seam Lone — VIIT)

Grey shals with flun bands of coal.

Verv coarse gramed massmve falspathic sandstone.

Grey shale mterbanded and intercalated with carbonacecus
shale bottom 0.18m. carbonaceous shale.

COAL. (Seam Zone — VIII)

Intertanded sequence of coarse to mednm gramed falspathie
Grev shala

Coarse grained sandstone, bottom 20em. grey shala.

COATL. [Seam Lone — VIIT)

Altemate bandad sequence of grey shals / silfy shale and coarze
to verv coarse gramed felspathie zandstons. carbonaceous
shale at places.

Very coarse gramed sandstone banded with mednmm sramed
sandstome.

Alernahon and mferbanded zequence of wvery coarza to



410.60
411.02

416.60

457.97
438.14

476.05

487.80

49787

309.50

327.57

158

411.02
416.60

44311

44366

45797

458.14
47603

48780

49787

52757

34158

34340

34670

34690

017
17.91

11.75

10.07

11.63

18.07

14.01

3.82

1.30

0.20

(.42
5.58

26.61

143

12.31

0.17
1791

11.75

10.07

11.63

18.07

14.01

js2

130

020

I 16

mednm gramed felspathic sandstome and grey shale and =l
shale. Leaf impression at 404. 70m_ Core dip-13° to 16°

COATL.

sandstone with coal streaks.

Interbanded zequence of mediom gramed sandstone and fine fo
vary fine gramed sandsfome. Botfom mterlammated with grey
shale infercalated with carbonaceous shals.

Grev  zhale banded with cosrse gramed sandstome
carbonaceous mtercalation at places.

Heterchthic =zequence of grey zhale with carbomacecus
mtercalabion at places, fine to medimm srained zandstone and
coarse graimed sandstome.

COAL.

Inter]lamimated and banded mediom o fine gramed sandstone,
coarse grained sandstome and grev shals, carbonacecus shale
and silstome. Core dip-13°.

with carbonacecus shale fowards bottom
Alemation of mednm to coarse sramed felspathic sandstone
bandad wath grev shale, and srey to dark grey shale laminated
with siltstone. Core dip-18°.

Dark grev shale with thm frachon of carbonaceous shale
intercalation. Rootlets at places.

Dark srey shale with rootlets mfercalated and mter]lamemated
with sift=foma.

Dark srey shale mterbandad and mtercalated with mednm fo
coarse graimed sandstome and silistone at places. Eootlets.
Shickeenshde with aaheification at 335 27m dapth.

Top 5em. Coal Rest 1z grev shale and carbonaceous shals
mierlammated and mferbandad wath fme to vary fme sramed
sandstone and sltztone.

hlednmn to fme graimed folspathic sandstone with miercalafion
of greyv siltstons and srey shale.

Carbonaceous shals. (Beam Lome —VII)



346.50
548.30

348.60

360.57
360.83
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368.45

376.65
577.00

580.20
580.35
581.00
58135

BLT
601.40
613.00

614.71
613.16
616.26
617.50

56057

56083
36146
56239
56296
36845

576.63

577.00
38020

58033
581.00
58133
591.70

60140
613.00
614.71
615.16
61616
61750
62050

140
0.30

6.00

0.26
1.63
0.13
0.37
349

8.20

0.35
3.20

0.15
0.65
0.35
10.35

.70
11.60
1.71
045
1.10

1.24
3.00

140
030

6.00

026
1.63
0.13
037
345

820

033
320

Q.13
0.65
033
10.35

970
790
171
0.45
1.10

1.24
3.00

mii?

COAL. (Seam Lone — VII)

Inferbanded sequence of coarse to medium sramed falspathie
sandstome and fme sramned sandstone to sisfone and grev to
dark zrey shala.

Dark greyv shale mferbanded with srey sltstons, hohrbahbon
and biochurming at places.

Carbonzceous shals. (Beam Fome — VII)

Diark grev shale with carbonzceous shale mbercalabion
Carbonaceous shala.

COAL. (Seam Zone-VII)

hlediom fo coarse gramed felspathie sandstone pderbanded and
mfercalafed with grey shale and silty shale with carbomaceous
shals.

COAL. (Seam Zome- VI

Grey shale mfsrtended and mtercalated with very fine sramed
sandstoma.

COAL. (Beam Zone-VII)
Crav shals.
COAL. (Seam Lone- VI

Dark srey shale mterbanded and mierdammated with very fine
and mednmn to coarse pramed sandstome and carbonaceous
shala

Interbanded grev shale and fme to very fine sramed sandsfone.
COAL. (Seam Zona-VT)
Carboracepus shale mterbanded with zsfstone and mednim
gramad sandstons.

COAL. (Baarn Zome-VT)
Dark grey shale.
COAL. (Seam Zone-VT)

Carboraceons shale with thin grey zhale band: and coal



streaks. (Beam Zone-VT)
620,50 63000 S350 9350 Grey shale with thin coal laminze at places.
Borehole clozed at 630.00 m. depth in Barakar Formation



/18

Borehole Mo, : AB—4

Location Lat. 23°44'17" Dinlhme Tt : 378
Long, 5473845 Diate of commencamant © 28.05,1991
EL 44031 m. Date of completion - 100081591
Fmal Deapth 383,20 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mess | very
@ | @ | @ | @
1 2 3 4 5

000 21535 2135 110 VYelkwish fo preemch vellow: fine to very fine sramed sandy
shudzs.

2135 2221 066 066 Carbonaceous shale mfercalated at places wath grey shala,

[Seam Jone — V)

2221 2300 579 579 COAL. (Saam Lons — V)

2800 28330 030 030 Carbonacesus shals {Seam Zome — V)

2830 3130 32 3320 Interbonded srev chals and mltstone.

3150 3495 345 120 Coarse to mediom sramed sandstome with thin to thack grey
shale and carbonaceous shals band.

3495 3745 250 150 Interbanded very fine sraimed sandstone and prey shale with
coal strazks and carbonacecus laminae.

3743 4165 420 420 Vey fme erained sandstons with srev shole lamimas banded
with very coarze sramed sandstone. Glossoptens m grev shale
at 40 20m_ depth. Core dip 157 o 18°. Bottorn 30cm. mednms
gramed zandzfone with coal streaks.

4163 4175 010 010 COAL. (Seam Fone — V)

4175 4205 030 030 Very fine gramed sandstone with grey shale lanmae.

4205 4227 022 022 Cabonaceouns shala

4227 4239 012 012 COAL {Zeam fone— V)

4239 4270 031 0.2] Carbonaceons shals

4270 4320 030 050 COAL (Seam Zone— V)

4320 4430 1.10 110  Mednim gamed sandstome, fmns dowmoerd to very fme
eramed sandstome with grey shales laminzs.

4430 4440 010 010 COAL.




44.40

44.70
4493
47.03
4950

39.40
60.70

66.00
69.23
7055

7205

7625
7647
T8.65

83.90
84.03
8523

86.43
80.70

96.30
82.00
99.20

44.70

4493
47.05
49.50

35.65

36.13
39.40

60.70
66.00

69.25
7053

7205

76.47
78.63
§3.90

§4.05
85.25

86.43

90.70
96.30

99.00
99.20
100.10

1.30
3.30

25
1.30
1.50

4.2

bd
b | o]
(== T

(]
o]
LN

030

023
2.10
143
6.13

050
3235

1.30
5.30

3235
130
150

420

012
218

525

0.15
120
120

270
020
090

mre

Carbonaceous shale.

COATL.

Greyv shale mtercalated with carbonameons shale.
COAL. (Beam Zome — V)

Interbanded very coarze and madnmn to fine sraned sandstone.
top 0.60m. srey shale with siltstone larminas.

Carbonaceous shala.

Very fine pramed sandstone mierbended with grev chale
Bicturbation at places. Core dip 137,

hlednm to coarse gramed falspathic sandstons.

Altemate sequence of silistome and grev shale a2t nuddle one
0.30m. carbonaceous shale band

Fine to medizm srained sandstone bmmated wath greyv shals.
Grey shale lammated wath siltstoms.
ety coarse to coarse graned samdstome mtsrbandad with

Interbanded sreyv shale and silfstons, boffom shale wath coal
lamimze.

COAL.
Grrey shala vath coal lamimas at places.

sandstone.

COATL. (Seam Lona—IV)
Siltstone banded wath srev shale

Coarze to mediomn gramed sandstone misrbanded with grev
shala

Coarse to very coarse gramed massive sandstone.

Imterbanded grev shale and mednmn fto coarse sraimed
sandsztons with occasional carbonaceons shale bands at places.

Greyy shale mterlarmmated with slistons.
COATL.
Grey shals shickem=ided at middla.



100.10

100.20

100.40
100.52
10115
102.35
103.00
108.20
105.40
110.45
110.55

116.65
117.65

13045
132.05

133.45
133.81
134.71
133.34

143.20
161.70

167.05
174.90

10020

100.40

10052
101.13
10253
103.00
10820
108.40
110.45
110.35
116.63

117.65
130.45

152.03
133.43

133.81
134.71
13534
14270

14320
161.70
167.05

17450
136.10

0.10

0.20

0.12
0.63
1.40
043
3.20
020
203
0.10
6.10

1.00
12 80

1.60
1.40

0.36
0.90
0.63
1.36

0.50
18.50
3.35

7.85

1120

Q.10

020

0.12
(.63
1.40
0.43
520
020
2103
0.10
6.10

100
12.80

1.60
1.40

036
0.90
(.63
736

050
18.50
5.33

783

11.00

I

COAL.

Infercalation of =milstone and very coarss pramed arkosic
sandstone.

Carbonaceous shale

COAL.

Interlammated siltstone and srey shale

Carbonaceous shala.

Greyy shale mterlarmmated with slistons.

COATL.

Grrey shale mterlarmmated with silistone.

COAL. (Seam Zone —IV)

Grey chale mislemmated bended with =milstone and
carbomaceous shale.

Verv coarse gramned felspathic sandstone.

Inferbanded and lammated medims to fine gramed sandstone
and grey shale with silistone. Top 9.00m. more =andy and rest

Very coarse gramed arkosic sandstone.

Grev shale mmterbanded with coarse to very coarse graimed
COAL.

Grev shale mtercalated with carbonaceous shals at places.
COAL.

Top 0.12m carbonacecus shale, rest are vary coarse gramed
massne sandstona.

Grey shale with cocazsional carbonacesus shals larminge.
COAL. (Beam Fome — IIT)
Inferbandad sequence of grev shale very coarse sraned and
fine sramed sandstome.

COAL. [Seam Zone — IIT)

Verv coarze gramed mandstome mierbandad with fine sramed
sandstome. lamumated wath grey shale Bottom 0.10m. ironstons



186.10
186.88

187.10
18740
187.70
187.90
188.05

203.30
203.45

210.08

211.20

213.0d

221.50
247.00
250.60
250.90
266.10
262.00
273.90
17430
27493

18688
187.10

187.40
18770
18790
188.05
13990

19250
195.15

20330

20345
210.08

21120

21270
213.00
22130

247.00
250.60
25090
266.10
26900
27350
274 80
27493
27850

0.78
0.22

0.30
0.30
0.20
0.15
1.85

013
6.63

1.12

1.50
0.30
8.50

25.50
3.60
0.30
1520

"I
Fa

4.90
0.90
0.13
3.57

0.78
012

030
030
020
0.13
1.B3

2.60
265

0.13
6.63

1.12

L350
030
850

25.50
360
030
15.20
290
490
090
0.13

357

mral

Very coarze sraimed zandstone.
Carbonaceous shale

COAL.

Carbonaceous shals

Siltstone mierlaminated with zrev shale and carbonaceous shals
lamimzs.

COAL. (Beam Fome — IIT)

Dark grev zhale imterbandad wath zsilistons fine and coarse
eraimed sandstone.

Verv coarze gramed sandstone wath grev shale, =iltstons and
COATL.

Very coarse graimed massrve sandstome, bottomn 0063m. sandy
shale and 0.08m. carbonaceous shale.

Carbomaceous shals with 0.17m. and 0. 20m. coal band at the
hlednmm sramed sandstone with thin shals bands.
COAT.

Inferbanbdad mednm to coarse gramed zandsfone and grev
shale

Werv coarse gramed to gntty felspathic sandstons.
Siltstone mterdammatad with grev shale.

Carbonaceous shale. (Seam Zone — IT)
COAL. (Seam Zone —II)
Intarbanded grev shals and mediom to fine gramed sandstone.
COAL. (Seam Zone — IT)

Fine sramned zandstons srades down fo dark grey shals.
Carbonacaous shala.
COAL. (Beam Zone — 1)



278.50
27210

296.10

301.60
304.50
304.75
303.30
307.20
309.00

32276
326.80
332.10

332.05
332.50
H0.50
HM1.05
M1.20

H1.50

345.80

34985

e Laa Las
LN LA

LN
MO Lad b

Lo =t
oLh Ly

371.%0

279.10
29220

296.10

301.60

30450
304.75
30530
30720
30900
32276

326.80
332.10
33903

33950
340390
341.03
34120
34150

34580

349 85

35215
353.15
35930
37190

38000

0.60
13.10

404
3.30
6.95

043
140
0.15
0.15
0.30

4.30

1.04
6.13
12 60

8.10

Q.60
15.10

290
023
0.53
1.90
1.80
13.76

4.04
530
6.50
0453
140
0.15

0.13
030

430

230
1.00
5.00
10.00

8.00

mra

Grev shale.
COAL. (Beam Zone —IT)

bterbanded grev shale mednmn gramed sandstone and
silt=tona.

Coarse fo very coarse praimed zandstome bottomn siderific
Shale lanmatad with silt=tons.

COATL.

Carbonacaous shala

Diebrizs flow comelomerate.

Coarzse to mednm sraimed massre sandstons bandad with fine
to very fine gramed sandstone and grey shale with
carbonaceous shale miercalzhon

Verv coarse gramed sramular to pebbly sandstons.

Dark grev shale with carbonacecus shale mfercalation
interbanded with coarse to very coarse gramed sandstone.
COAT..
Dtk grey shale with silfstone.
COAT..
Jery coarse graimed sandstone.
COATL.

: 1 .
Inferbanded very coarse gramned zandsfone, coarse to medium
erained sandstome, grev shale and zilfstone.
Sifstone merbanded with grev shale and mednmn sramed
sandsztome.
Very coarse gramed sramlar massrie sandstons.
Very coarse srained to pebblhr with thm grey shale. fine pramed
sandstone and veary thn fire el mfercalaion
Verv coarse gramed snthy to pebbly sandstone.



M

B0 3E2T0 270 270 Chemry red shale with fine sramed sandstome and grey shale
3B2T0 3E320 030 050 Mednmm to fine pramed sandstone.

Borehole clozed at 383.20 m. depth in Barakar Formation



| FE

Borehole Mo, : AB—%

Location Lat. 23°44'53" Dinlhme Tt - a7
Long. 84°3733 Date of commencamant © 23.08.1991

EL 431.27 m. Date of completion - 25011992
Fmal Deapth 485,50 m. Losged by - K Mondal
Water Table 1E.00 m, (Artesian)

From To Thick- | Feco- Litholosy

mess | very
@ | | | @
1 2 3 4 5

Q.00 3.00 3.00 100 Shidge.

3.00 5.90 2. 1.0}  FPermuzmous fine sramed sandsfone.

o0 1400 810 330 Interbanded mednm to coarse sramed sandstone and fireclay.

1400 1600 2 130 Interbanded fire clay and zrev shale.

le00 1514 214 214 Verv coame gramed sandstons grades upward to mednmm

eramead sandstone.

1814 1860 046 046 Cabonaceounsshala

1860 2000 140 140  Grey shale mterbandad with fine fo mednm sramed sandstons.

2000 2040 040 040 Carbonacepus shals. (Sazrn Zone - VI

2040 2060 020 020 COAL

2060 2100 040 040 Very coarse gramed sandstone.

2100 2125 025 025 COAL

2125 2190 0465 065 Carbonaceous shale

190 2310 120 1200 COAL

2310 2410 10 1000  Carbonaceous shala.

2410 23325 L.15 115 COAL.

2523 30350 535 525  Grevdhals

3050 3710 sBe0 6.60 Imterbanded grev shale carbonzceous shale and very thin fime

eramed zandstone

3T 3733 023 023 Carbonaceous shals

3733 3815 1.40 140 COAL.

3B /85 1.10 110 Grev shale with carbonacepus shala.




3983
4473
4493
4530
3193

39.63

7350
7490
80.20

9538

111.80

132.00
133.95
134.05

139.20
143.10

4473
4493
49.30
3193
39.65

73.50

74.90
§0.90
9538

102.45

111.80

152.00

13395
134.05
13920

148.10

155.50

231.00

232.10

23222

23550
238.10

4.50
0.20
433
2163

710

13.85

1.40
6.00
14.43

7.07

2020

1.95
0.10

315

8.90
740

1.10
0.12
3.28

-
-

490
020
433
2.63
770

13.85

140
6.00
1248

707

20.20

1.93
0.10

5.15

870
740

110
0.12
328
2.60

oM

Verv coarse to coarse gramed sandstons.

Grey chale

COAL.

Carbomzceous shale. Top grev shals.

Coarza to very coarse gramed sandsfone with imterbands of

Verv coarse zramed zandstone grades upward to fine sraimed
sandstoma.

COAL. (Seam Zone - VIII)
Coarze gramed arkosic sandstone.

Wlediom gramed arkosic cross-bedded sandstome fnme upward
to very fine srained sandstone to grey shale

Verv coarze gramed arkosic sandstone grades upward to grey
shala

Very coarze gramed arkesic sandstone fmme wpward to fine
eramed sandstone mbercalated with grey shale.

Very coarse grained sandstone fmme upward to fine sramed
sandstoms.

Fme fo very fme sramed sandstone mfertanded with srey shale.
COAT..

Very coarze gramed arkosic sandstone frme upward to sy
shala.

hiediom sraimed arkosic sandstones mferbanded with srev shals.
Inferbamded coarza to verv coarse gramed arkosic sandstons
and fine sramed sandstone with sily lamms.

Dark zrey fo grev shale with sidente shale bands at places.
Footlats.

Fine to medium grained sandstone with disnupted shale lamimae.
Carbonaceous shale. (Seam Zones — VI = VI)
COAL. (Seam Lomes — VI + V)

Grav to dark grey shals bandad with carbonaceous shale and
coarse eramed sandstone band towards top.



288.05
28239
290.30
19140
291.85
29472

23893
24220
24138
24315
25205
25230
25240
25273
25303
25325
256.15
25640
256.80
257.10
25870
25890
260.00
260.40
264 .60
264.70
27340
276.60
27730
288.05

28939
29030
29140
291 85
219472
29950

0.85
25
0.18
0.77
8.50
25
0.10
0.33
0.32
220
0.90
0253
040
0.30
1.60
0.20
1.10
040
2.20
0.10
10.70
1.20
0.70
10.75

1.54
0.91
1.10
043
287

478

0.83
325
0.18
0.77
8.60
023
0.10
033
032
220
090
023
0.40
030
1.60
020
L1
0.40
410
0.10
10.70
120
070
10.75

1.34
091
1.10
0.43
287
478

COAL.

Carbomaceous shale mtercalated with grev shale.

COAL.

Carbonacaous shala

Gray dhale

COAL.

Grey dhale

COAL.

Grey shale

COAL. (Seam Zones — VII + V)

Grey shale

COAL.

Grey chale

COAL.

Carbonacaous shale

COAL. (Seam Zomes — VII = VI)
Grey shale

COAL.

Gray slole mterbanded with carbonaceous shale and fine to
Carbomacaous shale.

COAL. (Seam Zones — VI +VI)
Grey shale

COAL.

Fme graned sandstone grades upward fo grev shale.
Coarze gramed sandstone grades upward to grev shals.



330.30

333.1%

337.50

HM6.40
H6.90
500
3540
34545

30320

30390
30520
30560
312,63

31325
31935

33030

33315

33750

34160

34640

34690
348.00
34840
34945
35150

355.00

35550

35580
36123

3.70

0.70
1.30
0.40

705

4.10

10.95

3.10

3.80

0.50
1.10
040
1.05
245

3.10

0.50
0.30
345

0.70
1.30
040
7.05

2.60
410

10.95

5.10

380

050
L1
040
1.03
143

310

050
030

343

I/ 26

Grey shale with coarse pramed zandstone band af rmddle and at
top (lossopfens.

COAL.

Silistone mterlammatad with greyv shale

COAL.

Grey shale mterbanded with carbomaceous shale and fine to
mednm graimed sandstone. Glossoptens at 307 15m.

COAL. (Seam Zomes - VII+VI)

Grey shale intercalated with carbomaceous shale with a coarse
sandstone band at nuddle

Grey shale with mierbands of sifstons and fme gramed
sandstome. Blickensides at 326 83m. to330.30 m. Frachare 307
—60°.

Grey  chale with coarse zandstome mterbends.  oghhy
shckanzided with sibeification (331, 50m), Fault?

Coarze gramed sandstone grades upward to mednm gramed
sandstoms.

hiediom to coarse graimed sandstone with mterbands of grev
shale and carbonacecus shala.

Grey shale mfercalated with carboracapus shale with mediom

erzined sandstone lense 2t middle.
COAL. (Seam Zones — V+IV).
COAL.

Grey shala with mterhands of fme sramed sandstones.
Carbonarepuz  shale with  occasiomal mednmn  gramed
sandstone.

Very coarss gramed sandstone fmms upward to fne sramed
sandstomna .

Grey shala with Gloesoptens, Schizomeura.

COAL.

hlediom gramed zamdstome grades upward to grey chale.
Glossopterss, Schizomenra af 353800m fo 361.25m



361.25

37133
37263
37293
37323
37434
37474
37544
37571
376.46
37796
381.20
3B81.55
351.%0
382.00
38215
384.40
3B4.58

37233

37163
37293
37323
37434
37474
37544
37571
37646
37796
38120
38153
38190
382.00
38215
33440
384 8%
388.03

396.00

39640
401.70
40203
40250
40395

11.08

0.30
0.30
0.30
1.11
040
0.70
0.27
0.75
1.50
3.24
0.35
0.35

| o R
| o] b=t
Lan L

L o
— g
L==)

=]

795

040
3.30
0.35
043
1.45

11.08

030
030
030
1.11
0.4
070
027
0.73
150
34
033
035
0.10
0.13
223
043
in

0.40
530
033
0.43
1.43

o

Shckensided at 361.25m.

Gray to dark grey shale mtercalated vwath carbomaceows shals,
banded with fme to very fine sramed sandstone towards
bottomn. Glossopteris and Vertebrana wathin 364 00m. o
366.00m. dapth.

COAL.
Gray shale.

Grey chale
COAL.
Gray dhale.
COAL.
Verv coarze sraimed sandstone srades upward to grev shala.
Grey dhale
COAL.
Grey chale
COAL.
Gray dhale
COAL.

Grey shals with mterhands of medium to coarse sramed cross-
bedded sandstons.

Grev  chale mtercalafed with carbonacecus shalk with
occasional mterbands of fine sramed sandstons at nuddls.
COAL.

Grey shale with thim coal bands 2t places.

COAL.

Carbonaceous shale

Intarbanded grey shale and mednm gramed sandstons.



403.55

404.30
410.85

411.40
411.530
41235
413.15
413.30
41385
414.08
41645
416.35
416.85
417.10
41735
418.05
412.30
420.22
410.45
414.70
433.50
43470
43485
436.35
436.70
445.10

46.05
446.29
H7.0

40430

41093
411.40

41190
41233
413.15
41330
41395
414.08
41643
416.53
416.85
417.10
41735
418.05
41930
420222
42043
42470
43350
43470
434 85
43635
436.70
44510
446.05

44619
447.00
453.00

0.35

6.63
043

0.50
043
080
0.15
0563
0.13
237
0.10
0.30
0.25

25
0.70

25
0.92
0.23

25
8.80
1.20
0.13
1.50
0.35
8.40
0.93

024
0.71
6.00

033

6.63
043

050
0.43
0.80
0.13
0.63
0.13
237
0.10
030
023
023
070
1.23
092
0.23
413
.80
120
0.13
150
033
.40
0.93

024
0.71
6.00

/I8

COAL.

Grey shale nferhanded with fme pramed sandstoms.
Coarze to very coarss gramed arkosic sandstome.

COAL.

Carbomaceous shale wath 0.13m. coal band at 412.12m. depth.
Grey chale

COAL.

Grey shale with thin coal bands.

Carbonacaous shala

COAL.

Carbonaceous shale

Grey shals wath thin vifram lammss.

COAL.

Grey chale.

COAL.

Grey dhale

COAL.

Carbonaceous shale

Coarse gramed sandstone zradss upward fo grev shale.
COAL. (Seam Fones —V +IV)

Grey shale mtarlammated wath fine sramed sandstons.
Carbonacaous shala

COAL.

Carbonaceous shale

COAL.

Carbonacecus chale interbanded with mednmn to coarse
gramed sandstons.

Carbonacaous shale

COAL. (Seam Zones —V +1IV)
Intarbanded grev shale mediom to coarse and fine zramed



453.00

47429
484.04

456.75

463235

47413%

434.00
48850

o=

sandstone. 10cm. cozl band at 448.85m.

375 3753 Top 023m carbonacecus shale, rest mferbanded vvery coarse
to coarse gramed sandstome and srey shale.

830 630 Inferbanded and intercalafed srey shale fme sramed sandstone
and medimi to coarse gramed sandstone.

1104 114 Alemabon and miercalahion of coarse to very coarse gramed

271 971  Verv coarse gramed falspathic sandstona.
430 43530 Ve coarze gramed zandstone banded with mednmm sramed
sandstone and grey shale tovwards top.

Borehole clozed at 488.50 m. depth in Barakar Formabon



/30

Borehole Mo, : AB—6

Location Lat. 23°44'44" Dl it : 378
Long. 8473827 Date of commencamant . 08.09,1991
E L. 43120 m. Diate of completion : 2L11.1%991
Fmal Deapth 37700 m. Losged by : K Mondal
Water Table T7.50m. and 38.00m.{ Artesian)
From To Thick- | Feco- Litholosy
mess | very
(n) ] {1m) )
1 2 3 4 5
Q.00 4.00 400 010 Shd=e of yellow coarse sramed zand.
4.00 9.50 5530 200  Coarse to very coarse gramed fermzinous sandstone.
935 1230 3 230  Very coarse graned fermizinous sandstome grades upward to
1230 2450 1240 1240 Very coarss to gotty sandstome grades upward to very fine
eramead zandstons.
2450 2645 1.35 1.35  Grev o dark grey shale.
2645 2T00 0535 055 COAL (Beam Fone — V)
2700 2835 1.35 135  Grev to dark grev shals.
2833 3200 345 363 COAL. Coredip 16° to 19°.
3200 3320 120 1200 Dark grev chals with mterbands of fine sramad zandstome at
rmddla
3320 3383 04> 065 Carbonzceois shals
338 MM 015 013 COAL
3400 3470 070 070 Silstone
3470 MEF 015 015 COAL.
3485 3380 073 073 Very coarse gramed sandstone srades upward to very fine
graimed carbomaceous sandstone.
3360 35363 005 005 COAL.
35635 4370 805 B8.05  Verv coarse grained arkosic sandstome grades upward to fine
gramed zandstone.
4370 4680 310 3.10 Very coarse gramed gty sandstone zrades upward fo

carbomaceous siltstone.




46.80

47.10
47.30
47.70
4787
49.76
4995

33.70
36.47
36.53
3785

58.00

6080

T0.85

80.83

2036
2046

92121

9231

&7.80

9983
100.35
101.60

47.10

47.30
47.70
4787
4978
4955
53.70

36.47
36.53
5783
58.00
60.80

70.83

80.85

90.36

90.46
9211

9231

97.80

9985

10035
101.60
101.75

10.05
10.00

9.51

0.10
1.75

0.10
349

030

020
0.40
0.17
1.89
0.1%
3.75

277
0.08
130
Q.15
2.80

10.03
10,00

0.10
175

0.10
545

050
123
0.13

ms3l

Diark grey shale.

COAL.

Fine to mednm gramed sandstone.
Carbonacaous shals

COAL.

Carbonaceous shale

Very coarse grained zandstone zrades upward to very fine
eramned famusinons sandstons.

COAL.

Carbonaceous shala

Dark grey shala

COAL. (Seam Zone — V)

Very fine to fine sraned sandstone mberbanded with grey shals,
carbonaceous shale and at places mednm fo coarse sramed
sandstoma.

Verv coarze srained sandstone srades upward to grev shala.

Very coarse gramed sandstome srades upward to fine graimed
sandstone.

Coarza o very coarse zramed sandstone with interbands of
grey to dark grey shale

COAL. (Beam Fome — IV

Grey shala with nferbands of fine to mediom sramed sandstome
at muddle.

COAL.

hiediom to coarse gramed arkosic sandstone with mferband of
fime to very fine sramed sandstome and grey shale Glossoptens
at 92 50m. to 96.00m_ depth_

Very coarse graimed feldspathic sandstome srades upward to
dark =rey shals.

Very fime gramed crudaly cross-bedded felspathic sandstone.
Dark grey shale. Glozsoptens.
COAT.



10175
102.70

106.95

111.85%

116.15

123.40
127.05
128.0d

129.45

135.25
140.10
142.55
147.00
151.10
151.47
151.70

163.50
166.35

168.70
17325

10270
106.93

111.85

116.13

123.40

127.05
128.00
129435

13525

140.10
142 535
147.00
151.10
151.47
151.70
154.45

166.93
16870

17325
18235

4.30

3.63
0.95
143

3.80

435
245
443
4.10

093
4123

490

363
0.93
1.43

5.80

485
345
445
4.10
0.37
013

4.53
9.10

mi32

Dark grev zhale Glossoptens.
Coarse to very coarse sramed arkosic sandstone.

Grev to dark grev shale with coarser zand band towards
bottomn. Glossopterss at 108 00m. to 109.50m. depth.

Grey to dark grey shale nferbanded with fine prained sandstome
and oecasional coarse gramed sandstone bands.

Grey to dark grev shale with mierbends of fine sramed
sandstome.

Grev to dark grey shale with monstone shale mterbands,
COAT. (Seam Lone —IV)

Very fme sramed sandstone with occasionzl coarse sramed
sandstome band

Alernation and miercalabon of zrev shale and silistone,
shickensidad 2t bottom

Verv coarze sraimed sandstone srades upward to grev shala.
Coarse gramed sandstone grades upward fo grev shale,
Coarse to very coarse grained sandstome with grey shale at top.
hiediom sramed sandstone srades upward to sreyv shals.
COATL.

Carbonacaons shala.

Grey shale with mferbands of fine to medinm sramed sandstome
at nmddla.

COAT.

arkozic  zandsfone, boftom srey shale Glossoptens  at
162 15m. to 163 45m. depth

COAL.

Coarse gramed sandstone with mferbands of fme gramed
Verv coarse gramed sandstons fmme upward to grey shals.
and coarse gramed sandstome. Glossopters at 173 30m fo
182 35m. dapth.



18235
187.05

188.45
188.55

19745
208.20
208.65
20295
214.50
114.80
221.10

22455
22835

23240
24345

24780

18703
13843

188.35
19743

20820
208.65
20895
21450
21480
221.10

212455

22835
23240

24345
247 80

25380
25470
25620
258.80
26253

26660
274 80

27613

4.70
1.40

0.10
8.90

10.75
043
1.30
4.55
0.30
6.30
343

3.30
4.05

11.05
435

6.00

0.50
0.83
063

-
-

375
4.03
8.20

470
1.40

0.10
8.90

10.75
0.43
130
433
030
630
3143

380
4.03

11.05
433

6.00

050
0.83
0.63
2.60
375
4.03
820

Altermztion of grey shale and fine zramed sandstone,
Glossopteris at 137 20m. to 183.45m_ depth.

COAL.

bottorn grey shale, Glossoptens and Vertebrana at 139 (m. to
196.00m. dapth.

COAL. (Seam Zone — IIT)
Carbonacaous shale

Grey dhale

COAL.

Grey shale

COAL.

Fme gramed sandstome interbandad wath grey chale, top and
bottom fine gramed sandstone.

COAL.

Altemation of zlstome and grey shale, top zlstone, bottom
COAL. (Seam Zone — IIT)

Coarze grained sandstons grades upward to carbomacecus
shale

Mednum zramed sandstome mitsrbandad with zrey chale
Glossoptenis at 249 10m_ depth.

Grey chale

Carbonacaous shala

COAL.

Coarze grained sandstone with grev shale af top.

Grev shale mtercalated with carbonaceous shale.

Coarse gramed sandstons.

Coarse gramed zandstone finns upward to fine zramed
sandstone with grev shals.

Coarse gramed sandstome fmms upward to fine gramed



276.15
280.25

306.75

310.25
310.565

385

280225
287.00

29625

29725

29925

299535

30220

306.75

310225

31065

31540

31E95

32365

33145

336.15

34383

34415

4.10
6.73

0.50
1.00

-
-

0.30

265

3.50

040
473

8.80

3.70

70

040

4.10
6.73

050
LG
200
030
2.65

B8O

770

0.40

I3

sandstons.
Coarzs gramed sandstone finns upward o grey shale.

Conglomerate finme upwvard to fme sramed sandstone with grey
shala

hednm sramed sandstone with mterbands of fine to very fine
gramed sandstone.

Gray dhale

Carbonacaous shale (Beam Fona —IT)
COAL. (Seam Zone —IT)
Carbonzceous shals, (Beam Zone —IT)

Unsorted and angular clasts of quartz and felspar embedded
withm grey carboracecus fine to mednm sramed sandy afroc
Dabris flow conglornerata).

Coarse gramed sandsfome fmme upward to fme gramed
sandstome with greyv shale.

Fine sramed sandstone interbanded with srey shale, botiom
grey shale, aslckensided with mbicificahon at 30695m to
31025m. depth. Fault at 306 95m. to 309 00m. depth.

COATL.

Grev shale interbanded with very coarsze graimed arkosic
sandstoms.

Verv coarse gramed to pebbly sandstome fimne upward to
Shekenzidad a1 319.00m. to 323.35m. depdh.

Verv coarse to coarse grained sandstone mterbanded with grev
shale. Glossoptars at 331 .00m. to 332.45m depth.

Jery coarss praimed to pebbly sandstone firine upward to grey
shala

Grey shale mierbanded with carbomaceous shale Bottom
130m carbonacepus shale. Glossoptens, Vertebraria and
Schizoneura at 337.25m to 338 50m. dapth.

COAT..



34425

J45.20

350.40

365.80

374.00

B2 395 395

35040 220 220

35833 795 795

IB3B0 T43 743

I 35

Very coarse gramed arkosic zandstome finms upward to grey
shale Shekensided =t middle.

Verv coarse gramed arkoszic sandstone fining upward to grev
shala

Pabbly sandstone fmme upward to carbomaceons shale bottom
wath red shale mtercalahon.

Pabbly zamdstome firine upward to red shala,

Caontact between Barakar Formation and Talchir Formation———————-

37400 3820 B20

3T700 300 300

Coarse gramned noiftled green to sresnsh zandstome with red
shale mtercalation; fresh , aneular felspar at places.

hiednmm to fine sraimed muicaceous zreen fo gresnssh grev
sandstone with frash felspar at places.

Borehole clozed at 37700 m. depth in Talchir Formation
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Borehole Mo, : AB -7

Location Lat. 23743597 Dinlhme Tt : 378
Long, 54°39'06" Date of commencamant ©  4,12,1991
EL 441.56 m. Date of completion - 02021592
Fmal Deapth 430,15 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mess | very
() (i) () )
1 2 3 4 5
Q.00 7.65 785 020 Shidee of mednym sramed zand .
7.63 1470 705 703  Coarsa to very coarse gramed zandstons mterhanded with greyv
zhale and sandy shals
1470 16753 205 205 Inferbended and imtercalated fhe pramed sand=fone amd grey
shals
1675 1700 025 023 Carbomacsous shals. (Beam Fome — VI
1700 1725 25 025 COAL. (Seam Lome — VII)
1725 2110 385 383 Cabonaceous fme mramed sandstome with grev shale
211¢ 2135 025 025 COAL.
2135 21315 180 1B} Inferbanded and imtercalated ecoarse to medimm  praimed
sandstons and grey zhale.
2315 2335 040 040 Carbonaceouns shala
23535 2715 380 360 Verv coarse gramed sandstone mterbanded with grey shala.
2715 2830 215 215  Alermshon of coarse to very coarse pramed sandstome and
2230 3250 320 320 Medion to cosrse sramed sandstome mterbanded with fme
eramead zandstons.
3230 3340 050 090 Grevshale botfom shekensided.
3340 3385 045 045 COAL (Searm Zone — VI
3383 3930 545 345 Grey shole mterhandad with fine to very fine sramed samdstons.
oftens bioharbated.
3930 4325 395 393 Verv coarse gramed to granular arkosie crudely cross-badded

sandstona.




525

33.15

3433
3525
36.40
3745
5785

3795

61.70
62.33

63.73
63.90

8193
8130
83.80
84.03
83.20
86.80
86.90
87.80
8795
89.23

63.90
70.83

75.90
81.93

§2.30
§3.80
B4.05
§5.20
£6.80
£6.90
§7.80
87.95
§9.25
90.10

790
1.10

1.00
1.15
1.05
0.40
0.10

3.75

0.63
1.40

0.35
1.50

25
1.15
1.60
0.10
0.90
0.1%
1.30
0.83

790
110

L.OG
113
1.03
040
0.10
375

0.63
140

2.00
280

023
6.03

0.33
1.50
025
1.13
1.60
0.10
090
Q.15
1.30
0.83

Coarze gramed sandstone grades upward to grev shale,
Carbonaceous shala.

COAL.

Fne zramed hoturbated sandstone.
Grey shale

COAL.

Very fine gramed argillacecus sandstone mferlammated with
Carbonacaous shala.

Fme gramed sandstome mferdammated with grey shale and
carbonacecus shale. Bottom (0 20m. carbonaceous shals.
COAL.

Inferbandad and mitercalafed fine to mednm gramed sandstone
Verv coarze gramed to gramalar sandstone.

Coarze gramed sandstone interbanded with grev shale and
siltstons.

COAL. (Seam Zone — V)
Fine to vary fine gramed sandstone mterbanded with grey chals,
often bichurbatad.

COAL.

Grey dhale

COAL.

Grey chale

Very coarse gramed cross-bedded sandstons.
COAL.

Sandy shale interbandad wath fme sramed sandstone.
COAL.

Very coarse to gritty sandstone.

COAL.



90.10

9090

9117

93.60
96.03
96.73
97.03
97.50
98.60

82.70

103.50
103.60
106.80

109.75
110.10

129.60
13040
131.00
138.75

142.80
14285

20.%0

o227

95.60

96.03
96.73
97.03
97.30
98.60
99.70

103.50

10560
106.80
10873

110.10
11280

129.60

130.40
131.00
158.73
142 80

14195
14405

0.80

1.37

333

043
0.70
0.30
043
1.10
1.10

3.80

16.80

0.80
0.60

T s
§.d

4.03

0.15
1.10

Q.80

137

333

0.43
070
030
0.43
110
110

380

2.10
120
295

035
270

16.80

0.13
110

Il 38

Interbanded grev shale and fine to mediom gramed zandstons,
bottom srev shale.

COAL.

Alerration of fine sramed sandstome and grev shals, bottom
erey shale.

COAL

Grey chale.

COAL.

Gray dhale

COAL.

Grey shale mterbanded with fine sramed sandstone oturbatad
af places.

Coarse to wverv coarse gramed cross-bedded arkosic
sandstone.

Grev shala

COAL.

Interhanded grev shale and ooarse to mednm gramed
sandstone with coal bands of 0.10m., 0.13m, 020m at
107 24m  108.05m. and 108 50m_ dapth respectrely.
COAL. (Beam Fome — VI

Very coarze gramed to gntty sandstome fmms upward fo grey
shals.

fine eramed zandstons.

Grey shale.
Carbonaceous shala (Beam Jone — V)
COAL. {Seam Zone — V)

Grey shale mterbanded with very fine and coarse gramed
sandstone.

COAL.
Gray shale.



163.75
164.15
168.10
176.22

181.70
183.70
183.80

186.30
186.42
19218
192.30

196.00
196.85
196.95

14413
151.55

151.85

15253

152.78
15330
155.63

155.88
163.73

164.15
168.10
17622
181.70

183.70
183.80
18630

136.42
192.18
19230
196.00

19685
196.95
197785

0.10
740

0.30
0.70

0.23
0.52
233

040
3.95
8.12
348

-
-

0.10
2.50

0.12
3.76
0.12
3.70

0.83
0.10
0.90

Q.10
740

030
Q.70

023
032

233

025
787

040
395
§.12
348

200
0.10
250

0.12
5.76
0.12
370

0.83
0.10
090

Imr=

COAL.

Fine to medium zrained sandstone interbanded with erey shale
with two 0.25m thick coal bands at 145.05m. and 146 40m.
depth

COAL.

Coarze gramed zandstone.

Carbonaceous shals

COAL. (Seam Zone— V)

Coarze grammed zandstons mberbanded wih fine zramed
sandstone and grey shale.

COAL. (Seam Zone — V)

Alternate banding of coarse o medivm srained sandstone fme

Carbonacaous shala
Inferbanded medium fo fine sramed sandstone and srey shals.
Very coarse to grfty sandstome finme upward fo sandy shale.

Interbanded grev zhals medimm fo coarse and fine grained
sand=tons. Biohrbation at places.

Crey shala.

COATL.

Crey shale mtethanded and mitercalated with mednm to fme
egramed sandsfome, bottom sbekensided, rootlets, Vertebrana at
places within srey shals.

Carbonzcecus shals. i(Seam Zone —IV)
COAL. (Seam Zome — IV
Sidertic shala.

Very coarze gramed arkosic sandstone interbanded wath grev
COAL. (Seam Zone —IV)
Carbonacaous shala

Grey chale mterbandad and interczlated with fine and madnm



197.85
198.85

199.95
201.%0

22335

226.10
12945

241.10
24790

254.07

198.83
19993

20190
20240

20252
20292
20355
22040

22243
22335

226.10

22945
23215

232125
23253
23275
234.70
234 80
235.00
241.10

24790
25407

25943

100
1.10

1.95
0.50

0.12
040
0.563
16.85

0.10
0.30
0.20
195
0.10
0.20
6.10

6.80
6.17

3.36

1.00
110

1.93
050

0.12
0.40
0.63
16.83

2035
0.90

335
270

Q.10
030
020
1.93
0.10
020
6.10

6.80
6.17

5.36

I /40

COAL. (Seam Lone —IV)

shale Bottom fine sramed sandstones.

COAL. (Seam Zone —IV)
Fme to medimn graned carbomaceous zandstome wath
disperzad quartz and falspar clasts,

Carbonaceous shala.

COATL.

Carbonacaons shala.

Interbandad and mtercalated very coarse to coarse, medim to
fine sramed sandstone and grey shale. Bichrbation oocamional.
Unsorted and ansular clasts of quartz and felspar embedded
withm the grey carbonacecus fine to mednin wndy moabm
{Dabris flow conslommerata).

Very coarse to coarse gramed felspathue sandstone, bottom 50
cm gray shals

COAL.

Grey shale mferbanded with fine to mednom gramed sandstone,
top grey shale.

COAL.

Fine sained sandstone.

COAL. (Seam Zome —IV)
Mediim erzined sandstone with srey shals interbands.
COAL. (Seam Zone —IV)
Grey shala.

coarse to very coarse grained sandstome and grev shale with
signahme of biohrbation at places.

Gramalar to pebblr felspathic sandstone.

Grey shale mterbanded and intercalated with fine to mednen
Grey shale lammated and banded with sifstone mednmn to fine



25943

2B1.05
308.565

326.00

32740

358.52

3987

408.70

420.55

418.05

27240

281.05

308.65
326.00

32740

35852

39827

40870

42035

42803

43015

1297 12%7
863 B.63
760 2760
1735 1735
140 140
312 3.1
3975 3975
1043 1043
11.85 11.85
750 750
210 210
Borehole clozed

M4l

erained cross-bedded sandstons.

Coarza to verv coarse gramed sandstone banded with fine

Gray chale mterlammated with siltstone and fme gramed
sandstone with cocasional bands of coarze sramed zandstone.
Glossopteris, Vertebraria and bumows signature at places.

COAL. (Saam Zone — IIT)
sandstone. Top grey shala.

Inferbanded mednm gramed sandstone with sibistone and grey
shala

Very coarse to granular arkosic sandstona.

COAT. (Baarm Fone — II)

Grev shale mierbanded with mednom to coamse gramed
zandstone. Top zrev shals.

Verv coarze to gramular zandstone mferbandad with srey shale
and fine to mediom graimed sandstons. Signatore of shmapme
and faulting at places,

Interhanded coarse to very coarse gramed sandstome and grey
shale with fine to mednm sramed sandstone: laminae.

Grey shale mferbanded with fine to mednm gramed sandstone,
thin coal bands at places.

at 430.15 m. depth in Barakar Formation.



42

Borehole Mo, : AB -8

Location Lat. 23°45'00" Dinlhme Tt - a7
Long. 8473653 Diate of commencamant © 12.02,1992
EL 41549 m. Date of completion o 0.07.1592
Fmal Deapth S34.00 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mess | very
() (i) () )
1 2 3 4 5

Q.00 570 5370 030 Shdee of fme pramed sand.

5.7 1110 340 240 Fme to mednmn pramed micaceons zandstone larminated with
clay.

1110 15350 440 300 Lisht grev to zreemsh srev shale / mmdstone with laminze of
very fme gramed sandstone foward: bolom Vertebrara,
rootlets and Schizonaura.

1550 1935 385 300 Gresmsh grev, micaceons, hard and compact very fme to fine
eraimed sandstone mtercalated with srey shale Vertebrana,
rootlets at 16 00m. Shekensidad af 18 00m.

1935 1930 015 015 COAL.

1950 28350 900 Inferbanded fine sramed micacecus cross-lbmmated zand=tone
and grev shale silty shale with shovpme signahores. Footlets at
bottom. Top with fine pramed sandstome.

2830 3327 477 477 Interbanded and mterlamimated mediom sramed sandstons, rey
shals. ailicfome and fine gpramed sandstome. Bottom with grev
shala

3327 3340 013 013 COaAL.

3340 3750 450 450 Grey shale mierbandsd and bmmated with siltstons and very
fine gramed cross-laminated samdstone. Bicturbation at places.
Grev shale at top.

3790 4070 280 280 Grev shale miercalated with carbonaceous shale Glossopteris
and Anthracarata lamilebeanch af 40.61m. in by shals [/ grev
ghale untt.

4070 4135 063 065 Carbonaceous shals with thin coal bands.

4135 4210 075 075 Deadkgreyshalas

4210 4240 030 030 Cabomaceouns shale with thin coal bands.

42




41.40

4335
4345

48.05
4354

30.82
30592

33.65
33.85

6.1.80
64.15

68.13
68.18

7135

80.63

80.80

82.03
81.40

86.90

4333

4545
435.05

45.84
50.82

30.92
33.63

53.85
3599

62.80

64.15
63.13

63.18

7133

80.63

£0.80
82.05

§2.40
£6.90

102.10

0.10
4.60

1.79
0.98

6.81

1.35
398

0.03
217

0.35
4.50

1520

0.10
4.60

179
058

0.10
273

020
2.14

6.81

135
3158

0.03
9.17

330

0.13
120

033
430

15.00

43

Dark grey shale miercalsted with carbonaceous shale,
Schizonenra.

COATL.

Grey shale mferbandad and bmimated vath fine to very fine
graimed cross-beddad sandstone and silistons. Top S0cm grev
shale Anthracansuts lambsbranch species m grev chale at

Grav shale.

Fine sandstone mterbanded and laminated with grey shale
burrowing present at places.

COATL.

Top Elem. grev chale and rest iz mferbandad |/ lanmated with
fime cross-lammated sandstona.

COAL.

Top 60cm. grey szhale and rest mednmm to coarse graimed
felspathic sandstons.

Iterbadded zreyv shale and fine to very fme sramed compact,
lazs falspathic crocs-lamminated and wany beddad sandstona.
Very coarze sramed sandstone.

Interbanded grev shale and wvery fine micaceocus compact
sandstone. Bottom 30cm. carbonaceous shale.

COATL.

Inferhandad and lamvimated coarse to very coarse graimed
shale. Schizoneura at 69.05m. depth.

Grey shale inferlsminated amd mtercalated with fine pramed
sandstone. Vertebraniz i grey chals

COATL.

Grev shale with 2 coarze gramed sandstone band, Vertebraria,
rootlets.

COAL vath carbomacaous shale laminzs.
Vertebraria. Bottom shickenodad

Grey shale interbandad with coarse to mediim gramed



134.30
134.95

14415

145.85

15045

167.15
16745

10465

10480
11235

13495
12415

14885

150.45

167.13

16743
18550

0.10

8.30

395

2.10

0.15
920

470

1.60

16.70

0.30
18.05

2353

0.13
7353

0.10
930

385

9.10

0.13
9.00

1.60

16.70

030
18.05

I+

compact micaceons cross-bedded sandstone, Vertebrama,
rootlets. Core dip 207 to 23°.

Grey shale mterdlammated and infercalated wath =ilstone
Shckensided at 102%0m to 103.10m. Buomowme
Glossopterss.

COAL.

Grey shale mterlammated and mtercalated wath mltstone and
vary fme gramed cross-lammafed and way  lammabed
sandstone, Burrovwimg af top, Vertebrana at nuddle.

COAL.

Grey shals mierarmnated with silstone and very fine sramed
compacrt, micacesus sandstone Vertebrama at 116 70m
depth

Fme to mednm gramed compact nucacecus and caleereous
cross-laminated sandstone. Core dip 87 to 127,

Interbanded and lammated srey shale and fne fo medmm
gramad buff colored compact mucacesus  zandstons.
Vertebrana, (ocsoptens, Schizomeira and rootlets towards
top and middle.

COAL.

Interbadded zequence of zrev shale black shale and fine to
vary fine graned hard and compact mucacecus, calearecus
cross-lammated and wavy lammated sandstome. Shokenside
toweards top.

Dark grev shale with carbonacecus sandstone fowards bottom.
Glossopterss at 147 .00m. dapth.

Carbonzcesus shale with a 0.17m. thack coal band at 149 30m.
depth.

Grey shale mterbanded |/ interlamimated with fine to very fine
larmonated at maddle. Vertebraria, Schiromeura Glossopters
throughout the st

COAL.

Grey shale mterbanded and mterlaminated with fine to very fine
gramed compact, hard, cross-bmmated, mcaceous sandstons
and carbonaceous shale Hishlr bichmbated towards top,



185.50

186.90

188.30

193.10

19430

201.25

201.40

203.30

209.00
209.50

257.70

271.00

13690

18830

193.10

194 80

20125

201.40

20330

20900

20950
22825

241 65

24910

25770

1.40

1.40

4.30

1.70
6.43

370

0.50

14 40

643

8.60

140

140

450

L70

6.43

0.13

390

370

050
18.75

14.40

§.60

IIi45

shekenside with silicification at 168.05m 180.70m. Core dip
6 to 8% at 176.15m 157 at 151 .85m and 217 at 183.10m.
Dark grey shale, Schmoneura, Glossopterss, Vertebrana.

Iiferlammated srev shale and micaceous wvery fine cross-
lamimated sandstone siltstone Schizoneura

Dark zrev shale with thin ailty lammae at places. Schmoneura,
Glossoptens at top.

Inferbanded and pderlarinated grev shale and coarse to very
coarse grained cross-bedded sandstone and fine to very fine
COATL.

hlediumay to coarse graimed zandstons mierbanded and
larinzted with grey shale.

Fme to very fine sramed sandstones mferbanded and imtercalated
with srev shale, bottom coarse sramed sandstone.

COAL with carbonacaous shale.

Coarse to very coerse graimed cross-bedded sandstome
mierbanded and lammated and offen intercalated with madnm
to fine gramed sandstone, very fine srained sandstone and greyv
shala.

sitstone amd offen mediom to coarse gramed sandstons
Laminze zt places hcchmed.

Interbandad very coarse to gritty sandstone and fine to mednm
eramed sandstone. Burrowing at roddle.

Top bicharbated.

Contact between Ranizanj Formation and Baralar Formation

27100

27630

13.30

3.50

13.30

550

Alernztion and mfercalzhon of very coarse to fine sramed
sandstone and grey shale. Burroonmz towards  boftom
Glossoptenis, Schizoneura towards bottom.

Datk grev to grev shale lammated with siltstone | fine to wery
fine pramed sandstome and at places carbomaceous shale.



276.50

286.10

303.30

316.80
320.75

321.50

329.02
329.50
330.75
331.05

338.30
338.51
338.90
H0.50
H1.40

335
365
M550
347.10
4720

286.10

30330

316.80

32075
32150

32902

32950
33075
33105
33830

33851
33850
340.80
4140
34333

34365
343590
347.10
4720
34933

9.60

1720

13.50

021
0.39
1.90
0.60
1.95
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9.60

17.20

13.50

0.43
1.23
030
725

021
039
190
Q.60
1.95

030
223
120
Q.10
215

IR

Clossoptenis, Schizonenra towards top.

Verv coarse to gramular arkosic sandstone often bandad with
madnm to fine sramed sandstone. Biochumming armowme and
shwnpme at nuddla.

Grey to dark grev shale mterlarminated with siltstone and very

fine to fme sramed samdstone. Sibcificaton at 300 40m and
urrovamg towards botioen

Heterolifhie sequence of coarse to wvervy coarse gramed
felspathic sandstone and fine to mednmm sramed :andstone with
grev shale and fine fo very fne sramed sandstones.

COAL. (Seam Zone — VII)

Top 30em carbonacesus shale wiath thin coal bands and rest

Inferbanded and lamunated very coarse to coarse graimed
sandstone and grey shals. Top half sandy and botbom half shaly.

COATL.
Grey shale mfercalsted with silstons.
COAT..

Top 2.3m. very coarse gramed zamdstome and rest very fina
gramed sandstone.

Carbonacaous shale

COAL.

Grey shale imtercalated with sity shale
COAL.

Grey shale mfercalated with siltstone and very coarze gramed
sandstone. Vertebrana towards top.

COATL.

Grey shale Glossoptens.

COATL.

Carbonaceous shala.

Grey shale lammated with sifstone, carbonaceous shale and
imtercalated with cosme gramed sandstome  Laminee
biochumed at places.

45



H835
H5.65

351.80
35245
362.70

365.00
3635.65

IBL.75

393.10
393.60
393.80

&
—
=
LN

406.40
408.17
405.40

416.60
416.75

34963
351.60

351.80

35243
36270
36500

36365
381.75

393.10

393.60
393.80
401.75

406.40

408.17
40840
426.60

426.75
43820

0.30
1.95

0.20

11.35

0.50
020
795

177
0.23
1820

0.15
11.45

030
1.95

020

(.63
10.25
230

0.63
16.10

11.35

|
023
18.20

0.13
11.45

/47

COAL.

Grey shale lammated with sifstone and fme srained sandstons.
Lammzs hiochumned at places

COATL.

Grev shale with very coarse gramned sandstone.

COAT.

Very coarze gramed fo gramular sandstome with fine sramed
COAT. (Searn Fona — VIIT)

Coarse to wvery coarse gramed cross-bedded samdstons
miferbanded with fine to mednm gramed sandstome and grev
shale with carbonacecuz shale coal band of 40cm. at
380.60m. depth Bioturbation af places.

Grey shale larminated with siltstone amd fme sramed sandstons
bandad with mednmn fo coarse gramed sandstone, rootlets,
Vertebraria, Glossopteris, Schizomenra within depth range of
351.75m. to 389 83m. Burmrows present af places.

COAT..

Carbomacaons shale

Grey chale interlammated and mierbanded with fme sramed
sandstome and  siltstome. Biohaobatiom at places. Rootlets,
Schizonaura, Vertebrana withm 400.40m. to 401.75m. depth.

Verv coarss gramed arkosic sandstons imterbaned with grev
Vertebrana wathin depth of 404. 10m. and 406 4 0m.

COAL.

Carbonacaous shala.

Crey shale mterbendad mterammated and mtercalatad with fme
to very fme gramed sandstone siltstome and often mednmn to
coarse  gramed sandstome with Debns  flow  deposit
Glossoptens, Fooflet and burmowinz presemt Schizoneura,
Vertebraria within 418 80m. and 426 60m.

COAL.

Grey chale altermately banded with mednmn sramed arkosic
sandstone towards fop and lamunated with silistone towards

47



435.20
44385

475.2
476.60

486.90

51745
318.45

328.80

44365
47520

476.60
43690

30740

31745

51843
52880

334.00

345 343
3155 315
140 140
1030 1030
20350 2050
1005 10,05
1.00 100
1035 1035
320 520
Borehole clozed

I

bottorn. 20em. coal band at 436.43m.

Coarse grained cross-bedded arkosic sandstone.

Grey shale lammiatad vath very fine gramed sandstome, siltstons,
bandad with mednmn to coarse sraimed arkoosic cross-badded
sandstone. 30cm. coal band at 467 30m.

COATL.

Grey chale intercalated with mediom to coase gramed
sandstome. Coal bands of 15em. and 40 em. 2t 479.35m. and
481 3m  depth respectively. Rootlets, Glossoptenis and
urrowine prezent.

Abemate saquence of Debris flow depostt and grey shals and
coarss to very coarse gramed cross-bedded arkosie sandstons.
Coal bands of 2o and 35em. at 3 45m. and 304 30m.
Grey shale mferbanded with fine to mednom gramed sandstone.
Cozl bands of 30em. 40em. and 40cm at 307.70m
30925m. and 312 85m. depth respactnvely.

COATL. (Searn Zone — VII}

Debnz flow deposit mfercalated with grey shale and
carbonaceous shale.

Gray shals mterhanded and nfercalated with mednmm sramed
sandstone and siltstone. Coal bands of 40cm. at 329 50m. and
331.25m. depths.

at 534,00 m. depth in Barakar Formation



II42

Borehole Mo, : AB -9

Location Lat. 23°43'56" Dinlhme Tt : 378
Long, 54°39'34' Date of commencamant © 20.02,1992
EL 456,69 m. Date of completion - 04.05.1592
Fmal Deapth 35200 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mess | very
@ | @ | @ | @
1 2 3 4 5
000 1210 1210 090 Shdee of mednmn sramed sand
1210 1270 0kD 060 Very fine pramed sandstons.
1270 1920 &30 63530 Ve coarse gramed to grammlar zandstone.
1920 2165 245 245 Coarse to very coarse prained sandstone with bands of fine
gramed zandstone.
2163 2300 333 335 Claystone with mliy chale
2500 2605 103 103 Mednm to coarss sramed sandstons.
2605 2645 040 040 Carbonaceons shala
2645 2665 020 020 COAL
2663 2728 043 063 Carbonaceous shals
2738 2730 022 022 COAL
2750 2580 1.30 1.30 Fme sraned carbonaceos sandstone
2880 2930 070 070 Carbonaceouns shala
2930 3020 070 070 Shalewith sy e
3020 309 070 070 Carbonaceouns shala
3090 MBF 385 39 Fme gramed zandstome coarsemine dowm to coarse graimed
crozs-badded sandstone.
3483 3305 0.20 020 COAL with carbonaceous shale.
3305 3603 05 098 Carbonacesus altstons.
3603 3623 020 020 Carbomaceons shala
3623 38510 187 187 Coarse gramed biohwhated sandstone bottom grev shale with
carbonacesus shals.
3810 3847 037 037 COAL.




38.47

45.00
4314

3.63

3.80
46.30
46.60
47.40
47.60
48.43
48.93

49.65
50.80
32.70

3398
61.00

63.18
63.438

63.98
66.33
6230

76.60
§2.03
8143

50.80
52.70

53.98

61.00
63.18

63.48
65.98

66.33
69.30
76.60

82.05
§2.45
B4.75

6.53

0.24
041
0.15
0.70
0.10
0.80
0.20
0.85
0.50
0.70

1.15
1.90
1.28

7.02
218

0.30
2.50

0.35
297

7.30

343
040
230

650

0.24
041
0.13
070
0.10
0.80
020
(.85
050
070

1.15
1.90
1.28

7.02
218

030
250

033
297
130

5.43

0.40
230

Intertanded mednm fo coarse sramed :andstome, fine sramed
sandstome and grey shals. Bottomn with fme sramed cross-
bedded zandstona.

COAL wath shale. {Seam Zome — IIT)

Very fine to fine sramed sandstome with grey shale at bottom.
COAL.

Fine sramad carbonaceous sandstone.

COAL.

Shala with fme gramed sandstone lammas, bottom shekensidad.
COAL wath shale.

Sandstome with shale bottom grey shale.

COAL.

Top 10cm. carbomacecus shale rest coarme gramed sandstone
with grey shals

COAL.
Grev shale with coarse gramed carbomaceous sandstone.

Carbonaceous shale with coal bands of 0.20m. and 0.14m_ at
52.70m. and 53.15m. depth respectiely.

COAL.

AMemztion of grev to dark srey shale and medium to fme
eramed sandstone with a very thm coal band at nuddle.

COAL.

Imferbanded grev shale and mednmn fo coarse gramed
sandstone.

COAL.
Alemahon of coarze sramed zamdstone and grev shale.

Coarse to wverv coarse gramed cross-bedded arkosic
sandstone.

COAL. (Seam Zone — III)
Carbonzcecus shals. (Seam Lone — IIT)
hlednmm fo coarse gramed sandstome with grev shale at top and



84.73
§3.00
86.30
8045

114.35
114.75

122.30

—
Ead
[ o]

-1
L

124.70

128.18

129565

131.15
131.25

133.75

136.30

141.00

§5.00
£6.30
20.45
0215

92.33
102.10

114.55

114.75
12230

12275

124.70

128.18

129.65

131.13

13125
133.75

13630

141.00

14335

25
1.30
4.13
1.70

040
953

12.45

043
1.95

348

1.47

1.50

0.10
2.50

023
130
4.13
L.70

040

9.53

12.45

0.43
1.95

148

1.47

1.50

0.10
250

Grey shale lammated with zibstone and fine sramed sandstons.
Very coarse grained to gramalar quartze-felspathic sandstoms.

Verv coarse gramed to gramlar sandstome with carbonaceous
shale and grev shale at bottom.

Carbonaceous shala.

Interbanded and mterlammated sreyv shals, very coarss gamed
Fme to mednmm sramed felspathye sandstone. mberhanded with
coarse to very coarse sraned sandsfone, grev shale and
siltztona. Bottom grey shale, cross-lbmmmbon o fme sramed
sandztoma.

COAL.

hediom gramed felspathic sandstome grades dowm to very
coarse to gntty cross-bedded (set height Som ) sandstone with
siltztone lense. At top grev shals.

COAL.

Interbmmated grey shale and fme fo very fme sramed
broturbated sandstone.

hedium gramed bichrbated sandstome srades dowm to coarse
to very coarze gramed cross-bedded sandstone (et heisht
Bem ). Bottom 0.13m. carbonacecus shale.

COATL.

Fme gramed felspathic :andstone banded with grev shale at
muddle. Top greyv shale.

COATL.

Very coarse gramed to grifty cross-bedded sandstone, bottom
ickensided and silicified

Fme gramed hioturbated carbonacenus sandstone zradss dowm
to siltstone with grey chale at bottom.

Diebris flow depoat.



143.55

14375

14675

148.15

153.25

153.60

154.85
154.95
155.55
169.32

170.05
174.35
17495
182.95
184.55
186.35

193.35
194 46
194 85

196.69
197.0d

143.75

146.75

148.15

15323

153.60
154.83

15555
15932
17005

17435
17495
18295
13495
18633
19335

134 46
194 85
196.69

197.00
19833

0.20

3.00

1.40

3.10

0.35

0.10
060
13.77
0.73

4.30
060
8.00

e
Fo

1.40
700

1.11
0.39
1.34

0.31
1.35

020

3.00

140

5.10

035
1.25

0.10
(.60
13.77
0.73

430
0.60
.00
2.00
1.40
7.00

1.11
039
1.84

031
135

Interbandad fine sramed to medim sramed felspathne
sandstons and grev shale

Verv coarze gramned to goity cross-bedded felspathic
sandstome with thin grey shale hand.

Interbanded and iderlammsted fine to mednm sramed
sandstone, grey chale and silistome. Botiom grey shala. Core
dip— 15° to 167

COAL. {(Seam Zone —II)

altstone. Glossopterss, rootlats,. Shckenside with siherfication at
rddla

COAL.

Grey shale wath siltstone, bottom grey shals.

COAL.

Grey zhale with sidentic shale, top shekensidad bottom fine
graned sandstone.

COAL.

Gray shals with silty shals.

COAL.

Grey shale with thin debns flow depo=it at nuddle.

COAL.

Unsorted and ansular clasts of quartz and felspar embedded
withm grey, carbomaceous fine to mednm sramed sandy matrx
Dbz fow conslomerate’) with zrey shals bands 2t top and
bottom.

Carbomaceons shale with very thin coal bands.
COAL.

Greyv shale with fine carbomaceous sandstone at rmddle, botiom
0.3%m. carbonacenns shala

COAL.

Unsorted and angular clasts of quartz and felspar embadded
withm grey, carbomacemis fine to mednm sramed sandy matrx



198.35

198.60

205.75

20950
210.30
211.0d

215.15
217.00
218.40
22145
223.30

226.30
22775

233.535
237.05

238.55

240.05

244 30

24780
248.80

198.60

20375

209.60

21030
211.00

215.15

217.00
21840
22143
22330
22630

22775

23353

23705
23865

24003

244 B0

247 80

24890
24930

0.70
0.70
415

1.85
140
3.05
1.85
3.00

140

475

300

1.10
040

Q.70
0.70
413

1.83
140
305
1.83
3.00

350
1.60

140

3.00

110
0.40

33

{Dabris flow conslomerate]); bottom 0.30m. zrey shala.
COAL.

Iiterbandad and lammated grev shale very fine to medism
shale Vertebraria lossoptenis, Schizomeura at middle and
towards top.

Grey shale mtercalated with carbonaceous shale.

Verv coarse gramed felspathic cross-bedded (set height —
Bem) sandstone grades upward to fine gramed felspathue

Carbonaceous shala.

Diebris flow deposit. Top and bottorn 0. 70m. srey shala.

Grev shale, top shekeemsidad

Intertemded / lammated grev shale and ey fine pramed to fine
eramnad sandstone, biohurbated and shekensided bottom.
hlediom graimed cross-laminated arkosic sandstone.

gramed to very fine sramed zandstome. shekenzsided at msddls.
Greyv shals, bottom shickensided . rootlets, Glossoptens.

Grey shale mferbanded with mednmn to coarse gramed

hlediom gramed cross-bedded sandstone srades dowm fo
coarse to vary coarse gramed to pebbly sandstome.

Grev shale mterbanded with very coarze fo coarse sraimed
quartzo-felepathic  sandstome  bamd, top and  bottom
shekansidad.

hlediom to coarze gramed quartzo-felspathuc cross-bedded
sandstone with grey shale bands. Biohwbation 15 presant.
Grey to dark grev shals.

COAT..



245330

25295
254.35
15445

239.50
259.90

266.10
266.40
267.90
268.20

268.85
27015

273.30

28525

290.60

299535
306.75

314.30

252935

25433
25443
25930

25990
26240

266.10

26640
26790
26820
268.83

27013
27330

28325

290.60
29953

140
0.10
5.05

0.30
1.50
0.30
063

1.30
3.15

11.95

720
8.03

10.85

1.40
0.10

5.03

0.40
250

030
1.50
030
0.65

130
315

11.95

720
8.03

1083

I

Grey shale mterbanded with fme prained sandstone, siltstome
and mednm to coarse gramed cross-bedded sandstone,

COAT..

Verv coarse to coarse gramed gquartzo-felspathic samdstone
with grev shale bands at top and botiom.

COAT..

Grey shale nferbanded with madnmn sramed sandstome, pabbhy
sandstone and coarse grained sandstome.

Coarse to very coarse grained cross-bedded sandstone
mierbanded and lamnnated with fine sramed sandstons and grey
shala

Carbonacaous shale

Inferbanded verv coarse gramed sandstone and grev shale.
COAT..

Coarse gramed sandstone and grey shale top sandstone,
bottom grev shals.

Carbomzceous shale with coal bands.

hizmby grey shale with coarse sramed sandstome filled burrows
at places.

Interbandad and mterlaminatad coarss to very coarse sramed
cross-bedded sandstone. mednmm fo fine gramed cross-
larminated sandstome and grev shale (Glossopteris, rootlets at
muddle, biohrhation towards top and bottom.

Veryv coarse gramed fo sramular (zrtty) arkosic sandstone.
Interbemded and mterdammated grey shale and silistone fine
graimned zandstome with occasiomal bands of coarse to very
coarse grained sandstome and debns flow sandstone. Bottom
with bichurbation, top with Vertebraria, rootlets.

Pebbly sandstone with thin shals lanses.

Grey shals with thin fo thick alstone lammas. Occasionalby
thick debriz flow deposit, very coarse graimed srtty sandstome
band at places.

Very coarse grained fo grifty sandstone grades down to pebbly



332.05

Hi%0

33205

343590

35200

640

13.85

6.40

13.85

I35

sandstome to conslomerate with thin to thick grey shale band
and debrs flow: it

Very coarze to granular :amdstome mferbandad with grey shale
and zlistone. Fault at mmddle, Glossoptens, Vertebrara
rootlets, Sphenoptens at 330.60m_ (7).

Alermate bandad deposit of coarse to very coarse sramed fo
entty sandstone and grev shale with slfstone lammas Tt is

Contact between Barakar Formation and Talclir Formation

6.10

6.10

Wlednmm fo coarse gramed gresnish white to gresnizh sandstone
erades upward to fine to very fine sramed greenish sandstome
with shale bhands, chlombe lammas lense ofe. sapdstone 1=
mocaceons. Slckenside with sibeification at top and bothom.

Borehole clozed at 35200 m. depth in Talchir Formation



Il /56

Borehole No. : AB 10

Location Lat. 23°44'09" Dinlhme Tt : 378
Long, 54°39'08' Diate of commencamant © 23.05,1992
EL 448,38 m. Date of completion o 071992
Fmal Deapth 27500 m. Losged by - K Mondal
Water tabla : T00m.
From To Thick- | Feco- Lithology
mess | very
(zn) (o) | m) )
1 2 3 4 5
.00 543 245 020 Shdee of mednm to fine sramed sand .
945 2780 1813 1515 Grer chale mterbanded and imfercalated with mbistone and
maednm to fime and occasional coarse gramed sandstons.
2760 2500 040 040 COAL (Beam Zome — V)
2800 2340 040 Q40 Grevshala
2840 2905 04> Q65 COAL.
2205 32 3515 315 Grey chale miertended with mednmn to coarse gramed
zandstone. Top and botiom with srey shals.
3420 3560 440 440 COAL.
3860 4140 280 1EB0 Grev chale lammated wath sitstons top srev shals and bottors
very coarse to entty sandstone.
4140 48%0 750 750 COAL.
4890 3090 2 200  Grev shals mtercalated with carbonaceous shals.
5020 5130 0s0 Q60 COAL.
5150 3450 340 340 Coarse gramed cross-bedded sandstone srades upward fo
miadnmy to fine sramed sandstone with grey shals af top.
5490 5810 320 320 Greychale mierammated with silistone. nohrbation at places.
5810 B285 435 43533  Coarsefovery coarse gramed cross-bedded sandstone.
6263 6313 030 050 Grevshals
6313 6340 025 023 COAL.
6340 6380 040 040 Grevzhals
6380 6412 032 032 Carbonaceons shala
6412 6440 028 028 COAL




64.40

6453
63.70
63.93

86.40
86.32
175
83.00

24.40
84 .63

95.65
97.65

104.50
116.60

123.40
123.80

126.60
129.60

133.50
133.70

65.70
63.93

75.70

§6.40

86.52
0275
93.00
o4.40

94 63
95.63

97.65
104.50

116.60
123.40

12380
126.60

12960
13350

133.70
163.95

b R o
| o] bt
L Lah

-]

Lan

10.70

0.12
6.23
25

1.40

12.10
6.80

020
3025

1.13
023
973

10.70

0.12
6.23
025
1.40

023
L.OG

2.00
6.83

12.10
6.80

040
2180

3.00
390

020
30.25

Carbonaceous shala.

Grev shale, top very coarse sramed zandstone.

COAL. (Beam Zone—V)

Grey chals mterbemded and intercalated with mednmm to coarse
— I r

Altamnation of very coarse srained cross-bedded sandstone and
grey shale Botiom mterbandad with debns flow depost and
Carbonaceous shale.
COAT.

Sidentic shala.
hediom to coarse grained sandstone mterbanded with greyv
shala.

COAT..

hlednm to coarse gramed sandstone mterbanded with grev
shals.

COAT..

Grev shale mferbanded and mfercalated with fine to coarze
gramed sandstone and oocasionally with debns fow

Coarze to very coarse grained cross-bedded sandstons.
bedded sandstons.

COATL.

Grev shale miercalated with carbomacecus shale and mednsn
gramed zandstone.

COAT. (Bazm fone —IV)

Greyv shale mtercalafed with carbomacecus shale and banded
with conglomerate, rootlets, Glossopteris, Vertebrana

COAL. (Saam Lones —IV)

Grey shale larmmatad with silistone and fine to coarse sramed
shickenside at places. Footlets, Gloszoptens and Vertebramia at
places.

(Beam Zone — IV



258.80

263.80

27115

16933

17055

194.70
195.05
202 55

20455
20335
23235

258.80

26380

27113

278.00

340 540
1.2 1.20
415 2415
035 033
730 750
2 200
080  0OEO
2700 20,00
2645 1170
300 3.00
735 335
633 350

COAL. (Seam Zome — IIT)
Grrey shale lammated with fine sramed sandstone and silstone.

COAL.

Carbonacaons shala

Grey shale (lushly facthwed, shckensided) mterbanded with
Very coarse gramed cross-bedded sandstons.

Carbonaceous shals. (Beam Lone — IIT)

and occasiomally wath coarse sramed sandstome. Totzl undt &=
hizhly factored Shckensided, broken and crished and also
faulted (loss of cores).

Verv coarse to gntty sandstone mterbandad with grev shale
Total mwt 1= frachred, crshed shofied  shickeresded and
faulted (losz of cores].

Fme egramed sandstome mferlamimated with srev shale hichhy
cruzhed and frachrad, faalted (Joss of cores).

Verv coarse fo pebbly sandstone with debrs flow deposit.
Total unit &= leshhy crushed and facthred, shickensidad | faulted
loss of cores).

Fine gramed formigpmous sandstome. Practored, crushed and
faulted (loss of cores).

Borehole clozed at 275.00 m. depth in Barakar Formation



Imrse

Borehole No. : AB 11

Location Lat. 23°45°20" Dinlhme Tt - a7
Long. 54°36'50 Date of commencarnant © 16.03,1993
EL 41939 m. Date of completion o 050115994
Fmal Deapth S64.00 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mess | very
() (i) () )
1 2 3 4 5

000 1330 1330 050 Shdee of very fme pramed s=md.

1350 2460 1110 1040 Doterhemded and lawnated ey shale very fine sramed hard
and compact sandstome, silfstome. Sandstone = mucaceous,
calcareous and shckensided Sigmahures of shmpns, sam
mapression of Vertebrana, leaf’ mipreszion of (Glossoptenis and
rootlets.

2460 2480 020 020 COAL.

2480 2330 03 050 Grevshals

2330 2375 045 045 COAL.

2375 3025 450 450 Grey shale wath ossopterss, Vertebrana and Schozoneura,
rootlets.

3025 5015 1990 1765 Grey chale misbandad and bmmated wath fine to very fine
gramed and mednmm graimed sandstone. Sandstone 1= hard
compact, micacems and gresmsh grev i colour. Glossoptens,
Vertebrara and roctlets at places.

3015 6000 985 450 Greychale with sty mtercalahon towards bothom.

6000 6310 310 310 Coarssto vary coarse pramed feldspathic sands=tone.

83.10 T30 550 T.00  Grevshale zamdy af rmddle. Eootlets, Vertebrana af places.

7300 9510 2210 1700 Interbanded and lamimated grey shale fine to very fine sramed
hard, compact and micaceous sandstone. Laminae at places
biochumed. Eootlets, Vertebrana and Schizomenra 2t places.

9510 9520 010 Q10 COAL.

9520 970 1.50 130 Grey shale with alty lamunas fowards bottom, Vertebrana
Schizonaura, rootlets.

2670 9690 020 020 COAL.




96.90

130.40

136.43
135.60
13728
137 41
138.15

150.10
154.50

—
L
Fh
= |
L

160.00

179.05
180.05

190.00

112.70

112590
116.75

150.40

156.43

156.60
13728
15741
158.13
150.10

15450
156.75

160.00

15.80

0.20
3.85

13.65

6.03

0.17
068

0.74
11.95

o
&

| o]
| o]
LN

L
| o]
L

15.80

020
3183

13.65

6.03

0.17
0.68
0.13
0.74
11.95

410
223

I 6

Interlammated and banded srey shals, fine to very fine sramed
hard compact, micacecus, geenih grev, cross-bedded, flaser
bedded sandstone and alstome Vertebrama Glossoptens,
Schizoneura and rootlets present.

COAL.

Grey shale bmmated with fine to very fine sramed sreamsh prey
micacens sandstone. Eootlets, Vertabrana,

Very fme to fine sraned hard compact micaceous, sreemish
erey sandstone with pebbles and sramules mbnication at middle.

Dartk grey hard shale with thin lammae of siltstone. Bottom
carbomacecus shale of 0.13m. at 136.30m. depth.

COAL.
Carbonaceous shala.
COAL.
Carbonaceous shale

Inferbanded and lamonated srev shale and very fine sramed
zandstone.

Hard and compact grey shals.

Crenr shale lammratad and banded with fine to mediom sramed
sandstones.

Grev chale mterbanded and lammated with fine to very fme

Contact between Ranizanj Formation and Barakar Formation

17903

180.05
190.00

19855

19.05

1.00
995

19.03

L.O0
993

Abernate sequence of very fine to fine sramed sandstone and
Signatures and penecotemporaneous struchures and sgnature of
biochurming at places. Core dip— 87 to 107,

Crav shals.

Grey zhole mterbanded and laminated with fine to verv fme
eraimed sandstone. zsilfstome and coarse to very coerze graimed
cross-beddad sandstone. Glossoptens, rootlets at places.
Coarse to verv coarse gramed cross-bedded sandstons wath



198.35

223.50
225.30
215.68
22596

23735
23767
238.10

247.70
24734
245.40

263.05
265.90
267.65
27940
281.02
281.70

296.50
300.50

313.35

22350

2530
1568
1596
23735

23767
238.10
24770

247 84
14840
263.05

26390
26765
27940
281.02
281.70
29630

30050
31335

31395

2495

1.80
0.38
028
11.3%

0.32
043
260

014
0.56
14.65

4.00
12.85

0.60

2493

180
038
028
11.39

032
0.43
9.60

0.14
056
14.65

283
175
11.75
1.62
0.68
14.80

4.00
12 85

0.60

I /el

mterbeds of mediom gramed cross=-bedded sandstone, grev
shale sandv shals

Heterolithic zaquence of grey shale coarse to very coarse
gramed, mednmm sramed, fne to very fine mamed sandstone
and siltstome. Glossoptenis, Vertsbraria, rootlets at places.
Grey shals with thin coal bands. (Seam Lone — VIII)
COATL.

Carbonacaons shala

Grey shale mercalated with carbonacecus shale lammated and
banded with mednm to fine gramed sandstone silistone.
Glossoptens, rootlets. Shekenzidad at places.

COAL.
Carbonacsous shale

Grey shale bninated and banded with mednmm to fine sramed
zandstone, silistome

Carbonaceous shala.

COAL.

Grey shale with fine fo mednmy pramed sandstone, silistome.
Coal bands of 0. 40m. theck at 248 65m. and 251 25m depth
and three 30cm. thick coal bands at 233 70m, 258.80m. and

262 50m. depths.

COAL.

Grey shale with fine to mediom gramed sandstons and siltstons.
COAL.

Grev shale mtercalated with carbonaceous shale.

COAL. (Seam Zone — VIII)

Heterolithic saquence of grey shale, fme to medimm grained and
oocaziomal coarse to verv coarse gramed cross-bedded
zandstome with coal bands and laminas.

Grey shale with thm coal bands and laminza.

sandstone, often cross-bedded with thin coal bands.

COAL.



313.95

325.60

32780

H1.60

396.55
397.50

433.35
43405

436.40
438.25

451.40
45340

g
LN
-1
| =]
L

463.%0
46443
464.30
463.33
4635.30
466.80

25.60

327.60
341.60

352.60

39655

39750
42275

43333

43405
43640

43825
451.40

45340
457235
46390

464.43
464.80
46533
46550
466.80
469.90

11.65

1400

10.60

=
-
[

| o]
Lad
LN

1.85
13.15

e
Fo

385
6.65

0.53
0.37
0.53
0.17

1.30
3.10

11.65

200
14.00

11.00

4395

05835
25.25

10,60

070
233

1.83
13.15

2.00
385
6.63

0353
037
033
0.17

130
310

I /a2

Grey shale with biochumed lammae of fme to very fme gramed
sandstone and siltstone and thin coal band

COAL.

Grey shale vath fine gramed cross-laminated sandstome and
alt=tone.

Grey shale with fne to very fme samed sandstome and
occasional thin eoal seams at middls.

Heterolithic sequence of grey shals. fine to very fine sramed,
mednmn gramed sandstome and sifstone with thin coal seams af
places. Bottom (. 20m. carbonacesus shale.

COAL.

Greyy shale vath fine to very fine srained zandstone, siltstone and
miadnmm to coarse srained samdstone 2 places. Several thin coal
bands at top and ruddle.

and mednmm fo coarse gramed sandstone wath very thin coal
bands af places.

COAT. (Sazm Fone — VII)
towards bottomn Twe thin coal bands towards top and bottom.
COAL.

Unsorted and ansular clasts of quartz and felspar embedded
withm grey, carbomacaons fine to mednmy sramed sandy maatr
{Debns flow conglomerate) with thm erey shale.

Grey shale with thin coal lammze at nuddle.

COAL.

Grey chale wath fine to mediom gramed samdstone 1.00m.
debiric flon unit tovards bottoem.

Carbomacaous shale.

COAL.

Carbonaceous shale

COAL.

Greyy shale wath thin coal lamnze at nuddle.

Carbomacecus shale wath thin coal bands of 0.22m, 0.1%m



465.50
473.32
476.60

480.25
480.73
482.05

48740

500.00

335.50
336.60
336.85
537.05
53795

560.70
361.50

47532
476.60
48025

480.73
482.05
43740

500.00

31953

LA
|
:\.-'I
(=]
LA

LA
| o]
b=

d
LA

Lh
Laa
:\.-'I
LN
=]

336.60
336.85
33703
53795
36070

361.50
36400

342
1.28
365

D48
1.32

335

1260

19.55

6.30

1.10
25
0.20
0.20
.75

342
1.28
365

0.43
132

533

12.60

630

090

B.73

1.10
025
020
0.90

2275

Q.80
250

Il /63

and 02%m. at 466 50m _ 4675%m and 467%4m depths

COAT.
Carbonaceous shale.

Grev shale with coarse gramed felspathic sandstone band at
mmiddle. Bottom with very fine sramed sandstons.

Carbonacsous shale
COAL. (Bazm Fone — VII)

Very coarze gramed to gramular cross-bedded zandstone wath
erey shale and carbomaceous shale laminas 2t places.

Altemats sequence of grey shale and mednm to coarse sraimed
felspathic sandstome with cocasional very fine sramed sandstome
to ailtstone lammae

Imferbanded and lammated zeguence of zrev shale fme fo
mednmm gramed sandstone, silfstome and oocazional coarze
graimed sandstons band af places.

Heterolithic sequence of grey chals fine to mednms gramed
coarse gramed sandstone and silistons.

COAL. (Seam Zona — V)

Altemnate saguence of grey shals, fine to medium sramed coarse
gramed sandstone and silt=tone. Thm coal lammas at places.
COATL.

Carbonaceous shala.

COAL.

Heterolifhie sequence of zrev shale, silistome, fine sraimed,
mednmm gramed. coarse zramed zandstome and a thm coal
lammae towards top.

COAT. (Beam Fone — V)

Coarze graimed arkosic sandstone with grey shale band at
rmddla

Borehole clozed at 56400 m. depth in Barakar Formation



I

Borehole No. : AB - 12

Location Lat. 23°43'58" Dinlhme Tt : 378
Long, 54°38°37 Date of commencarnant © 3081992
EL 436,61 m. Date of completion - 09.02,1593
Fmal Deapth £20.50 m. Logzed by - K Mondal
From To Thick- | Feco- Lithology
mess | very
() (i) () )
1 2 3 4 5
000 1100 1100 030 Shdssofzmd
1100 1435 335 110 Sifstome mtercalatad with mand=tons.
1435 1el15 180 180 COAL.
1615 18%0 273 275  (rey shale with sulfy lamimme
1890 1995 1.05 105  Coarse gramed sandstome srades upward to mednm sramed
sandstone.
1995 2075 080 QB0 Grershals
075 2110 035 035 COAL.
2110 2285 .75 1.75 Grey shale with mednm sramed cross-bedded sandsfone at
bottom.
2285 2330 045 045 COAL.
2330 2540 510 510 Deark grey shala
28B40 2905 04K5 063 Carbomaceons shala
2005 3335 430 430 Grey chale miercalated with mednmn zramed sandstome at
rmddls.
3335 3360 025 025 COAL.
3360 3980 620 620 Grev shale mierhanded and mtercalated with fine zramed
sandstone and slstone.
3980 3991 011 0.11 Carbomaceous shale {Seam Fone — VII).
3991 4032 041 041 COAL.
4032 40380 048 043 Carbonaceous shale and bottom 0.23m. Sandy grev shale.
4080 4170 05 090 Grevshals
4170 4190 020 020 COAL.




4120

69.20
6983
69.93

71.35
7170

4540

69.85
69.93
71.33

71.70
72.60

350

0.65
0.10
1.40

0.35
0.90

350

L.OG
130
Q.70
0.30
200
028
038
0.74
020
0.75
0.15
253
020
090
120
0.43
040
1.00
0.40
890

0.65
0.10
140

035
090

Il /65

Grey shale misrbanded with medwm gramed zandstome at
muddle.

Coarse gramned cross-badded sandstone.

Grey dhale

Carbonaceous shale

COAL.

Grev shale mbercalated with carbonaceonus shale.
Carbonaceous shals

COAL.

Carbonaceous shala

COAL.

Grev shale mtercalated with carbonaceous shale.
Carbonaceous shale

COAL.

Carbonacaous shala

Mednm sramed sandstons with thn shals bnines

COAL.

Grey dhale

COAL.

Grey shale with thin vwirain lammae and strezkes,

COAL.

Grey shale with thm brmmae at places, medizn gramed
sandstons band at nuddle. Eootlet, Glossoptens, biochumume at
places.

COAL.

Carbonacaous shala

Greyv shale mbercalated with carbonaceous shale at rddls with
thin vitram bands. Schizomeura | (Hossoptens, Kootlets towards
top and bottom.

COAT.
Top 0.60m. carbonacecus shale and rest ey shals.



71.60
73.90
7540

79.30

1975

81.70
81.80
8230
84.00
84.30

86.93
88.23
8845
89.05
91.53
92.03
92.50

83.10
84.10

106.05
107.70

119.05

73.90
75.40

75.70

79.30

19.75

§1.70

E1.80
§2.30
§4.00
§4.30
§6.93

§8.25
B8.43
89.05
91.55
92.03
92.30
93.10

106.05

10770
119.03

120.45

1.30
1.50
0.30

3.60

0435
1.95

0.10
0.50
1.70
0.30
2163

1.32
0.20
0.60
2.50
0.50
043
0.60

9.50

1.65
11.35

1.40

1.30
1.50
030

360

0.43
1.95

0.10
050
170
030
2.63

132
020
0.60
250
050
0.43
0.60

1.00

143

950

1.65
11.35

140

IT /6

Iterbanded grev shale and zilstone. Bottorn mbercalated with
carbonacesus shals,

COAL.

Grey shale mterbanded and mtercalated wath fine sramed
zandstone, siltstone and carbonaceons shals.

Carbonacaous shale

COAL.

COAL.

Sidertte shala

COAL.
Carbonaceous shala
Grey shale

COAL.

COAL.

Gray shale mfsrcalated with milsfone at places, bottom with
carbonacesus shale.

COAL. (Seam Zome — VII.
Grey dhale mterbmmated with zilstone and fme sramed
sandstons, oocasional coarse sandstone hand at places. Top,

Very coarse to coarse sramed cross-bedded zandstone srades
doon fo grey shale,

Diebriz flow deposit intercalated with sibt=tone at places.
siltstone lammae at places.
Light grey shale wath zandy shale towards top. Footat



120.45

158.60
160.15

163.40
163.80

168.75
168.38
169.65

186.40

190.00
191.20

193.10
193.50
194 65
194 .83
196.15
197.05
19721

122.05

158.60

160.15
163.40

16380
168.73

16883
169.65
18220

183.60
184.75
136.40

190.00

19120
193.10

193.50
194 .65
194 83
196.15
197.05
19721
19830

1.60

0.13
0.77
12.55

1.40
1.15
165

3.60

1.20
1.90

040
1.15
0.18
1.32
0.90
0.16
.03

160

0.13
0.77

140
1.15
1.63

360

120
190

040
1.13
0.18
132
090
0.16
1.03

/&7

lossopters.

Coarza graimed sandstone contaming carbonaceous shale bands
and migpshmre of mucrofaolt, shmopme Bottom coarse sramed
sandstone.

COAL. (Seam Zome — VII.

Pabblr sandstone grades upward fo coarse to very coarse
egramad sandstons.

COAT.

Alernation and pdercalzhion of grey shale and fine to very fine
erained sandstone.

Carbonaceous shala.

COATL.

Grey chale mterlammated with very fine fo fine and mediem
gramed samdstome. Oecasionzl coarse  zandstone  and
carbonacesus shale bands at places. Bioturbation towards fop.
Carbonacecus shale at top and at the bottom.

COAL. (Beam Fome — V).

Grrey shale with paper thin sily lammae. Vertebraria rootlets.
hediom to cosmse gramed sandstome with grey shale
intercalation at places.

Greyv shale with fine gramed sandstone bands towards top and
carbonmaceous shale bands at botton.

COAL.

Very coarze to coarse graimed cross-bedded samdstons. Top
and bottom carbonaceous shale.

COAL.

Grey shals contamings thin coal ammas.
Carbonacaous shala

COAL.

Grey dhale

Carbonaceous shale

COAL.



198.30

201.70
201.%0
203.30

203.75

236.65
236.91
23735

241.40

248.69
243.82
25031
250.95
251.15

20170

20190
20330
203.75

21830

21965
22225
22323
22382
22400
22720
229 65

23663

23691
23735
24140

24315

248 .69

24882
25031
25095
251.15
254 83

340

0.20
1.40
043

14.55

1.35

-
-

1.00
0.57
0.18
3.20

243

0.26
044
405

3.54

0.13
149
064
0.20
3.68

340

020
140
0.43

14.55

1.35
2.60
1.00
0357
0.18
320
143

7.00

026
044
4.03

3154

0.13
1.4%
0.64
020
368

IT /68

Grey shale contamnme fine fo mednm sramed sandstone bands
towards bottom

COAL.

Grey shals intercalated at places with siltstone.

COAL.

AMernation and mterlammation of grey shale and mednmn to
very coarse gramed cross-bedded sandstone. Boftom
carbonacesus shals.

COAL.

Grrey shale lammated wath siltstome.

Carbonaceous shale

COAL.

Carbonaceous shals. (Beam Lona— V)
Greyv shale mberbanded with coarse gramed sandstone.

Coarza to very ocoarse gramed sandstome with thin
carbonaceous shale lammae.

Grey shale mferbanded with mednmn fo coarse gramed
sandstons, and siftstone. carbonaceous shals bands at places.
COAT..

Carbonaceons shale

Grey shale miercalated at places with siltstone and mednmn o

Coarse to very coarse gramed cross-bedded sandstons banded
with grev shale and carboracecus shals.

hlediom to coarse gramed sandstone mterbanded with grev
shale and carbonaceous sandstone.

Carbomaceous shale / shaly coal (Beam Zone —IV)
COAL wath 0.08m. sideritic shale band at 245 3%m. dapth.
Grey chale.

COAL.

Grey shale with 2 band of medimm gramed sandstone at nuddla.



254.83
2335.08
235.62
25578
256.58
256.83

257.08
25925
15940
263.95

266.55
268.55
27055
270.85

27395

281 45
281.50

£

Fa
=

Laa (]
L Lh
L

318.32
318.85
31927
319.52
32205
32755
33045

336.55

25508
25562
25378
25658
25683
257.08

259135
25940
263 95
26665

268.53
27055
27085
27395

31E.85
31927
31952
32205
32755
33045
33655

33703

25
.54
0.16
0.80

25

25

1.90

-
N

0.30
3.10

7.50
045
360
8.03
2477

0.53
042

25
153
3.50

-
-

6.10

0.50

025
054
0.16
0.80
023
023

217
0.13
453
270

1.90
2.00
030
310

150
0.43

360
§.03
24.77

033
042
025
2353
530
290
6.10

050

Il ae

Carbonaceous shale

COAL.

Carbonzceous shals with coal bands.
Grey chale.

COAL.

Carbonaceous shale with thin coal mmae.

Crrey shale with occasional silty shale
COAL.
Crarse gramed sandstone grades upward fo greyv shale.

Interbanded and mtercalated grey shals and mednmm to coarse

Carbonaceous shala.
Grey shale mterbanded with medium fo fine sramed sandstone.
COAL.

Grey shale with one band of mediom sramed sandstones af
reddla.

COAL wath a 0.35m. sidentic shale band at 276.88m dapth.
Grey shale

COAL. (Seam Zone —IV)

Wery coarse sramed sandstone srades upward to zrey shals.

Interbanded and mtercalated srey shale, fine to coarse sramed
sandstons. Bottom grev shals.

COAL.

Grey shale.

COAL.

Grey shale interbandad with fine to medium srained sandstone.
Very coarss gramed arkosic sandstone.

Grey shale interbanded with fine to very fine grainad sandstone.

Coarze to very coarse gramed arkosic cross-bedded
sandstons

Grey shals.



337.05
33768
338.05
338.535

33598
332.55
340.05
182
185

3755
HILTS

35795
35843

358.55

378.40
379.00
382.30
39240
392.80

396.85
39715
39785
398.30

33768
338.03
338.53
33898

33955
34003
341.82
34195
34755

34775
35793

35843
35855
36055

36503
37135
37840

379.00
38930
39240
39280
396.85

397.15
39783
39830
406.63

0.63
0.37
0.50
043

0.57
0.50
1.77
0.13
3.60

0.20
1020

048
0.12

-
-

4.50
6.30
7.05

060
1030
310
040
403

0.30
0.70
0435
8.35

0.63
037
050
0.43

0.57
050
L7
0.13
5.60

020
10.20

0.43
0.12
200

4.50
630
7.03

0.60
10.30
310
040
4.03

030
Q.70
0.43
B35

Gray shale.
COAT.
Sandyv grey shale with carbonaceous shals band.

Top 0.753m. grev shale and rest coarse sramed cross-bedded
arkosic zandstone to fine pramed sandstome.

COAL.

Grey shale mterhanded and mtercalated with fme fo very fine
erained sandstone. [aminas biochumed at places.

COAL.

Carbonacaous shala

Fme sramed sandstone nferbandad with greyv shals with shmop
sznaturs.

hledium to coarse srained cross-bedded sandstone.

Grey chale

Grey chale mierbanded wath siftsfone and fine fo medmm
eraimad cross-bedded sandstome. Bottom grey shala

COAL. (Beam Fome — IIT)

Very coarse gramed fo gntty sansdstone.

Grey shale mterbanded with fine fo mednmm sramed sandstone.
COAL.

zandstona.

COAL.

Grev shale mtercalzted with carbonaceous shale.

COAL.

Intertanded greyv shale, slfstone and fine sramed sandstone.



406.65
40745

408.50

410.37
411.05
413.35
41483
41545

41%.20
411.50

426.70
416.85
427.05
42735
42795

43415
434 83

407745
40830

41037

411.03
41385
414.65
41545
41920

42190
42670

42683
42703
42735
42795
43415

434 85

438.00

44365

446.13
450.00

452.00
458.85

0.80
1.05

1.87

0.68
2.80
0.80
0.80

3.75

4.30

0.15
0.20
0.30
0.60
6.20

0.70
3.15

0.80
1.03

1.87

(.68
280
0.80
0.80
3735

270
4 80

Q.15
020
030
0.60
620

070
313

LN
oy
LA

250
385

200
6.83

mil

COAL.

Grey shale mterhanded with fine gramed sandstone. Top and
bottom grey shals.

COAL.

Grey shale

Grey chale. silty towards top.

Carbonaceous shals

Gray dhale

Fine to very fine sramed sandstome with grey shale lamimae at
places. Lammnae biochumad.

Grey shale

Inferbanded and lammated siltstons, fine sramed sandstone and
grey shale. Lammzs at places biochmed. Bottom 85em. grey
shale

COAL.

Grey shale.

COAL.

Grey dhals.

Coarze to very coarse grained arkosic cross-bedded sandstons
with 20cm. to 60em. grev zhale band at 5 places. Bottom
Hem. grey shale.

COAL. (Seam Zona— IIT}
Inferbandsd mednm to coase gramed  cross-bedded
sandstone, fine sramed sandstone and grev shals.

Very coarse gramed to grifty sandstone grades doom to fne
eraimed arkosic sandstone.

Grey shale.

Grey chale lammated with alstone and very fme sramed
sandstones at places. Shump sienatures towards bottom.

Grey shale.

Interbanded and mterlammated fine to mediom graimed cross-
beddad sandstone and grey shale with siltstone.



469.50

46223
46453
468.53

46930

47850

43475

487.00
438.00

48820
489.00
48980
4%0.70
49180
459125
453.00
454 48
49512
49529
453545
497.00
503.80
50450
30540
50623
507.00

340
230
400

8.00

&
| o]
LN

b3
[
L

2

0.75
1.48
064
0.17
0.16
1.55
6.80
0.70
0.90
0.85
0.75

340
230
4.00

9.00

225
L.OG

020
Q.80
Q.80
090
110
0.43
0.73
1.43
0.64
0.17
0.16
1.53
6.80
070
0.90
0.85
0.73

Grey shale with thin ailty lammae towards bottom.

Very coarse sramed to gritty cross-bedded sandstone.
Imterbanded and mterlammated grev shale fine gramed and
siltstona.

Grey chale

Wery coarse to coarse grained sandstone srades upward o fine
gramed cross-lammnated sandstome lamanated with srev shals
towards top.

shale. Burrowing and biochummng at places.

Very coarse graimed to pebbly sandstone.

Very fine to fine and mednma fo coarse gramed sandstone
miercalztion, shmvpme at places (fachre - 60°).

COAL. (Seam Zone —IT)
Carbonaceous shale with thin coal lammae.
COAL.

Mediom srained zandstone.

Grey chale.

COAL.

Gray shale, bottom 33em. carbonaceous shala
COAL.

Carbomaceous shale with thin coal lammae.
COAL.

Carbonacaous shala

COAL.

Carbomacaous shale.

Debns fow conslomerate.

COAL.

Grey chale



50700 50715 015 015 Cabonacacus shale
50715 51938 1223 1223 COAL.
51938 52090 152 1352 Grevshals top Tem. carbonacsous shale (Seam Zome— II)

Borehole clozed at £20.90 m. depth in Barakar Formation



Borehole No. : AB - 13

Location Lat. 23°43'46" Dinlhme Tt : 378
Long. 54°38'13 Diate of commencamant © 15,02,1993
EL 430,26 m. Date of completion o 24.05.1593
Fmal Deapth S07.70 m. Logzed by - K Mondal
From To Thack- Raco- Litholosy
mass VETY
() (i) () )
1 2 3 4 5
000 1730 1730 L0  Soil and shad=s of grey milf.
1730 2490 1.60 1 Grey shals with mtercalation of Iittles carbomaceous shala.
2450 2320 030 030  Carbonaceous shals.
2320 2385 .43 045  COAL.
2363 3080 5.15 315 Grey dolb mterlammated and mterbanded wath sibtsfone and
fine eramed sandstome. Biochumme at muddle, shompms af
28 40m dapth.
3080 3115 0.33 035  Carbonaceous shala
3115 3330 4.33 435F Grey dhaole miethanded with silistone and fne sramed
sandstone af maddle. biochuming at places.
35350 3395 0.43 0453  Carbonaceous shals
3593 4215 620 620  Greyshale towards top thin sity lmmation and hochmrmns.
4215 5125 910 910 Fme zramed sndstone and alstone with lammnee of grey
shale towards top and bottormn. Biochumme towards top.
5133 358D 7.35 735 Grey sl mferlamnated and mterhanded with fine sramed
sandstone and silstone. Brochumme at rmaddls.
JBED  6l4s 21.83 285 Hard and compact sheified siltstoms with fowr grey chals
lammae.
6l45 63.20 6.73 6.7 Gy to dak grevy shale lomnated with fine gramed
sandstone and siltstone. Silicification at places.
6820 65.85 .63 063  Carbonaceous shals
6883 7020 135 135  Dark grey chala.
7020 7070 050 030  Carbonaceous shala
7070 798D B.90 250  Dak grev shale mfercalated wath carbomaceous shale at

places. Lamimated with silistone fowards fop and mddla.




79.60
8333
8390

84.03
8450

96.30
96.78
97.10

110.75

11725
11765

119.05
119.28
119.83
120.70
129.65
130.80
131.10
131.35
13235
132.65
133.65
134 85

85.33
§5.90
2405

o450
96.30

96.78
897.10
110.75

m S Ln
=t LA = |
(] (] (]

043
1.80

048
032
13.65

6.50

040
140

023
0.33
0.87
893
1.15
0.30
025
1.00
0.30
1.0¢
120
270

[ TR e S WP
=1 (] A
[ in

[

0.45
1.80

0.48
0.32
13.65

6.50

0.40
1.40

0.23
0.55
0.87
8.95
1.15
0.30
0.25
1.00
0.30
1.00
1.20
2.70

oM
Biochmming 2 maddle.

Grer to dark grav shale.

Carbonzceous shala,

Grey to dark grev shale with biochmed ity lamamza.
bottomn 1.00m. coarse to very coarse graimed sandstone.
Schizomenra at middle.

COAT.

Grey shale towards bottom bands and laminae of fne to
COAL.

Carbomaceous shale

Grey shale mtercalated wath fire clay, lammas of fine sramead
sandsione, sifistone and bended with mednm samed
sandstone. Biochurmms towards top. Glossoptens, rootlets,
Vertebrara at top. Shekenside with siheification at noddle.
Grey shale interlaminated with very fne srained sandstome
and siftstome. Shckencida with siheification at rmddla.
COAL. (Seam Zone — VII)

Grey shale interbanded with fine to coarse gramed
zandstone.

Carbomaceous shale with thin coal lammae
COAL.

Carbonaceous shals with thm coal larmiras
COAL.

Grey shals vath hicclnmad bty lammzes.
COAL.

Grey shala,

COAL.

Grey shals mtercalated with carbonaceous shals.
COAL.

Grey shala vath paper thin sty lanumae
COAL.



137.55

138.15
139.33
139.65

143.65
148.15

151.7

L

154.85%

158.13

13953
139.65
143.65

148.13

16220
162.40
162.65
163.00
16320
163.45
163.90
16830

060

1.38
0.12
4.00

4.50
3.60

310

040
020
023
0.33
020
023
(.43
4.40

1720

36.80

4.00

.30

0.60

1.38
0.12
4.00

4.50
3.60

3.10

0.%0

0.40
0.20
0.25
0.35
0.20
025
0.45
4.40

1720

36.80

4.00

8.50

Carbonaceous shala.

Grey shale mtercalated with fire clay and lamimated wath
zilztons.

COAL.

gramed sandstone and silistone.

Madimm gramed sandstome grades dowm to coarze to vary
coarse gramed sandstome.

Grey shale mberlammafed and imtercalzted with very fme
gramned sandstons, silistone and carbonaceous shale.
COAT.

Grey chale lammated with sifstone and very fine sramed
sandztone.

COAL.

Grey shala.

COAL.

Grey chala.

COAL.

Grey shala.

COAL. (Sazm Fome — VII)

Grey shale mterlammated with =ty shale and very fine
gramed sandstone.

Grey chale mierbanded with silistone, fine to mednom samed
and coarse to very coarse sramed sandstone.

Grey to dark grey grey shale mfercalation of carbomacecus
shale at places, thin streaks of coal at places.

Crey shale lammatad with silistone and very fine sramed
sandstons. Footlets, Glossoptens.

Coarze to very coarse pramed cross-bedded arkosic
sandstone and bended wath mednim to fine sramed
zandstone.



234.80

25780

26045

266.85
273.65

7715

41930
430.%0
431.10
43240

434.00

435.70
436.25
438.25
438.70
439.50

44185
44210
44350
444.10

25780

26045

266.83

27363
271135

27955

13540

42930

430590
431.10
43240
434.00

433.70

43625
43825
43870
43950
44185

44210
44390
44410
45070

3.00

640

6.30
3.50

240

5.83

143.%0

1.60
020
130
1.60

170

0.53
2.00
043
Q.80
233

023
1.80
020
6.60

3.00

2 65

6.40

6.80
3.50

240

3.85

143.90

1.60
0.20
1.30
1.60

1.70

0.55
2.00
0.45
0.80
235

025
1.80
0.20
6.60

I 76

Grey zhale mierbanded with mednmm to fine sramed
sandstome and occasional siltztone lammae.

Grey shale mtercalated with sifstome and carbomaceous
shala:

Alernahion and mterlammation of very fine to coarse sramed
sandstone and srev shale. Footlsts present.

Grey shale mtercalated with carbonacecus shalas at places.
Grey shale wath hands of mednmm to fine gramed zandstone
at puddla.

Medimm gramed feldspathic sandstome grades upward fo
very coarse gramed sandstone.

Silistone, hard and compact lamimated with grev shale
shickensides 2t places.

Dark grey to grey chale ZSlickensided at 323.85m. to
36850m zome Infercalated with carbonaceous chale at
places.

COAL. (Seam Zone — III)

Greny chala,

COAL.

Grey  shale miermmated and miercalsted  wath
carbonaceous shale.

COAL wath a 0.82m. carhomacecus shale band at 434.33m.
dapth.

Grey shale
COAL.
Cray chale
COAL.

Crey shale lamnated with silfstone and very fine sramed
sandztone.

COAL.
Grey shale inferbanded with fine grained sandstone.

COAL.

Cray shale interbanded with very fhe to medium srainad



450.70

45740
458.30
45925
460.00
460.20
460.95
461.25
461.50
470.0d
471.60
472.60
474.05
47470
473.70
476.45
476.96
477.30
478.60
478.80
479.60
481.40
482.00

487.10

431.10

45740

458.80
45913
460.00
46020
46095
46125
46130
470.00
471.60
47160
47405
47470
47570
47643
47696
47730
47860
47880
47960
43140
482.00
487.10

491.10

0770

1.40
043
0.73
020
0.73
0.30
023
850
1.60
1.0¢
1.43
0.63
1.0¢
0.75
031
0.34
1.30
020
0.80
180
Q.60
5.10

4.00

16.60

6.70

1.40
0.45
0.75
0.20
0.75
0.30
0.25
8.50
1.60
1.00
1.45
0.65
1.00
0.75
0.51
0.34
1.30
0.20
0.80
1.80
0.60
5.10

4.00

16.60

Grey shala.

COAL.

Grey shals.

COAL.

Greny chala.

COAL.

Grey shala.

COAL.

Grrey shale lammated with very fine gramed sandstone.
COAL.

Grey chala.

COAL.

Grey shala.

Carbonaceous shale

COAL.

Carbonaceous shala.

Grey shals.

COAL.

Carbonaceous shala.

Grey shale.

COAL. (Seam Zone — III)

Grey shale lammated wath very fine gramed sandstone, and
ailistone. Larmnae af places biochurnad.

Meadiim gramed feldspathic sandstone grades upward fo
fine sramead felspathic sandstone.

Grey shale mterbanded and mtercalafed with very fne
gramed sandstone and silftstone Footlets, (lossopters,



78

Borehole clozed at 207.70 m. depth in Barakar Formation



78

Borehole No. : AB — 14

Location Lat. 23°44°30" Dinlhme Tt : 378
Long, 54°38°36' Date of commmencarmant ©  4.06,1993
EL 437360 m. Date of completion - 02081593
Fmal Deapth 329.80 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mass | very
() (i) () )
1 2 3 4 5

000 1675 167 030 Shdee of madium pramed vellowish zand

1675 1900 225 1253 Coarss pramed felspathic sandsfome with srey sty shala.

1900 1943 043 045 Carbonaceous shala (Seam Jone — V)

1945 2280 315 315 Carbonacecus shals with coal bands.

2260 2335 0595 093 Grevshale rootlsts

23535 2373 018 0183 Carbonaceous shala

1373 1395 02 020 COAL.

2393 77 034 0B84 Carbonaceons shala

477 2505 02 028 COAL.

2505 2815 410 410 Coarze gramed falspathic mandstons srades upward to grev
shale Rootlets at places m zrev shale.

2915 3880 1063 1063 Ve coarse fo smity sandstons wath thn mresular day bands
eradas upward to grev shale lammated with alstons.

3980 4030 070 070 Grey chale contamins (Hossopterss lamamated with very fme
eramead zandstones,

4050 4080 030 030 COAL.

4080 4120 040 040 Grevzhale

4120 4230 110 1100  COAL.

4230 4245 015 013 Carbonaceons shala (Beam Zone — V)

4245 5130 905 905 Predenmantly sreyv shale (Rootlets, Glossoptens) wath brmmae
and thin bands of srey sandstone, siltstone and 2 thick band of
coarse gramed sandstome at maddle.

5150 5170 020 020 COAL.

5170 8470 1300 1300 Coarse fo wvery coarse gramed cross-bedded felspathic




64.70

7280

83.43

82.00

106.65

110.95
111.11
111.59
111.75

121.50

124.80
125.43
126.10
126.35

130.30
153.85

155.30
165.68

72.80

8345

§9.00

106.65

11093

111.11
111.59
111.75
115.63

124 80

2543
126.10
12635
15050

153.83
15530

165.68
16390

8.10

10.65

(]
(=]
LN

17.65

4.30

0.16
048
0.16

()]
[=5]
Lh

3.30

0.63
0.67
25

453

2295
145

10.38
0.22

B.10

10.63

LN
L
LA

17.65

430

0.16
048
0.16
390

Ln
(=)
LA

330

0.63
0.67
023

453

2295
1.45

10.38
022

m:ra

sandstome grades upward fo grey shale ammated with very fine
gramned sandstone. Biochumins at places.

Coarze to very coarse graimed feldspathie sandstone grades
upward to grev shale with lmmee of very fne sramed
sandstone, ochumme at places.

Grey shale (Glossoptens, roofle) lammnated wath wvery fme
graimed zandstome and zilstons.

Top 3.00m. mediom to coarse gramed cross-bedded sandstone
and rest grev shale (Flossoptens, roctlest) lammated with vvery
Interlarmnated and handed medimm fo coarse gramed croas-
sandstons.

Grey shale nferbanded with mednm to fine sramed sandstone.
Biochummms at places. Bottom srey shale.

COATL.

Carbonaceous shals.

COATL.

Grey shale with bands of mednm to fne sramed sandstone.
Footlets and Glossopteris at places.

Very coarze gramed fo gmfty felspethic zandstome wath
occzzional bands of grey shals and mednm sramed sandstons.

Grey shale with lamizs of siltstone. rooflets and Glossoptens
present,

COAL. (Seam Zone — IIT)
Carbonacecus shale.

COATL.

Grey shale vath lammae of fine gramed sands (hiochmed).
Carbomaceous shals wath coal streaks af rddla.

COAL.

Fine erained sandstone larminated with grey shale, bottom zrev
shala.

COATL.

Carbonacsous shale



17145
173.00

183.45
183.53
186.55

211.70

217.50

21761
217.77
218.00
221.60

22230
22270

171.45

173.00
183.43

183.53
186.53
21170

21750

217.61

21737
218.00
221.60
22230

22270
22815

24903
252 60

26100
262 60
26290
268.03

(]
[
L

1.55
10.45

(.08
3.02
25.15

3.80

0.11

0.16
023
3.60
0.70

840
1.60
0.30

315

Ln
L
LA

1.55
10.43

0.08
302
25.15

5.80

0.11

0.16
023
360
070

0.40

343

20.20

355

B.40
160
030

5.15

I 80

Crey shale (Tootiat) inferbanded and larmmated vwath fine pramed
sandstone. Laminas ochumed at places.

COAL.

hamby grey shale. Towards bottorn lammae and bands of fine
to vary fine gramed sandstone. Rootlet, ochumme present. Af

Carbonaceous shala.
COAT. (Beam Zone — 1T}

Coarse graimed cross-bedded sandstome with bands and
larninze of grey shales and fne to mediom sramed sandstone.
Slickareide and siherfication zt 189 00m daypth

Alemation of medizm to coarse gramed zandstome and grev
shale. Footlets, Gloszopterss and Schizoneura.

Carbonaceous shale with grev shale mtercalation.
(Seam zone — II)
COATL.
Carbonacaons shala
COAT.
Grey shale lammated with very fine sramed sandstone. Footlets
and Glossoptaris.
COAL with thin carbonaceous shale lamnza.
Aberration and mtedarmmaton of grev shale fine to very fime
Glossopterss.
COAL.

Grey chals, romstone shale mfercalated with siistone.
Shckeensida and sibeification at places.

COAL. (Seam Zone — II)
Tnterlaminated srey shals and sitstone.

COAL.

Fine to medinm sramed sandstone with bands of grey shale.
Sandstons highly slickensided



268.05
262.37
269.55
27675

X17.55
277.65
278.02
X78.15

290.45
290.85

29545
196.80
9720
29740
298.%0

313.80

26937
26953
27675

277535

27765
27802
27815
29045

29085
29545

296.80
29720
29740
29890
313.80

32980

1.32
0.18
720

0.80

0.10
0.37
0.13
12.30

040
4.60

1.35
040
0.20
1.50
1430

16.00

132
0.18
720
0.80

0.10
037
0.13
12.30

0.40
4.60

1.33

040
020
1.50
14.50

16.00

el

Carbonaceous shale

COAL.

Verv coarsa to pebbly sand=ftons. Bottom srey shals.
Carbonacaous shala

C0AT.
Carbonaceous shale.
COAT.

Interbadded sequences of zrev shle, fne to mednm sramed
sandstons and coarse to pebbly sandstons. Top srey chale.

COAL.

coarse fo pebbly sandstone, fire clay and siltstone. Highhy
Grey shals with carbomacecus shale at ruddla.

COAT..

Grev shala

Very coarse graimed fo gntty fo pebbly sandstone srades
upward to grev shole mtercalated with carbonaceous shale.
Sand filled burrow struchare, shonp stnachure prasant.
Interbedded sequence of very coarze to pebbly sandstone
mednmm to coarse gramed sandstone, grev shale silty shale and
very fine gramed sandstome.

Borehole clozed at 329.50m. depth in Barakar Formation



mie2

Borehole No. : AB - 15

Location Lat. 23°44°22" Dinlhme Tt : 378
Long. 843800 Date of commencamant © 23.08,1993
EL 43143 m. Date of closme o 27041594
Fmal Deapth 477.70 m. Logzed by - K Mondal
From To Thick- | Feco- Lithology
mess | very
() (i) () )
1 2 3 4 5
Q.00 6.00 600 090 Shdee of mednm sramed zand
600 1323 823 460 Grey mndstone and claystone mifercalated wath fermommecns
silt=tona.
1325 133F 030 030 COAL. [(Searmn Fone — VIIT)
1355 1830 275 1273 (Grey shale / cloystone with adertic streaks, botiom with
carhonacepus shale mbercalafion.
1830 1920 09 090 COAL.
1920 2005 035 085 Claysione
2005 2040 033 035 COAL
2040 2060 020 020 Carbonaceous shals
2060 2085 025 025 COAL
20835 2190 105 105 Greyshals
190 2238 0K 065 COAL.
2258 2375 1.17 1.13  Carbonacecus shale with mmor coal band.
1375 2586l 1.86 177 QDAL {Baam Fome — VIIT)
2561 2825 364 364 Inferbedded medmm fo coarse gramed sandstone and grev
shala.
2925 1940 015 015 COAL (Seam Zons — VIII)
2240 2975 035 035 Grerdals
2975 2995 020 020 COAL (Seam Fone — VIIT)
2295 4705 1710 1710 Inferbedded zequence of medium to coarse gramed sandstone,

fine sramed sandstome, siltstone and grey shale, bichmrbation at
36.00m. dapth.




47.05

61.33
68.93

7945

98.20

113.00

158.10
15540

167.85
176.90
177.00

17755
178.15

185.00
185.18
186.50
187.75
187.85
188.35
185.45

193.15

68.93
79.45

98.20

113.00

158.10

15940
16783

176 .90
177.00
177.35
178.15
185.00

185.18
18650
18775
187.83
18835
138.45
193.15

20065

14.50

740
10.50

18.75

1430

45.10

1.30
845

9.03
0.10
0.55
0.60
6.83

0.18
1.32

25
0.10
0.50
0.10
4.70

7.50

12.50

740
10.50

18.75

14.80

45.10

1.30
8.43

9.03
0.10
033
0.60
6.83

0.18
132
125
0.10
050
0.10
470

130

ImiEs

Fme gramed sandstome with occasional grey shale and =iy
shale lammae.

Grey zilty shale with carbonaceous shale lammae.

Inferbeddad zequence of fine mramed cross-lamnmated
sandstome, grev shale and sty shale Coarser mfles towards
top.

Gritty to arkosie sandstone erades upward to grev shale with
thm coal lammes

Alemate sequence of mednmm fo coarse praimed arkosic
and siltstome.

Grey shale wath thn sby and carbonacecus shale lanumas at
places. Footlet af places. Boftom grey shale.

COATL.

Grey shale vath thim lammze of carbomacesus shale, fire clav
and sitstone. Coal seame of $0cm. and 10em. at 160 30m. and
162 70m. depths respectively.

Alternate sequence of coarze gramed sandstone and grev shals.

COAL. (Seam Zone — VII)
Gray shale.
COAL. (Beam Zone — VIT)

Grey shale with carbonaceous shale and sandy |/ silty laminas.
Thm coal bands at places.

Carbonacaous shale

COAL.

Grey shale with thim coal lamanze at places.
Carbonaceous shale

COAL.

Carbonacaous shala

Grey shale with fme pramed sandstone band and thin zibty and
carbonzaceous shale larminge. Biochoming towards top. Botiom

COAL.



200.55

204.15

204 .55

207.85
209.10
209.50

211.10

21455

21555

216.10

217.80
218.15

22205

230.10

238.85
23925

246.85

270.50
270.78
27092

204.13

20455

207 85

20910
20950
211.10

21455

216.10
217.80

218.15

22905

230.10

238.83

23925
24685

27050

27078
27092
27165

350

040

3.30

25
040
1.60

1.00

0.553

1.70

0.35
10.90

1.05

8.75

040
7.60

23.65

0.28
0.14
0.73

350

040

330

1.25
040
L.60

100

053

170

033
10.20

040
7.60

23.65

0.26
0.13
(.66

Il 84

Grey chale interlamamafed with fme gramed sandstone. Hish
hochurng, rooflets, Glossoptens prezent.
COATL.

Grey shale mierhanded with fine sramed zandstone with thm
carbomaceous shale and coal band at places.

COAT..

Carbonaceous shala.

Alarrate sequence of grey shale and coal of 23cm., 30em. and
15cm. at depths of 209 T0m_ 210.05m and 210.75m

Grey shale with mednmm to coarze graimed sandstone bands and
thin romstone shale lammae 2t places.

Altemate bands of thin coal seams of 20cm. and 13cm. af
depths of 214 55m. and 214.95m. respactreely and grey chala
COATL.

Grey shale with thin carbonaceous shale lammas and sandstone
bamds.

COAL. (Sazm Zone — VI

Interbanded srey shals, fme sramed zandstone and mednmm to
coarse gramed cross-bedded sandstome. Biochuming prasent 2t
places.

Carbomaceous shale with 15em. coal 2t 229.25m. dapth.

Interbanded sequence of srev shale, fne fo mednmn sramed
sandstone and thin coal hands.

COAL. (Seam Zone — VI)

Iiterbanded sequence of grev shale fine to mednmn sramed
sandstone and thin coal bands.

Heterolithic sequence of grey shale and silistone to coarse
gramed sandstons with thm coal seams of L0om., 23cm,
43crn, 15crn and 20cmn at depths of 262 30m, 264 90m
266 45m. 268 45m. and 269 95m respactrely.

Carbonaceous shala.
COAL. (Beam Zone — V)
Carbonaceous shala.



271.55
278.85

290.535

29134
291.95

30020

30575
310.70

L L
—
[ o] | o]

| o]
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L
—
Laa
g Ly
L=

31525
316.30
317.80
318.15
32495

318.95
312.95

33490
33545
332.70

HM1.50

27883
29053

29134

29193
300220

310.70
31225
31255
31335
31525
31630
317.80
31815
32495
32895

329935
33490

35845
339.70
34130

34170
34550

720

11.70

0.79

0.51

25

(=5

(=]
(=]
L]

493
1.55
0.30
0.80
1.90
1.05
1.50
0.35
6.80
4.00

1.04
495

= = Lad
(5] | o] (]
=oLa e

720
11.70

079

0.61
.25

Lhn
el
LA

493
1.53
030
0.80
1.90
1.05
L350
0.33
6.80
4.00

0.80
493

355

1.25
1.80

120
280

IMiEs

Grey shale wath silty to fine sramed sandstone lammae.

Grey shale with fme to mediom gramed cross-bedded
sandstome bands.

Carbonaceous shale.

COAL.

Alernate sequence of mediom grained sandstons, srey shale
and thin coal bands of 20em, 30cm, 40em., 3em. and 25cm
at depths of 293.15m 293 85m. 294 43m_ 295 25m and
29995m respectialy.

Grey shale with fine to mediom gramed =mdstone and $0cm
thick coal searn at bottom.

Alemation of claystone and mednim gramned sandstons.
COAL. {(Seam Zome — V)
Carbonaceous shala

Grev shals with medim to coarse gramed sandstone bands.
COAL.

Grey shale with 30em. coal seams at 315 60m.

COAL.

Grey chale.

COAL.

Grey shale wath thm coal bands of 20cm at 323.45m and
326.65m. depths.

Carbonaceous shale with coal bands.

Grey shale with fine gramed sandstone and a 45cm. coal seam
at 330.535m. depth.

Carbonaceous. shals with thin coal bands.
COAL.

Grey chale with fine gramed sandstone band and two coal
seams of 40cm and 20em. at 340 20m and 341 10m
COAT..



H3.50
H6.50
34720
34740
345.80

350.00
350.10
350.30

352.30

368.15

379.90

IBL.75

383.60
384.05
384.30
384.50
JIBR.75

39370

405.25

406.55

412.00

417.05

34630
34720
34740
34980
350.00

350.10
35030
35230

368.15

37950

381.75

38220
383.60
384.03
38430
38450
38875
393.70

40525

40693
412.00

417.05

418.60

100
1.70
0.20

-
-

0.20

0.10
0.20

043
140
043
25
020
25

493

11.55

1.00
170
020
240
020

Q.10
020
2.00

0.43
1.40
0.43
023
020
4123
495

L]

COAL. {Seam Zone - V)
Alernation of srev shale and coarze srained sandstone.
COAL. (Seam Zone— V)
Grey chale.

COAL. {Seam Zona — V)
Grey shale

COAL. (Seam Zone — V)

Abernztion of zrev shale and medmm fo coarse sramed
sandstona.

Alemation of grev shale and coarse gramed cross-badded
sandstone.

Interbamimated grey shale and fme fo very fine gramed
sandstons.

Interbadded sequence of zrev shale fine fo mednm sramed
cross-bedded sandstome and slstone.

COAT. (Seam Lome — IV

COATL. [Seam Lone — IV

Crav shals.

Carbonacaous shala.

COATL.

Grey shale with fme graimed sandstome to sty lammas and too
coal seams of 43cm and 40cm. at 38%45m. and 393.30m.
respacirealy. A theck srtty sandstone band towards naddls.
Gritty sandsfone with occasional shals lamnnae grades upward
to grev shala

COAL. (Beam Fome — IV}

Grey shale with hands of fine fo mediom sramed sandstone,
siltztome and coal strezks at places. Leaf impression at places.
Coarse to very coarse gramed sandstone. Boftom 1.00m. grev
shala

Grey shale thin carbonaceous shala larminae and tovo coal zeams
of 13om and 30cm at 417.05m and 417.90m. depth.



418.60
413.50

413.70

44385
44402
44473
444 85
44545
445.60
446.73
446.85

125
447 85
44785
443.15
453.10

453.25

459535

46445

470.85

42390
42970

44393

44402
42475
444 85
44543
44560
44675
44685
44725
44765
44785
44813
453.10
45325

45935

46445
47093

47770

1425

0.07
0.71
0.12
0.60
0.15
1.15
0.10
040
040
0.20
0.30
495
0.15
6.30

450
6.50

14.25

0.07
0.71
0.12
Q.60
0.15
1.13
0.10
040
0.40
020
030
493
0.13
630

490
650

6.73

Ime?

Grey shale with silstone and fine to mediom sramed sandsfons.
Very coarse o grity sandstone with fine sTamed sandstone and
zhale bands at places.

Verv coarse o gntty cross-bedded sandstome srades upward

Carbonaceous shale.

Carbonaceous shala.

hiedinmy to coarse gramed cross-bedded sandstone grades
upward to grey shale mbercalated with carbonaceous shala

Very coarse fo gntty sandsfome with bands of fne gramed
sandstome.
siltstone.

Borehole clozed at 477.70 m. depth in Barakar Formation
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Borehole No. : AB - 14

Location Lat. 23°45°04" Dinlhme Tt - a7
Long, 54°35"26' Diate of commmencarmant  © 01021994
EL 399,450 . Date of completion o 260515994
Fmal Deapth 55185 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mass | very
() (i) () )
1 2 3 4 5
Q.00 5.60 860 100 Shidee of fme pramed sand.
E6) 1300 640 640 Fme to mediom gramed mucacecus greemish grey sandstome
with coarse gramed cross-bedded sandstome and clay lammas.
1300 2585 1085 1085 Thol mterlervnsted very fine gramed mucarecus sandstoms.
siltztone and grey shals. Biotorbation at places.
2583 2805 22 220 Grev shale with carbomaceous shale band at nuddle and a
40cmn. coal band at 26 73m depth. Lower confact sradafiomal.
2805 3800 795 795  Inferbeddad sequence of grey shale with coal streaks and very
fine sramed micacecus cross-lammated sandstone, silistone
with clay flazar. Biohorbation at places.
3600 4660 1060 1080 Grey mbstons and sitty shale vath fme sandy cross lamimae at
4660 3025 383 363 Very coarse fo coarse gramed cross-bedded sandstone with
fine sandstone bands at places.
3023 6933 1910 1910 Grey sy claystons with coarser mfhee at places.
8933 TL15 1.30 1.8} Grev shale vath coal and carbonacesus strezks and laminzs
and stem mmpreszions at places.
7113 7380 465 465  Alemate zequence of grey shale (Sfem mmpreszion) and sreyv
mednm gramed sandstone with carbomaceous material
7380 B020 440 440 Grey silistons with oocasionsl lentienlar patches of shale and
8020 B240 220 220 Grey shale with fow coal steals and mednmm sramed sandstons
towards top.
3240 9335 1313 1313 Grey shale with mierbands of sibstons, very coarse sandstone

to gritty zandstome fne praimed zamdstome and carbonacecus
streaks. Sandstone offen cross-bedded.




9553

132.00

133.20

140.35

166.00

188.30

193.70

201.10

210.50
210.75

231.7

L

14240
243.10
246.30
246.70
14740

132.00

13320

14033

166.00

18830

36.45

1.20

115

25.65

2230

36.43

120

7.15

25.65

22.30

I e

Grey shale with miterbands of very fine sramed sandstone and
at 123 00m. and rootlet at places.
Carbonzcecus shale with coal bands.

Grey shale with mierbands of silfstone and very fme sramed
sandstoms.

Grev shale mberbendsd and mierlamnated with very fme
Alenzte sequance of zrev shale and very fine to fine sramed
sandstomne  with  flaser beddng and  cross-laminsfion
Sibeficatiom 2 173 25m.

Contact between Rantzanj Formation and Barakar Formation

193.70

201.10

21050

210.75
23175

24140

243.10
24630
24670
247.40)
247.60

340

10.65

0.70
3.20
0.40
0.70
0.20

340

T4

9.40

023
21.00

10.63

070
320
040
0.70
020

Altarnate saquence of coarse to very coarse gramed felspathic
sandstone and srev chale with flaser beddms m very fme
erained zandstone

Grev shale with mberbands of flaser bedded and cross-
lammnated very fine sramed sandstome.

hiedimy to coarse gramed cross-bedded sandstome with
mitertands of grey chala.

COAT. (Bazrn Lome — VIIT)

Grey shale with nerbands of very fme sramed cross-laramated
sandstone. Thin coal seams of 030m, 020m, 040m,
030m., 0.45m, 030w 0.15m., 0.30m, 0.15m 0 20m. and
030m af depths of 21200m, 214 70m., 215.30m.
2070m ., 221 80m_  22355m_  JM6A60m_ IX25.15m
227 40m., 228 Wm. and 23] 453m. respectrvely.

Grey shale with mediom to fine gramed sandsfone bands at
places. One 40cm. coal seam at 241 50m. dapth.

COAL.
Grey shale with oceasional fine grained sandstone.
COAL. (Seam Zone — VIII)
Grey shale.

COAL. (Seam Zons — VIII)



247.60

258.00

263.60

270.50

27545
275.60
276.15

2712.70

284.10
285.40
286.80
288.0d
288.40

25200

258.00

263 60

27050

27545

27560
276.13
27970

28410

23540
23680
288.00
25840
305.03

30845

313.10

31450

31550

320.60

32760

240

6.00

6.90

495

a2 oa
(=] =
Lah Lh

(]
Ln

440

1.30
1.40
1.20
040
16.65

340

1.40
1.00
3.10

4.40

6.00

5.60

6.90

4.40

130
140
120
040
16.63

340

140
100
5.10

7.00

I

Grev shals.

Grey shals with very fine sramed felspaftue sandstome and
Coarse graimed cross-bedded sandstone grades upward fo

Coarza to very coarse gramed felspathic zandstone srades
upward to mednmn praimed felspathic zandstome with shale
larimae at places.

Grey shale with thin lamnzs of very fine gramed sandsfome.
siltstone. Carbonaceous shale lammaa at places.
Carbonaceous shala.

COATL.

Coarss gramed falspathic sandstone with 2 grev shals band a2t
top.

Grey shale with fme to mediom gramed cross-bedded
sandstome and siltstone with mood flaser.

COATL.

hiednm to coarze sraimed sandstons.

COAT.

Carbonaceous shala.

Grey shale with mterbands of coarse o very coarse gramed
cross-bedded sandstone.

Grey shale with thn lammas of very fine sraimed sandstone and
Vervy coarse gramed to grfty felspethic sandstome srades
upward to very thin grev shale band with coal streaks.

Grey silty shale, bottom 40cm. carbonaceous. shals.

COATL.

Very coarse grained to pebblhr felspathic sandstons srades
upward to grey shala

Heterolthic sequence of coarse gramed fo gmity feldspathac



327.50
327.77
328.30

366.55

406.00
406.35
414.00

41785
418.65

430.10

438.35
443.66

456.65

461.00
46145
461.75
461.85

327717
32830
34375

34720

36655

406.00

40633
414.00
41785

41863
430.10

43833
443 66
45220

456.65

461.00

461.45
461.75
461 .85
46340

0.17
0.53
17.45

19.35

3945

0.35
7.65
3.85

030
11.45

435

043
0.30
0.10

3.55

0.17
0353
17.45

19.35

39.45

035
7.63
383

Q.80
11.45

0.43
030
0.10

355

Carbonacecus shals with coal bands.

COATL.

Grey shale with mednm to coarse gramed sandstons. Very fine
gramed sandstone to siistone lanmas and coal bands of 0.25m.
and 0.30m. at 331 40m. and 335 70m. depths.

Carbonaceous shale wath 0.18m and 0.13m. coal bands at
346 12m. and 346.62m. dapth.

sandstone and very fine sramed to salztone. 0.153m and 0.43m.
coal bands at 350.10m. and 355.15m_ depth.

sandstome to coarse pramned sandstome, silfstome with thin coal
lamimae and bands 2t places.

Carbomaceons shals. (Beam Zone — VII)
COAL. (Seam Fone — VII)

Grey chale with bands of mediom gremed sandstone and
carbonacesus shale at places. One 0.30m coal band at middla.
Carbomacaous shale.

Imterbanded and lammated svey shale mednm to fine gramed
sandstone lammae at places. Biochmmine common.

Grev shale with bands and lammaes of coarse to very coarse
gramed sandstome mediom to fine sramed sandstons. zilstons.
Sandstomes are cross-badded at places.

Verv coarse gramed to grfty sandstons.

Crey shale miethanded and lowinated wath fine gramed
Coarze fo fine zramed felspatiuc sandstone with bmmae and
bands of grev shale and coal streaks at places. Eootlets prezent
m shals.

Grey shale with coal strimeers and streaks, silty shale bands at
rmddla

COAT..

Grev shala

COAL. (Beam Fona — VII)
Grey shale with very fme gramed sandstone bands fowards



496.90

[
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|l (=]
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Ln
(=]
k2

Ln
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LN

47355

43690

511.80

35185

2335

25
0.15
350

0.10
14 80

6.0{

15.70

23.35

023
0.13
350

273
020
150

0.10
14.80

6.00

15.70

bottom and very thin coal lammae and sfreaks towards top.
hiednm fo fine sramed cross-bedded feldspathic sandstone
larnimated and mtercalated with srev shale towards bottom and
bandad with zmltstone towards top. Grey shale lammas and
shumped shale patches at places towards top.

Heterohihic sequence of z) grey shale b)) fne =ramed
feldepathic  mandstome. ©) mednmn gramed cross-badded
feldspathic sandstone and d) grey shale larmnated with very fine
erained sandstome. Laminas biochumed at places.

Verv coarse gramed crozz-bedded sandstome sradss upward
to mediom gramed cross-bedded felspathae sandstons.

Grrey shale with silty laminzs at places.

COATL.

Fme to mednmn sramed felspathic sandstone with shomp patches
biochimmed. At muddle 55em very coarse gramed to oty
felzpathic sandstons.

Grey chale lammafed with biochumed lmmee of very fine
sandstons bands towards bottom.

Grey shale lammated wath siltstons.

COAT..

Grey shale Vertebrama, (lossoptenis, rootlet, top part 1= very
fine grained sandstona.

COATL.

Alternate saguence of grey shale and medim to fine sramed
cross-baddad sandstone. Bottom shekensidad.

Heterolithie sequence of grey shale, very fine gramed shiehthr
fermuzenecus sandstome and mediem to coarze gramed
feldspatiuc sandstone. Sibcification towards top.

cross-badded zamdstome and very fine gramed sandstons with
erey shals towards bottom.

Borehole clozed at 551.55 m. depth in Barakar Formabon



Imes

Borehole No. : AB-17

Location Lat. 23°45°07" Dinlhme Tt : a7
Long, 54°38'08' Date of commmencarmant © 13.06.1994

EL 42547 m. Date of completion o 20081594

Fmal Deapth 3E3.65 m. Logzed by - K Mondal

From To Thick- | Eaco- Litholosy

mass | very

() (i) () )

1 2 3 4 5

Q.00 550 5330 030 Sandy shedee with sl

550 1130 A0 600 Greshals mterhendad amd lewvinated with charry red shals and
clayvstone with coarse gramed farmusmeous sandstone band af
rmddla

1150 1320 370 3.70 Heterohthic sequence of grey shale. alsfone mednmm to coarse
eraimad sandstons and occasional cherry red shale cors dip —
1587 to 20°.

1520 133F 035 035 C0OAL (Baam Zome — V+IV)

1555 1715 160 1.60 Carbonaceous mednmm sramed, farmismene coarse to very
coarse gramed sandstome with grey shale lamanze towards
bottom.

17.15 1762 047 047 COAL.

1762 1500 038 033 Carbonaceous shals

1800 2145 343 345 Grey shale with thin bands of very fne sramed sandstons
silfstone and streaks of coal af places. Core dip -157 to 20°.

2145 2175 030 030 COAL.

2175 2330 155 155  Grey shals with thin bands of verv fine sramed sandstome and
siltstone. Bottom srey shale.

2330 2875 545 345 COAL.

B 175 LK 100 Grev shals.

2975 3045 070 070 Carbonaceouns shala

3043 3235 1.30 1.8} Fme to mediom praned cross-bedded sandstone grades dowm
to coarse to very coarse sraimed carbonaceous sandstone, greyv
shale at top. Bottom with fine sramed sandstome.

3223 3782 337 337 Carboraceous shale with minor mterhands of coal




37.62
40.39
41.00

42.10

31.10
3143
32.62
5320

38.20
3930
60.18
61.30

64.10
64.40
64.75
66.10

71.04
72.00

7790
T8.20
80.17

40.39
41.00
49.10

51.10

51.43
52.62
53.20
58.20

59.30
60.18
61.30
64.10

64.40
64.73
66.10
T1.04

72.00
77.90

78.20
80.17
80.40

0.33
1.19
0.58
5.00

1.10
0.38
1.12
280

0.30
0.35
1.35
454

0.96

0.30
1.97
0.23

277
0.61
B.10

200

033
119
058
5.00

110
(.88
1.12
2.80

030
035
1.35
494

0.96
590

030
197
023

e

COAT. {(Seam Fone -V +IV)
Carboracamis shale with thin band of coal and sandy shala,
Alternzte bandad grey shale with fine sramed sandstome larmmings
{hiockhumead) and coarse to very coarze graimed cross-badded
sandstone with thm rregular vitram larmnes and streaks.

Grey shals lamnafed with mbistone, lomunass beodwormed at
places.

Carbomacaons shale

COAL.

Carbonaceous shals

Gramlar sandstone srades upward o grev shale throush coarze
to very coarse sramed cross-bedded sandstone, fine to medium
Grey shals wath sty lemmae

COAT..

Carbonacecus shals with very thin coal band.

Grev shale with three coal seams of (Z20m, 0253m and
0.15m at depths of 6220m. 6255m and 63.75m
Carbonaceous shala.

COAT.

Carbonaceous shala.

Verv coarse gramed sandstone with grey shale bands, coal
strazk. Bottom grev shale ntercalatad with carbonacecus shala

COAL.

Very coarse to coarze gramed sandstone srades upward to
grey shale throush very fine sramed :andstone and =ilistons.

Carbonaceous shale.
COAL. (Seam Fone — W+ IV)
Carbonaceous shale.



80.40

83.43
8393
84.20

8420
10025

103.10
103.45
10745

114.10
114.25
116.20
116.40

8345

§3.93
§4.20
0420

108025
103.10

103.45
107745
114.10

11425
11620
116.40
128.45

[
| ]
(=]
LA

—t
L3
=
= L
LA

14233

151.60

165.60

17220

3.05

048
0.27

10.00

0.35
4.00
6.63

0.15
1.95
0.20
12.05

0.10
6.50

730

1400

6.60

305

048
027
10,00

6.05
285

033
4.00
6.63

0.13
1.93
020
12.05

0.10

650

730

923

14.00

6.60

Imes

Interbanded and laminated fne to mednmn sramed sandstone
and grev shale Slempms sispnatore aft places. Bottom grev
shala

COAT..

Carbonaceous shale

Heterolifhue sequence of grey shale bmmated with ailtstons
vary fine gramed sandstone, medium to coarse gramed
feldspatha:  cross-bedded sandstome. Laminas at places
biochumed. Bottors 10em. carbonacacus shals.

COAL. (Seam Fone—V+IV)

Grey shale lammated with silfstome and very fme sramed
sandstones.

Carbonaceous shala.

COAT. (Seam Zone -V +IV)
Granular to pebbly zandstone srades upward to grey shale
{larminated and mtercalated with siftstome) fhroush ey fine to
COAL.

Greyv shale mberbanded with very fme sramed sandstons.
COAT..

Heterolithic sequance of grev shals banded with fine fo very fme
gramed zandstome mednmm and coarse gramed sandstone.
T s e sl  Vextehrari
COATL.

Grey shals lammated with fine to very fine sramed zandstoma
top very coarse sraimed to granular sandstona.

Very coarze gramed cross-bedded zandstome srades upward
to fine sramed sandstome. Fault at 136m. depth.

Gramlar sandstone srades upward to grev shale lammated with
AMemzte zaquence of grev shale fine gramed mednm to
coarse gramed cross-bedded sandstome. Bottom grev shale,
shckensidad. sihofication. mmero-fault 2t 160m. to 162m. depth

COAL. (Seam Zone — I+ II)



179.50
183.35%

189.50
190.10
190.50
193.50

19755

207.30
207.60

209.65

214.00
215.75
216.80
21915
221.30
23230
234.10
237.50
235.40
241.10

243.80

17950

18335
18990

190.10
19050
19550

19755

20730

207 60
208963

214.00

215.75
216.80
219.15
22130
23230
234.10
23750
23840
241.10
243 80

245359

730

0.20
040
3.00

205

0.30
205

1.75
1.05
235
215
11.00
1.80

730

020
0.4
5.00
2035

030
205

175
1.03
233
2.15
11.00
1LBO
340
0.90
270
270

IT /946

Heterohthic zaguence of zrev shale, fne gramed zamd:stons,
very coarse gramed fo grambar sandstoms with pafches of
mednm gramed sandstone and flaser beddme present. Top and
bottom grev shals.

COATL.

Heterolithie saquence of grey shale, grev shale with fine to very
fine sramed andstone larnnee and mednm to coarse sramed
eross-bedded sandstome. Top and bottom srey shals.

COAT..

Carbonaceons shale

COAL. (Beam Zone — I+ IT)

Grey shale with three coal seams of 020m, 0.10m. and
0.10m._ at depths of 195 60m._, 195 90m_and 157.55m_

sandstome, cross-laminated at places.

COAL.

Grey shale wath 0.30m. and 0.35m. coal seams at 208.70m
and 209 10m. depths.

Grey shale mterbanded and lammated with fine to mediom
egramed zandstone and coarse gramed sandstone. Bottom srey
shale.

COAL.

Grev shale miercalatad at places wath carbomaceons shals.
COAL.

Grey shale ntercalatad at places with carbomacecus shals.
COAL.

Grey shale with silty laminze at places.

COAL.

Grey shale mtercalated with carbonaceous shale.

COAL.

hiedimm gramed carbonacesis sandstone with bands of fine
gramed zmbcfiad sandstone and grey shale Top and bottom

COAL.



2196.90

306.00

318.35
3192.15

312.59
32040

246 97

24791
25075

25530
25580
26261
26435

26493
27055

27655
28930

29375
29430
29690

306.00

31833

319.15
319.89

32040
32B.73

1.38

455
0.50
6.81
1.74

8.10

12.35

0.80
0.74

0.51
835

1.38

094
1584

433
050
6.81
1.74

Q.60
5.60

6.00

12.75

4.43
0.53
2.60

9.10

0.80
0.74

051
B35

Grey shals, fop (.1lm. and bottorn 0.17m. carbomaceous
shala

COAL.

Grey chale lammated with very fine gramed sandstons and
siltstone , top (.08m. carbonaceous shale.

COAL.

Grey shale with coal streaks.

COAL.

Carbonacecus shale with 0.1%3m coal at 263.65m depth
Bottom 0.20m. grey shala.

Carbomaceous shale (Beam Fone — 10+ II)

Heterolithic sequence of grey shale, fine to coarse gramed
sandstone and lammated sreyv shale.

hledim to coarzs srained cross-bedded sandstons.

Grey shale lammated and mtercalated with sibstone and sandy
shale bochumme af places. 0.30m, 0.25m. and 0.20m. coal
seams at 280 50m., 234 30m. and 288.T3m. respectriely.
hlediom: fo coarse gramed crozs-bedded sandstons.
Debriz flow depoart.

Fme to very fine graimed farmisinows sandstome sradas upward
to very coarze graimed to grtty sandstone. Sibicificahon at
places.

Heterolithic sequence of mednm to coarse gramed silicified
sandstone and debrs flowr.

Alernation and mtercalabon of grey shale with silftsfome, very
fine fo mednmm gamed cross-bedded sandstone. Bottom grey
shala.

Carbonacaous shala
Gray shale. bottom 0.14m. carbomaceous shale.

COAL.

Heterolithic sequence of coarse to very coarse graimed cToss-
bedded sandstone with thin bmmas of grey shala, very fime to
fine graimed sandstome. Top grev shals.



32875

33275

358.45

378.35

Imes

33975 1100 1100 Groy chale with sandy miercalation at plares, lammafion of
siftstzone with mierbeds of fine to mednmm gramed zandstoma
and pabblr sandstone.

35845 170 1370 Heterolithic sequence of srev shale with lammze of very fine
gramned sandstons / zilstons, very coarse to sramlar cross-
beddad sandstome and fine to mediom pramed sandstone.

3733 1990 1990 Inferhanded mednmm to coarse gramed cross-bedded

Faulted Contact between Baralar Formation and AMetamorphics

IB3I6Y 530 330 Top 8lom white quartzte, rest quartz-biotite-chlorte schust,

Borehole clozed at 383.6%5 m. depth in Metamorphics



e

Borehole No. : AB - 18

Location Lat. 23°44°34" Dinlhme Tt - a7
Long. 54°38'13 Diate of commencamant © 28.09.1994
EL 438,52 m. Date of completion - 17.02.189s
Fmal Deapth 47730 m. Logzed by - K Mondal
From To Thick- | Eaco- Litholosy
mess | very
() (i) () )
1 2 3 4 5

Q.00 350 010 010  Shidse of zand |/ Samdy ludss.

530 1350 B0 2.00  Light grey nmdstons with coal and carbonacecus streaks

1350 2160 B.10 3.10  Grey shale silty shak mtercalated wath carbomaceous shale
with coal streaks at places.

2160 2230 0Q.T0 070 COAL.

2230 2345 313 315 Grev shale mercalated 2t places with carbonacecus shale and 2
very coarse gramed sandstone band at muddle. A coal band of

25m m thickmess mfersected at 24.53m. dapth.

2545 3115 570 370  Alemate saguence of very coarse sramed felzpathic farmsmous
sandstome and fine to very fine pramed falepathie sands=tome with
larmnrge of charry red shale.

3113 4685 1330 13530 Heterolihuc saguence of grey shale medium fo coarze sramed
farmiemous cross-bedded sandstome, silty shale and fme to very
fine gramed sanddone lammated with grey shale Two coal
bands towards top and bottom. (0 20m & 0.20m).

4665 4750 0485 085 COAL.

4750 3345 795 795  Inferbanded grey shale zltstome coarse gramed sandstome
band at places, fine sramed sandstone towards. bottom.

5543 53335 010 010 COAL (Seam Lone — VII)

5555 558D 0315 025 Grevdhala

5580 5830 270 270 COoAL {Seam Fome — VII)

830 7030 1130 1180 Interbanded mierlamemated srev shals veary fine to fime sramed

sandstome, silfstome and occasional medivm graimed sandstone.
Two coal bands of 0.35m. and 0.20m. at depths of 60.93m.




7030
TBA5

7925
80.85

88.30

93.20
8433

104 48
103.60

108.25

124.30
124.45
124.5%
12477
125.10

126.50
126.80
12740

T8.43

7925

B0.85
88.30

93.20

9435

10443

10560

10823

12430

124 45
12439
124.77

12680
127.40

27.50

8.13
0.80

1.60

743

4.30

115
10.13

112
265

16.03

0.13
0.14
0.18
0.33
1.40

0.30
0.60
0.10

490

1.15
10.13

112
263

15.70

013
014
0.18
0.33
1.40

030
060
0.10

COAL.

Interlammation and misrcalation of grev shale and fne sramed
sandstone.

COATL.

Grey shale mfercalated with vey fme gramed zandstone,
mterlammated with silfstone and fme sramed sandstome. Fre
thin coal bands of 0.30m., 0353m., 035m, 0.30m, and 0. 10m.
in thickmess at depths of 82 10m, 82.63m., B3 80m _ 84.45m
and 33 20m. respectivaly.

Crey shole mterhanded and mterlarmimated with mednm to
coarse gramed sandstone. A cozl band of 0.35m. at depths of
£9 .00

Carbonzceous shals. [ Saam Zome - VII)

hands of silt=tone and fine grained sandstone and mednm to
coarze gramed cross-bedded felspathic sandstone. Bottom
048m carbonaceous zhale 0.15m. coal band at 102 40m
depth

COAL.

Crey chale mterczlafed with silistone with thin bmmes and
uresular streaks of coal, 0.10m and 020m coal bands at
106.00m. and 2t 107 63m. depths respectnely.

sandstome with lammae of grey shale very coarse gramed
silscified and shekersided sand=tone at 117 40m. and 120 30m.
depths. Bioclhming at places.
Carbonaceous shale

COATL.

Carbonaceous shala.

COAT..

Verv coarse sramed sandstone with zrev shals larmrae. .35m.
coal band at 125 T0m. dapth.

Carbonaceons shale

COATL.

Carbonaceous shale.

(Seam Fome — V)



127.50

130.565
131.75
131.85
132.65
140.40

145.00

—
LN

—
L

Laa -
| = |
LA LA

159.52
159.70

169.00

194 60
194.80
195.40
195.93
196.15

130.65

131.75
151.83
132.65
14040
149.00

194 .60

194 80
19540
19593
196.15
204.15

110
Q.10
0.80
71.75

£.60

1.40
3.30

297

0.18
9.30

25.60

0.20
0.60
0.53
012
£.00

3.15

1.10
0.10

wd
'

el
ian

il
=
L=}

2 85

1.40
3.30

297

0.18
930

25.60

020
0.60
0.33
022
8.00

o1

Interlammnated and mierbendad srev shale and mednmm to
coarse graimed sandstome Biochummes a places. Peatified
streaks oecasionally present

COAL.

Carbonaceous shale

Greyv shale, bottom shickensided.

COAL.

Grey shals mterhanded and mterlamimated with siftstone very
fine to fine gramed zandstone 0 20m. coal bands at 141 50m.
and 14190m depths and 0.30m. coal band at 142 40m.
depth

Carbonacecus shale with coal bamds of 0.08m., 0.12m. and
0.0%xn. at 149.08m  151.06m. and 151 6lm. respectrely.

COAL.

Grey shale silty shale mterlaminafed with fme to very fne
gramed sandstone with carbonacecus shale. Intercalation and
coal streaks at places.

Carbomaceous shale with coal bands of 0.10m., 0.15m , and
037m. at depths of 13635m., 136.53m. and 138.00m
COAL. (Bearn Fone - VI)
Alarnate saquence of coarse to very coarse gramed felspathic
sandstome and grey shale (Interlammated and banded with very
fine to fine sramed sandstome, ziltstone zandstome at places
cross-brmetad). (. 30m. coal at 176.45m. depth.

and coarse to very coarse sramed sandstones.

COAL. (Seam Zone - V)
Grey shale.

COAL. (Seam Zone - V)
Carbonaceous shale

Grey shale mferbanded wath mednmm fo coarse sramed
felspathic cross-bedded sandstons. One 0.30m. coal band af



20415

208.40

20955
202.73
209.89
21015

220.75
221.82
223.05

226.05

240.85
24087
243.30

25940
25965
260.35

261.10
261.91

20840

20855

20873
209.8%
210.15
22075

22182
22305
22603

232.00

240 85

24097
24330
25385

256.05

25940

25965
26033
261.10

26191
26720

0.18
0.16
0.16
10.60

LO7
123
3.00

iLn
pr=]
LA

0.12
233
12.53

0.20
3.35

013
0.70
0.75
0.81
329

423

1.15

0.18
0.16
0.26
10.60

1.07
123
5.00

0220
335

025
0.70
0.73

0.81
519

I 7 12

197 5(m. dapth.
COAL.

hlediom to coarse gpamed felspathic cross-bedded sandstons
mferlamnated with grey shale and silistone.

Carbonaceous shale

COAL.

Carbonaceous shals

Inferbanded mednmm to coase gramed cross-bedded
sandstone fine sramed sandstone and very coarse graimed b
eranular sandstome with thin lammae of grey shals towards top,
towards boftom grev shale with thin laminae of siltstone, straaks
of carbonaceous shale. 0.43m. coal at 214 50m. depth.
Carbonacaous shala.

COAL. (Seam Zome - V)
Grey dhale with bmess of zlstone |/ wery fne gramed
sandstone bicchimming at places.

hiedimm to coarse graimed felspathic sandstore very coarse
eraimad sandstons towards bottom.

Grey shale lammated and bemded wath fme to very fine pramed
sandstone. Towards bottom cccasional bands of coarse to vary
coarse gramed sandstone. Laminas biochurmne at places.
Carbonaceous shala.

COATL.

Grey shals bmimated with fine to very fne sramed sandstoma
and mterbanded with mednmm o coarse gramed sandstons.
0.25m. coal band at 247.63m. depth.

COAL. (Baam Zone - IV)

Gray shales with 0. 50m, 0.10m, and 030m coal bands at
256.55m_ 257 33m. and 258.75m_ depth respectnely.
Carbonaceons shals.

COAL.

Crrey shale mtercalated with sty shale

Carbonacecus shale with 0.1%m. coal seam at 261 .30m. depth.
COATL.



267.20
268.20

27425

274 67
277.30

281.22
284.20

292.10

30340

31540

319.85

324.30

331.20

354.50

26820

27423

27467

27730

28122

23420
29910

30340

31243

31340

319.83

32430

33120

35450

36275

1.00
6.03

042

263
392

298
1490

4.30

6.90

23.30

843

1.00

6.03

042

263

392

298
14.90

4.30

2.00

295

445

443

6.90

23.30

343

I s

Carbomacecus shala wath bottomy 0.353m. sandy shals.

bterbandad zamquence of grev shale and medivm to coarse
eraimed cross-bedded zandstone. Omne 0.23m. coal seam afb

372 40m. depth.

Carbonaceous shale with very fhin band of coal and adentic
shals

COAL.

erained sandstone with a 0.23m ocoal seam Bottom with
carbomaceous shale.

COAL. (Seam Tone - IV)

Gramalar falspathic cross-bedded sandstone grades upward to
grey shale with carbonacecus shale throush very coarse to
coarse grained cross-bedded sandstone, fine sramed =andstome
larmnated with sreyv shale. Bioclhmime and barrowine at places.

Granolar to very coarse gramed sandstone, top 1.30m grey
shale with sy lammae.

Grey chale mferdammated with slstone and interbanded at
places with mednm to coarse srained cross-bedded sandstone,
sgnahme of burowmes and hotorbahion at places.

Gray shale with silty laminae and 0.20m, 0.15m and 045m.
coals at 312.90m, 313.55m. and =t 314.75m respectivaly.

Verv coarse gramed zandstone grades upward to fine sraimed
sandstons.

Gramalar sandstone grades upward to fine gramed =andstone
mierlammated with grey shals.

Inferbandad and pierlammated srev shale fme to very fme
graimed sandstome. At bottom coarse gramed sandstome
mierlaminated -with sdemte lammme  Biohwhaton and
hiockumms at places.

Grey shale with zandy and =iy bands 2t places. Thres coal
bands of 0.20m., 0.20m and 0.15m at depths of 342.00m.,
M3 Hm and 346 20m respactivaly.

Gramalar sandstone grades upward to fine gramed =andstone
with shals and adertic shale bavmaes



36740

373.00

37595
39130

392.%0
393.15
401.00
402.20
402.35
402.50

407.80
408.75

411.60

411.00
411.85
41240

435.70
440.00

44745
44835

36740

39150
39290

393.13
401.00
40220
40235
40290
407 80

408.75
411.60

421.00

42195
42140
435.70

440.00
44745

44833
47730

1593

1.00

0.25
7.83
1.20
0.13
0.53

4.30

2.40

0.93
0.43
13.30

4.30
743

0.530
28.93

4.63

3.60

295

15.95
1.00

023
1.85
120
013
0.55

490

0.95
2 85

240

095
043
13.30

4.30
145

0.90
28.95

Inferbandad and miterdamirated grey shale, fine fo mediom
gramed sandstone and alistons with occasional coarse
sandstone band towards bottom.

Gramular fo very coarze gramed cross-bedded sandstone
erades upward to grey shale with sty and sandy lammae.
Interlammation of =rey shale and fine sramed sandstone
hberofault and shckenside at placss.

COAL. (Seam Fone - 1)
Coarza to very coarse gramed felspathic sandstome with greyv
shale lammas.

Carbonaceous shala

COAL.

hiednmy sramed sandstone with grey shals bands.
Carbonacaous shala.

COATL.

Inferbanded mednmm to coarse gramed  cross-bedded
COAL.

Coarse to verv coarse gramed cross-bedded sandstone with
streaks of coal and carbonacecus materzal

Very coarse gramed cross-bedded sandstone grades upward
to zrey shale bmimated with fine sramed zandstone and
siltstona.

COATL.

Carbonaranns shale with thin coal band

Alemabon and mterlammabon of very coarse, coarse to

COAL. {Seam Zone - IIT)
Interlarmmated wnit of grey shale. fine to mednmn and mednm to
coarse graned sandstone with siderte shale bends and larminae.
COAL.

Coarse to very coarse sraimed cross-beddad sandstons. Top
and bottors 2 00m. grev shale brmmated with zandstons.
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Borehole clozed at 477.30 m. depth in Barakar Formation
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Borehole No. : AB - 19

Location Lat. 23°44'52" Dinlhme Tt - a7
Long, 543805 Date of commencarment © 01.03,1995
EL 42TATE m. Date of completion o 00051595
Fmal Deapth 423,50 m. Logzed by E_ Mondal
Artesian at Hﬁ.ﬂm depth
From To Thick- | Feco- Litholosy
mess | very
m) | () | m) )
1 2 3 4 5
Q.00 900 200 020  Shidee of vellow mednmm sand.
.00 1330 950 8950  Inferbanded amd mteramimated srev shals, fine to very fine
gramed sandstone. Sandstone 15 often fermismous, Vertabrama,
Glossoptens, Shckensided at places. Fault at 17.00m.
1850 1875 0325 025 COAL.
1875 2190 3.15 315 Alemaztion and mberlammation of coarse fo very coarse grained
sandstone and grey shale.
2190 2215 23 025 COAL.
2213 2430 213 215 Grev shale top 040m mbercalsted with coarse graimed
sandstone, sharp ercsional upper confact.
2430 2435 23 325 COAL.
2455 3290 B335 8.35  Coarze to very coarse sramed sandstone grades upward to fine
to very fine gramed sandstone with grev shale misrcalation.
3290 3310 020 020 COAL.
3310 3375 065 065  Grey shals with thm coal bands at places.
3573 4105 530 330 Coase to very coarse gramed cross-bedded sandstone
mferlammated with grey shale.
4105 4835 750 750  Inferbemded and miterlamimated srey shale fne to very fme
eraimed cross-bedded sandstone, bottorm carbonaceous shals.
48353 4862 007 0.07  Carbonacaouns shala (Saam Zome - VI)
4862 5125 2163 243 COAL.
5125 3140 Q.13 .13  Carbonaceous shala
5140 3360 220 220 Grey shale with carbonaceous lammae af places.




7720

81.83
8213
§2.70

10475

109.00
110.00
113.50
116.04
116.65

127.55

135.40
135.85

B1.83

§2.25

§2.70

104.75

109.00

110.00

11550

116.00
116.63

13540

135.85
139.05

14235

14785

2.00

3.30

18.30

0.40
0.43
21203

413

L B
in [ (=]
[} L [

L=
=y
LA

7.85

0.43
3.20

3.30

L
Ln
[

2.00

3.30

18.30

463

040
043
2205

423

1.00
3.50
0.50
0.63
10.90

Greyv shale with two 40cm. thick coal bands at 53.60m. and
34.45m dapth

Coarse fto verv coarse gramed cross-bedded sandstone,
bottom carbonaceous.

vary fine pramed sandsfone and silistome with occazional
carbonacepus shale laminae and medivm to coarse sandstone
bands.

Grev shals with coal bands of 0. 20m, 0 30m. and 0.15m thick
oocmred & depths of T720m., T945m and S0.25m
COATL. (Seam Zome - VI)

Grev shala.

Creny shale trterhendad amd imterlamimated with fine to mednmm
gramed offen cross-bedded zandstons  silistone. Footlet
hiochimmes common.

Verv coarse gramed crozz-bedded sandstome sradss upward
to grev shala

Grey shala with sandy mtercalation towards bottom.

COAL (Bearn Zome - W + IV)
Gray shale.

COAT.

Grey shale miberbendad with fine fo very fine sraned sandstone
and ailtstones. Coal bands of 0. 20m. and 0 30m af 124 55m.
and 125 95m. depths respectriely.

eramead sandstone.

Carbonacaous shala.

carborecepus sandstome and three coal bands of 020m,
020m and 0.30m. at depths of 137%0m. 13835m and

1358.75m. respactryaly.

Verv coarse gramed zandstome with shale larmmme grades
upward to grey shala

Greyv shale with sandy lammae at places. Two coal seams of
023m at 144.35m and 0.30m. at 145 20m. depths. Bottom



147 85
148.17
148.50

168.50
169.02
171.36
171.50

17295

174.15

177.35

184.30

190.90

201.00
210.40

220.70

148.17
14850
15220

16285

163.83
16890

16502
17136
171.50
17295

17413

17733

13430

19090

201.00

21040
220.70

23240

0.32
0.33
3.70

10.63

1.00

0.12
134
0.14
1.45

1.20
3.20
6.93

6.60

10.10

9.40
10.30

11.70

0.32
0.33
370

10.63

0.12
226
014
145

120
2.60
6.95

6.60

10.10

240
10.30

11.70

I <1

carbonmaceous shale.

Carbonaceous shale.
COAL.

Grey shale vath coal bands of 0. 20m. at 148 . T0m., 0.20m. at
14950m., 030m. at 153080m. and 040m. at 151 SOm
depths.

Abemation and mtercalabion of grev shale and very coarse fo
coarze graimed cross-bedded zamdstome with  occasional
mednmn sramed sandstome bands.

Top 1.00m. fine gramed carbomacesus sandstone and rest i
gray shale with two 0.20m Coal seams at 16730m and
167. 7T dapths respectively. Oecasional smdy bramee withm
grey shale. Bottom carbonaceons shale. Core dip-167.

Carbonaceous shala.

COAL.

Carbonacaous shala.

Coarse graimed cross-bedded samdstome srades upward to
grey shale infercalated with carbonacecus shale mucro-fault a2
places.

COAL. (Seam Fone - WV + IV
Coarzse gramed sandstome grades upward to grev shale with
sandy lammza.

Gramular fo very coarze gramed cross-bedded sandstone
erades upward to sandy shale and shale.

Abernztion and mtercalabion of grey shale and fine to very fine
gramead sandstons

Very coarse gramed cross-bedded zandstone.

Heterohthic saquence of grey shale coarze to mednmm sramed
cross-bedded zandstone, fine to very fine sramed sandstone.
Laminztions at places hiochumed and coal sfreaks and amimae
towards top and muddle.

Inferbandad and piderlammated srev shale very fne to fme
graimed and coarze gramed cross-bedded zandstone. Lamimae



23240

3170

250.80

256.80
257.80
260.00
262.60

267 85

276.10

287.10

293.30
321.0
321.50
322.50

327.10
330.35

35240
357.65
360.35

23770

250.80

25680

25780
260.00
262 .60
267 85

276.10

287.10

29330

321.00
32150
32250
327.10

33035
35240

35765
36035
367.10

6.00

1.00
2.20
2.60

325

11.00

6.20

770
0.50
1.00
4.60

325
270

6.73

330

15.10

6.00

1.00
220
2.60

525

11.00

6.20

21.70
0.50
0.95
4.60

3325

2205

525

27

Il /108
at places are biochumead.

Granolar to veryv coarse gramed sandstone grades upward to
erey shale with fme sramed sandstone laminze.

Inferbanded and mterlarminated sreyv shale very fine to fne
erained zandstome, silfstome with cocasional medium to coarse
gramed sandstone bands, laminss biochumed af places. Thin
coal zazms at places.

AMerration of grey shale mterlamimated with fne to coarse
gramed sandstome. Shonpme towards bottom.

COAT.
Granular sandstone, top carbonaceous.

Grey zhale with fme pramed zandstons lamamzs  bottom
hochumead.

sandstone, very coarse gramed sandstons with tresular shals
Very coarze to gramlar zandstons of cross-badded
mierhandad and mterlammated wath grev shals.

Grey shale mterbanded and mterlaminated with fine o very fine
gramed cross-bedded sandstone. Ome 043m. coal band at
288.70m. dapth.

COAL. (Seam Fona - IIT)

COAL.

Greyv shale with bands of very coarze graimed sandstone af
rmddla

COAT..

Very coarse gramed cross-bedded sandstome with occasional
grey shale lamnzs botiom fine fo mednmm gramed sandstone
with grev shale lammas

COAL. (Seam Zone - IIT)

Fme gramed sandstone with srev shale laminzs.

Coarse to very coarse gramed cross-bedded sandstons banded



367.10

378.10
385.10

39025
401.30
404.70
410.20

411.50
418.530

378.10

385.10
39023

40130
40470
41020
411.30

41890
42350

11.00

11.03

L L
[T
[ [

—
L
[}

740
4.60

11.00

11.0%
340
3.50
1.30

740
4.60

I 1

with grey shale and lammated with fme to very fine pramed
sandztons. Shckenzmidad at places.

Grey shale mierlammated with fine fo wvery fme gramed
sandstone with occasional coarse graimed cross-bedded
sandstones. Biochumme at places. 043m. coal at 367 .95m

depth
COAL. (Seam Zon= - IT)

Interlammated grev shale and fme sramed sandstone with 2 thin
band of carbonaceous shals at ruddla.

COAT.

Grey shale with sty laminas.

COATL.

Fme gramed =zlicified and shekensided sandstone with sreyv
shale. Top sidertiic shals.

COAL. (Seam Zone - IT)

Grey shale, silty shale towards top and bottom. Micro-fankted.
Slhickenmidad milicified 2t places. Infercalation of carbomaceous
shale at places.

Borehole clozed at 423.530m. depth in Barakar Formation.



APPENDIX -IIT A

BAND-BY-BAND ANALYSIS OF COAL SEAMS INTERESECTED IN BOREHOLES AB-1 TO AB-19

BANHARDI SECTOR, AURANGA COALFIELD, PALAMAU DISTRICT, BIHAR
{Asz received from Coal Survey Laborzinny, Famchd)

DETANLS SUFFLIED BY THE FARTY DETAILS OBSEEVED AT CSL | CFEL AS ANALYSED BARIS
BEH Fam Thicknesz | Racovery Lithology Thickness | Sampls Mo. Mloast Aszh WEIGHT
Ma. From (m) | Toim) (.} () (m) | %o Yo (omms.)
AB-1 ENCAO0EBH-19
Fioof — Coarse srained sandstons
7315 76.29 1.14 1.14 Cial 0.18 AC-1 87 21.1 1450
Band 0.17 Ab-1 3T 618 1330
Cial 0.79 AC-2 740 il4 A00

Floor — Coarse gramed sandstone
Roof — Grey claystons

TR.T6 79.79 1.03 1.03 Shaly coal 0.16 Eb-1 335 43.0 1300
Cial 0.75 B'C-1 ) 4.0 6300
Band 0.12 E/b-2 36 39.7 1130
Floor — Grey claystone
Eoof — Grey clavstone
28 50 9146 19 296 Band 0.28 Ch-1 30 63.1 3100
Coal, CFB 0.48 CAC-1 TR ; 3300
Band 0.30 Ch-2 4.7 322 250
Coal, CPB 1.20 CAC-2 76 239 12000
Floor — Grey claystone
Roof — Grey claystone
10502 1119 6.94 6.54 Coal, CPE 2.20 DiC-1 73 252 16000
Band 0.35 De-1 4.6 36.0 3600
Coal, CPE 438 DiC-2 75 242 29000

Floor — Grey claystone
Foof— Grey shals



CETALS SUPPLIED BY THE PARTY LETAILS OBSERVED AT CEL | CFRI AR ANALYSED BASIS
BH Bum Thicknezs Blacmery Litholozy Thickness |  SampleMa. Mloist Ash WEIGHT
No. Fram Ta |
{m) {m} (m) (m) {m) | Y % {(Grma )
120.78 121.65 0.57 0.87 Cioal 0.32| Elnb) 6.3 387 6330
Shaky coal 0.35 |
Floor — Grey shale
Fioof — Grey shala
13718 137.88 0. 70 0.70 Shaby coal 0.40 Fb-1 &1 470 4330
Cioal 0.30 F'C-1 79 352 2700
Floor — Grey to black shala
Foof — Grey shale
142.18 143.80 1.72 1.72 EBand, CB 0.64 Gh-1 4.6 6.6 B0
Cial 0.40 &C-1 76 36.7 3330
Band, CE 0.29 Gh-2 36 64.3 2400
Coal, CPE 0.24 &C-2 78 276 1930
Shaly coal, CB 0.13 Gh-3 53 48.0 LK00
Floor — Grey shals
Eoof — Carbonaceous shale
235690 241.35 4. 63 463 Cial 0.13 HC-1 6.8 30.7 1200
Eand 0.33 Hb-1 4.7 38.6 3400
Cozl, CPE 0.64 HC-2 6.5 285 3000
Band 0.14 Hb-2 52 53.3 1300
Coal, shickensided 0.32 HIC-3 69 288 2600
Band 0.18 Hb-3 48 538 1700
Cial 0.28 HC-4 63 28.3 2350
Band, CFE 0.66 Hb-4 50 53.7 6130
Coal, shickensided 0.38 HC-3 69 283 2600
Shaly coal 0.12 Hb-5 6.5 443 1150
Coal, CB 0.33 HC-6 70 273 1300
Band, CFE 0.33 Hb-6 i3 60.6 40600
Coal, CPE 0.72 HC-7 12 31.3 4750

mA2




TETALLS SUPPLIED BY THE PARTY LCETANLE OBSEENVED AT CSL | CFRL AL AWALYEED) BASIE
BH Bum Thicknezs Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
Mo From Ta
o) fm) (m) (m) {m) ¥ e (Grms)
Floor — Grey shale
Foof — Grey shals
J0EEY 30872 i0.83 (.83 Coal, CPE 0.54 I'C-1 6.7 21.1 3450
Zhaly coal, CPE 0.31 Ik-1 40 484 2750
Floor — Carbonaceous shala
Foof — Grey shale
31570 31283 413 413 Ceal Q.09 Ic-1 55 325 800
Shlay coal 0.12 Jb-1 47 48 5 1050
Cioal 042 IC-2 72 28.0 3400
Eand 0.14 Jb-2 4.6 57.0 1500
Coal 0.33 TC-3 69 212 2800
Shaby coal 0.10 Jb-3 6.1 40.0 1100
Coal, CPE 041 Ic-4 h3 302 3400
Zhaly coal, CPB 0.13 Jb-4 52 439 1140
Coal 026 IC-53 6.7 303 2100
shaly coal 0.12 Ib-3 52 49 & 1200
Cial Q.18 I'C-& L 254 1300
Band 0.09 Jb-8 46 538 850
Coal 1.20 c-7 2 M7 10000
Shaly cozl, CPE 0.15 Ib-T7 46 49 & 1200
Coal 0.24 I'C-8 h.6 273 1500
Shaby coal 0.13 Jb-3 57 4232 1300
Floor — Carbomaceous shale
AB - FEMCABH-121
Roof — Silty shale
135.10 13770 260 260 Band Q.10 Ab-1 5.6 53.0 200
Coal 0.40 AC-1 T8 5.5 2650
shaly coal 0.11 A2 17 43.10 o
Coal 0.45 A2 g4 293 2950

mA/3




LCETAILS SUPPLIED BY THE PARTY LETAILS OBSERVED AT CSL | CFRI1 AL ANALYSED BASIS
BH Bum Thicknezs Peoavery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
Mo From
o) (m) (m) {m) ¥ e (Grms )
Crey shals 0.12 Mot zampled L0
Band 0.20 A3 52 31.3 1330
Cioal 042 ANC-3 92 238 2400
Eand 0.21 A4 53 61.2 2300
Cioal 0.34 AC4 £2 318 20:00
Band CFE 0.23 A3 52 57.0 1300
Floor — Carbonaceous shala
Roof — Carbonaceous shale
14097 4.00 4.00 Shaly coal 0.08 Eb-1 6.2 488 430
Ceal 0.35 BiC-1 94 25.0 2250
Band 0.08 Eb-2 43 62.8 350
Cial 0.58 BiC-2 96 24.0 3700
Eand 0.18 Ehb-3 4.7 63.0 1100
Cioal 0.23 B'C-3 9.6 245 1330
Band 0.03 Ehb-4 53 36.1 330
Cial 1.40 B'C4 95 44 1630
Eand 0.12 Ehb-3 43 63.6 1130
Cioal 0.20 B/C-3 10.0 198 3400
Floor — Carbomaceous shala
Foof - Ehals
15192 1.1 1.10 Coal, CPE 110 CC-1 2.1 238 3300
Floor — Sandy chale
Eoof — Madnmn sramed sandstome
160,74 1.14 1.14 Coal, CPE 0.20 DiC-1 92 20.2 00
Shaly coal 0.16 De-1 740 482 1200
Coal 0.21 DvC-2 EEB 262 1000
Eand 0.21 D2 48 5932 1400
Cioal 0.36 vC-3 £9 25.2 1700

mA'4




CETALS EUPPLIED BY THE PARTY

LETAILS OBSEENVED AT CSL

|

CFRIL

AS ANALYEED BASIS

BH Bum Thicknezz Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
Mo From
o) (m) (m) m) | ¥ e (Grms)
Floor — Carbomaceons shala
Foof — Carbonareous shale
162.08 4 A 4.40 Band Q.07 Eb-1 57 314 450
Cial .59 EC-1 od 259 3500
Shaby coal Q.09 Eb-2 72 433 350
Coal Q.29 EfC-2 105 1.5 1700
Band 0.14 Eb-3 56 58.2 1200
Cozl, CPE (.85 EfC-3 104 19.3 4600
Band 0.15 Eb-4 5.7 59.2 1050
Coal 0.55 EC4 0.8 20.8 5050
Bhaly coal, CPEB 0.12 Eb-5 T4 44 8 500
Coal 0.11 E'C-5 013 21.0 500
Band 0.12 Eb-& B3 5007 300
Coal L1l EC-8 102 202 3000
Band Q.10 Eb-T i) 5.7 630
Coal, CPE 0.10 EfC-T 114 11.7 300
Floor — Black shala
Floof — Carbonarsons shals
173.85 335 335 Coal 0.14 FiC-1 T6 335 800
Band 0.12 Fh-1 52 504 il
Coal 0.12 FiC-2 5B 278 750
Band 0.12 F'b-2 6.1 50.1 1000
Coal 0.14 F/C-3 8.0 ExN] 200
Band Q.19 F'b-3 6.7 50.1 800
Coal 0.22 F/C-4 85 26.5 1500
shaly coal 0.12 Fe-4 .1 44 3 300
Coal 0.23 FiC-3 55 275 1540
Band 0.30 Fb-3 53 541 250
Coal 0.21 FiC-6 23 15.3 1200

mMA/S




LCETALLS SUPPLIED BY THE PARTY LETAILS OBSERVED AT CSL | CFRIL AL ANATLYEED BARS
BH Bum Thicknezs Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
No. Fram Ta
() i) N (z) () *a “a (Grmnz )
Sidartic chala 0.11 Mot sampled 730
Cial 0.35 F/'C-7 £2 3l4 230
Shaly coal 0.39 Fib-6 6.4 439 2830
Caal 0.29 FiC-8 2.0 287 1330
Band 0.05 Fe-7 58 523 430
Floor — Silistone
Boof - Shals
219.10 220.00 090 0.50 Band 0.37 Gh-1 56 38.7 2950
Coal 0.07 T C-1 9 299 330
Band 0.30 Gh-2 6.0 33.6 2500
Coal 0.16 GC-21 9.6 284 830
Floor — Carbonaceous shals
Foof - Black shale
27540 280.20 030 0.80 Shaly coal 0.37 Hb-1 17 419 1300
Ceal 0.15 HC-1 £9 286 630
Band 0.11 Hb-2 £1 384 330
Caal 0.17 HC-2 2.1 215 &00
Floor — hedinm praimed sandstons
Fioof — Gray chala
290.15 30340 1325 1245 Shaly ecal, CB 0.10 Is-1 6.7 471 300
Coal, CPFB 0.24 I'C-1 £0 283 330
Band, CE 0.25 I'b-2 458 j1.8 800
Coal, CE 0.14 Ic-2 74 29.6 330
Shaly coal 0.30 Ib-3 15 435.0 1700
Coal 0.26 I'C-3 g6 26.7 1030
Band, CFB 0.30 Ib-4 55 432 14400
Coal 043 I'C-4 2.1 2.7 1750
Shaly coal 0.30 Ib-5 6.8 41.8 14400
Coal, CFB 0.24 I'C-3 7.1 04 750

MmA/'S




LCETAILS SUFPLIED BY THE PARTY LETAILS OBSERVED AT CSL | CFRIL AL ANALYEED BASIE
BH Bum Thicknezs Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
M. Fram
() N (z) () *a “a (Crmnz )
Shaly cozl, CB 042 I8 6.6 433 1200
Cieal 043 I'C-6 B 26.3 1750
Shaly coal 0.09 Iw-7 6.0 434 330
Cazl, CPE 0.29 -7 £6 278 L300
Band, CFE 0.72 I8 34 359 2330
Coal, CPFB 042 T'C-& 92 2212 1&00
EBand 0.26 Ib-% 55 33.1 14400
Coal, CPE 0.80 Ic-2 2.1 254 2300
Band 0.28 Ib-10 38 512 1530
Ceal, CFB 0.34 L'C-10 82 328 1300
Shaly coal, CFB 0.26 Ib-11 70 4412 250
Coal, CE 0.33 I'C-11 9.6 218 800
Shaly cozl, CFE 0.36 Ib-12 7.1 43.6 2130
Coal, CFB 0.16 I'c-12 82 8.1 G600
Band, CB 0.32 Ib-13 6.4 511 1130
Coazl, CB 045 I'C-13 22 233 1700
EBand, CB 0.19 Ik-14 69 528 350
Cazl, CFB 0.16 IC-14 740 323 300
Band 0.28 Ib-15 6.1 342 1350
Cial 0.59 I'C-15 20 26.7 2450
Band 0.20 Ib-16 6.0 53.7 1140
Coal 0.16 LC-16 2.1 25.3 600
Shaly coal, CFB 0.32 Ib-17 6.0 45.7 1500
Coal 0.32 C-17 16 il4 1430
Shaly coal, CFB Q.13 Ib-18 6.1 46.3 300
Coal, CFB 0.27 I'C-18 T3 32 1030
Shaly coal, CFB 0.16 Ib-19 6.0 470 300
Coal, CB 0.14 I'C-1% E.1 309 4400
Band 042 Le-20 57 33.0 2200

mA/T




LETALS SUPPLIED BY THE PARTY LETAILS OBSEBVED AT CSL | CERIL ASANALYEED BASIS
BH Bum Thicknezs Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
Mo From Ta
fm) ) (m) (m) (m) *a “a (Grmz.)
Coal 0.30 C-20 24 31.5 1350
Band 0.32 I'-21 52 567 1300
Floor — Silty shale
Eoof — Silfy shala
304.10 304 85 073 073 Coal, CPE 0.24 Ic-1 . 300 300
Shaly coal, CB 0.31 Jb-1 5.1 49 4 850
Coal, CPE 0.20 c-2 115 19.0 500
Floor — Silty shale
Roof — Carbonaceous shale
30620 307.10 i0.90 0.90 Band, CFE 0.58 Kb-1 5.1 33.5 2600
Sidarthic shale CPB 0.25 Mot Sampled 1700
Coal, CPE 0.07 KiC-1 . 48 300
Floor — Silistons
Fioof — Carbonareous shals
31750 32080 330 330 Coal, CPE 0.30 LiC-1 23 MR 1450
Band, CB (.78 L1 70 487 4050
Cial Q.08 L3 13 345 350
Band Q.20 L2 6.1 540 3700
Cozl, CB 0.33 LiC-3 02 310 850
Cozal & shale CE & 0.45
rormed cut at 160
zp.gr. — Float L'iC4 0.2 25.5 &30
Smk L'b-3 4.6 5749 gL
Band, CEB 048 L'b-4 6.2 56.2 1300
Floor — Carbonaceons shale
FHCY1EBH-121 B.oof - Silistons
36265 367.14 445 443 Band, CFE 0.30 hib-1 58 524 15300
Coal, CPE 0.35 RIC-1 849 252 1250
Band 0.20 Ji H6 45 0 1140

mA/'g




CETALS SUPPLIED BY THE PARTY LETAILS OBSERVED AT CEL | CFRI AR ANALYSED BASIS
BH Bum Thicknezs Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
No. Fram Ta
(m) fm} (m) (m) {m) Y a {(Grma.)
Coal, CPB 0.62 MI'C-2 £9 276 2130
Band 0.20 hib-3 6.1 314 200
Cioal 1.23 KI'C-3 EE 269 4500
Eand 0.19 hik-4 56 33.0 1030
Cioal 0.70 LI'C-4 £3 281 2630
Band CFE 0.40 hb-3 59 323 1200
Cozl, CB 0.23 M'C-3 2.7 1.2 700
Floor — Fine gramed sandstone
Foof — Fme gramed sandstone
36760 370.85 323 325 Band 0.25 Mb-1 4.2 62.7 14400
Coal, CPFE 043 HAC-1 25 301 1600
Band 0.44 Mb-2 6.5 439 2450
Cozal & shale, CB & 043
moeed, cut 2t 1.60
sp. gr. — Float MNAC-2 92 255 200
Smk HMb-3 57 392 750
Eand 0.13 Mb-4 56 63.0 1230
Cozl, CB 0.13 MAC-3 107 15.4 400
Band, CFE 0.45 MNb-3 6.7 326 1300
Coal, CPB 043 HWNiC4 £9 267 1300
Band, CFE 0.13 MNb-6 59 543 700
Cial 0.28 HAC-3 94 24.6 L300
Floor — Fine gramed sandstone
Foof — Silty chala
37583 37643 030 0.80 Coal, CPE 0.31 0C-1 97 1.9 100
Band, CFE 0.45 Ob-1 56 61.0 1300
Floor — Sistone
Foof— Very coarse gramed :andstone
38683 38943 2.60 240 Band, CFE 110 Pb-1 6.8 450 4100
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LCETAILS SUFPLIED BEY THE PARTY LETAILS OBSERVED AT CSL CFRIL AB ANALYEED BASIS
BH Bum Thicknezs Blacmery Litholozy Thickness |  SampleMa. Mloist Ash WEIGHT
No. From Ta |
() (4] ) m.) m) | g L (Grena )
Coal, CPB 0.34 B/C-1 £5 30.3 L0
Band 0.24 Pb-2 64 325 LxJ0
Cozl, CB 0.24 B/C-2 92 29 5 800
Band CFE 043 Pb-3 58 36.6 20K00
Floor — Black shals
Foof — Grey shale
30926 400.21 0.95 093 Band, CB 0.25 Qb-1 52 35.8 L0
Cozl, CB 0.23 QC-1 T8 29 5 T00
Shaly coal 0.20 Qb-2 6.3 434 750
Ceal 0.25 QiC-2 7.1 39.3 750
Floor — Grev shals
Roof — Mednmn sramed sandstome
43915 44083 170 1.70 Shaby coal 1.00 Ehb-1 63 441 3200
Cioal 0.20 R'C-1 £4 N 300
Band CFE 0.50 Ehb-2 58 456 1330
Floor — Grey shals / Silt=tons
AB-3 EMCAOLEH-T1
Fioof — Black shals
26215 26325 1.1 1.10 Band 0.33 Ab-1 £1 55.7 3330
Coal, CPB 0.50 AC-1 10.1 354 2200
Zhaly coal, CFE 0.22 Ab-2 95 455 1100
Floor — Black shale
Foof — Carbonaceous shale
33030 33140 1.30 130 Band 0.18 Eb-1 17 322 20400
Coal, CPE 0.18 BC-1 10.6 333 1150
EBand 0.59 Ehb-2 11 4.6 3200
Cioal 0.33 B'C-2 123 773 2200

Floor — Carbonaceous shala

Foof — Carbonaceous shale
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LCETAILS SUPPLIED BY THE PARTY LETAILS OBSERVED AT CSL | CFRI1 AL ANALYSED BASIS
BH Bum Thicknezs Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
Mo From Ta
fm) {m} (m) (m) {m) Y Y {(Grma.)
36353 36432 1.27 127 Band 0.12 Ch-1 6.1 6.8 1200
Cioal 1.02 CiC-1 10.1 272 6200
Shaly coal, CFE 0.13 Cb-2 £1 40.7 750
Floor — Eistone
Foof — Carbonacecus shale
37660 37724 .64 0.64 Cial 0.64 vC-1 9.0 30.8 3200
Floor — Grev shale
Foof — Black shale
46.70 345.60 1.5 1.80 EBand 0.20 Eb-1 38 T2 1&00
Ceal 1.40 E'C-1 104 23.8 3200
Band 0.30 Eb-2 6.5 30.1 2130
Floor — Fine gramed sandstone
Foof - Black shale
36246 562.96 .30 0.30 Eand 0.13 Fb-1 4.6 64.9 1030
Cioal 0.37 FiC-1 98 21.0 2200
Floor — Carboraceous [ Grey shale
Fioof — Grey shala
601.40 613.00 7.90 790 Shaby coal 0.1 Gh-1 6.1 459 1100
Cioal 0.20 =C-1 £EB 21.8 3700
Shaly cozl, CPE 0.22 Gh-2 6.7 453 1100
Coal, CPE 130 ZC-2 94 19.2 6300
Band 0.38 -3 34 389 3200
Cial 1.93 FC-3 9.2 17.8 114400
Shaly coal 0.18 Gh-4 6.4 47.0 1030
Cial 274 -4 &8 232 14750
Shaby coal 0.07 Gh-3 6.4 402 300
Floor — Shale [ Carbonaceous shale
Foof — Dark grev shala
61626 61730 1.24 124 Shaby coal 0.23 Hb-1 6.0 43 8 20K00
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TETALLS SUPPLIED BY THE PARTY LCETANLE OBSEENVED AT CSL | CFRL AL AWALYEED) BASIE
BH Bum Thicknezs Blacmery Litholozy Thicknsss | Sammle Mo, Mloist Ash WEIGHT
Mo From
o) (m) (m) {m) ¥ % {Grms.)
Coal 0.23 HC-1 13 287 1400
shaly coal 0.14 Hb-2 54 45 0 1000
Coal, CPE 0.45 HC-2 T5 321 2700
Band Q.07 Hb-3 48 53.1 350
Cial Q.10 HC-3 10.1 198 a0l
Floor — Carbormareons shals
AB -4 FEMCRA1BH -T2
Foof — Carhonareous shale
21.85 6.13 6.13 Band, CFE 0.36 Ab-1 64 8.9 2300
Coal 0.11 AC-1 12.1 288 350
Band 0.17 A2 21 30.2 L0
Coal, CPE 0.32 ANC-2 122 31.3 1700
Band, CFE 0.52 A3 T2 54 8 3700
Coal 0.17 AC-3 107 384 1050
Band Q.11 Awd T4 542 200
Coal 0.10 AC 4 114 35.0 50
Band 0.28 Ab3 . 0.8 2300
Siderttic shalks 0.14 Mot zampled 1440
Band Q.10 Abg &0 633 T50
Coal, CPB 0.21 A5 146 234 1050
Band, CFE 0.50 Alb-T T3 542 3600
Coal, CPE 0.17 ANC-8 9.8 48 230
EBand 0.11 Ab-8 a 456 200
Coal, CPE 0.33 AT 13.1 3.7 2000
Band 0.16 Ab-5 50 0.4 1300
Coal Q.24 AC-E 135 49 1440
Band Q.18 Ab-10 54 673 1600
Coal, CPE 0.32 ACS 1140 344 1700
Band 0.13 Ak11 B4 45 4 1140
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CETALS EUPPLIED BY THE PARTY

LETAILS OBSEENVED AT CSL

CFRIL

AS ANALYEED BASIS

BH Bum Thicknezs Blacmery Litholozy Thickness | Sammle Mo, Mloist Ash WEIGHT
No. From Ta
fm) fm} (m) (m) {m) Y % {(Grma )
Coal, CPB 0.09 AC-10 127 338 300
Band 0.18 Ab-12 9.8 453 1200
Cozl CPE 0.13 AC-11 108 40.1 700
Eand 0.338 Ab-13 70 395 3100
Coal, CPE 0.39 AC-12 125 271 2100
Shaby coal 0.10 Ab-14 94 40.1 750
Cioal 0.12 AC-13 136 128 350
Floor — Carbomaceous shale
Foof — Very coarse gramed zandstone
42.05 43.20 1.15 1.15 Band 0.22 Eb-1 44 62.6 2000
Cial 0.12 BiC-1 2.1 362 &30
Band 0.31 Eb-2 4.5 65.2 2750
Cioal 0.50 B'C-2 129 224 2300
Floor — Mediom sraimed sandstons
Foof — Grey shala
4703 45350 243 243 Coal 107 CiC-1 10.1 30.7 TI0
Eand 0.27 Cb-1 69 338 100
Cioal 0.26 CiC-2 117 244 1300
Band 0.20 Cb-2 72 524 20600
Cioal 0.63 CiC-3 106 30.3 4300
Floor — Eilistone
Boof - Silistons
100.40 101.15 0.73 0.75 EBand 0.12 D1 8.6 376 1030
Ceal 0.63 DiC-1 11.1 272 3600
Floor — Silstons
Boof - Silstone
10253 103.0:0 043 043 Band, CFE 0.29 Eb-1 62 35.7 1800
Siderttic shale CFB 0.16 Mot zampled 1300
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