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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

1 GENERAL INFORMATION OF BENGPAL-ELLINGNAR

BLOCK:

Features Details

Block ID Bengpal-Ellingnar Block

Exploration Agency United Exploration India Pvt. Ltd. (UEIPL)

Commodity Lithium, Niobium, Tantalum, Titanium & REE
Minerals

Mineral Belt Bastar-Malkanjgiri Belt.

Completion period with 1 Year

entire time schedule to
complete the project
Objectives Occurrence of Cassiterite within Pegmatites has
been found in this region. These pegmatites
contain high value of Lithium. Lithium is a
critical strategic mineral for the modern world.
Hence exploration of Lithium and other REE
elements within pegmatite and granitic rocks of
this region attracts special attention.

Whether the work will be | UEIPL and its associates

carried out by the
proposed agency or
through outsourcing and
details thereof
Components to be
outsourced and name of
the outsourced agency

Name / number of the 5 geoscientists will involve (2 geologist, 1
geoscientists geophysicist, 1 resource geologist, 1 GIS
specialists)
Expected field days 365
(Geology, Geological party
days)
1 Location
Latitude 18° 44' 20.497" N - 18° 49' 4.050" N
Longitude 81° 45' 42.845" E - 81° 56' 43.260" E
Village Bengpal, Ellingnar, Kumakolen, Bedavada
Page 1
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NMET PROPOSAL (For G4 exploration)

Bengpal-Ellingnar Block
Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

Features Details
Tehsil/Taluk Bengpal (Darbha Tehsil) and Kumakolen
(Chhindgarh Tehsil)
Districts Sukma, Bastar and Dakshin Bastar Dantewada
State Chhattisgarh
2 Area (hectares/square
Kilometers)
Block Area 112 Sq. Km.
Forest Area Partly falling in forest land.
Govt Land Area Data Not Available
Private Land Area Data Not Available
3 Accessibility (Arial
Distance)
Nearest Rail Head Jagdalpur (45 km)
Road NH-30 is passing through the proposed block
boundary.
Airport Maa Danteswari Airport, Jagdalpur (44 km)

4 Hydrography

Local/Surface Drainage
Pattern

The drainage pattern is dendritic to sub-
dendritic with moderate drainage density.

Rivers/Streams

Bengpal River is flowing from west to East
within the Block Boundary. Jhiram River is
passing through the block from NNE to SSW.

5 Climate

Mean Annual Rainfall 1386.77 mm.
Temperature This region has aTropical wet and dry or
(December)(Minimum) Savana Climate. The yearly temperature is
Temperatures 27.69°C (81.84°F) and it is 1.72% higher than
(June)(Maximum) India's averages.

6 Topography
Toposheet Number 65 F 13 and 65 F 14.
Morphology of the area The major part of the Ellingnar block is hilly and

thickly forested except in the southern part of
the hills, which is under cultivation. Generally,
ground-level elevation is 244m and the
maximum elevation in this block is 860 m. This
hilly portion is the eastern continuity of the
major, Ellingnar Hill mass to the west.

Page 2
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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block 3
Sukhma, Baster, and Dakshin o g
Bastar Dantewada District, Chhattisgarh -

Features Details
7 Availability of baseline
geoscience data

Geological Map 1:50000
(1.50k/25k)
Geochemical Map Not Available

Geophysical Map (Aero- Not Available
physical, Ground
geophysical, regional as
well as local scale GP

maps)
8 Justification for taking
up Reconnaissance < Pegmatites WhiCh were emplaced into

the basic and Bengpal schistose rocks,
are generally 2 to 5m wide with length
varying from 80 to 1000m. Thickness of
pegmatite some times swells up to 2om.
The general trend of pegmatite in the
block is NNW-SSE with steep westerly
dips. Intensity of occurrence of
pegmatite is more is basic rocks than in
schist.

% Pegmatites are emplaced as veins along
fracture and major joint planes in the
basic rocks. The primary tin
mineralisation as discrete cassiterite
crystals within the pegmatite is noticed
near Chuirwada. Pegmatites found in
the area are mineralogically complex
with high concentration of rare
elements such as Sn, Nb, Ta, W, Li, Be,
B, Pb, Va, Y, Cr etc., which form oxides,
chlorides, Fluorides and sulphides
considerably at lower temperatures. An
aqueous gas phase as well as water
saturated silicate melt participated in
the complex evolution of cassiterite,
columbite, associated minerals. The
higher concentration of minerals of rare
metals Sn, Nb, Ta, Li etc. indicates that
these are of shallowed pegmatites
formed at depths between 3.5to 4 and 6
to 7 kms.(Ginsburg, 1964). The initial
temperature of such type of pegmatitic

Survey/ Regional
exploration

Page 3
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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

Features Details

melt has been considered to be of the
order of 800 to 700°C (Fersman 1940).
The tin content of pegmatites varies
from 10 to 2500 ppm. The lepidolites,
feldspars, muscovites and magnetites
from pegmatites contain significant
amounts of tin varying from 30 to less
than 1000 ppm. The pegmatites have
been derived as a product of the
differentiations of granites. The source
of the solution from which the
pegmatites form, is a deeply buried
differentiating magma. During
crystallization of the magma, fluids
escaped and work upward and outward
finally crystallising in the form of
pegmatites. Certainly, the solutions are
highly mobile and contain relatively
large quantities of Na, K, Si, Be, F, B,
P205, and Li and many metallic
elements such as Sn, Nb, Ta and W and
rare elements.

2 DETAILED DESCRIPTION OF THE PROPOSAL:
2.1 Block Summary:

2.1.1 PHYSIOGRAPHY:

The major part of the Bengpal-Ellingnar block is hilly and thickly forested except in
the southern part of the hills, which is under cultivation. In general, ground-level
elevation is 244m and the maximum elevation in this block is 860 m(Mula Dongri).
The hill slopes are densely vegetated and in places are highly inaccessible due to the
thick bamboo forest.

Page 4
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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh
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Figure 1: Physiographic map of the proposed block

2.1.1.1 Drainage:

The Bengpal-Ellingnar block is drained by Jhiram Nadi in the east and in the South,
Bengpal Nadi in the west. The Jhiram flows and joins Baru; the Baru River flows
southerly and ultimately meets Kolab (Sabari). There are a good number of nalas
flowing through the slopes of Marjun hillock and joining in Jhiram and some of the
nalas flow from 557 m. hillock of Tongpal joins the Baru River. The overall drainage
pattern is dendritic in nature.
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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

Drainage Map of the proposed block {112 Sq.km} by UEIPL for G4 level of Exploration of Li, Sn,_ Nb, Ta, Ti and
REEs elemants in Chhattishgarh,
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Figure 2: Map showing drainage pattern in and around the proposed
block

2.1.2 BACKGROUND GEOLOGY (REGIONAL GEOLOGY & GEOLOGY OF
THE BLOCK):

2.1.2.1 Regional Geology

The Bastar Craton contains a well-developed sequence of rocks that range in age from
Archean to upper Proterozoic. It is located in the central part of the Indian Peninsular
Shield and covers an area of 40,000 sq. km. The craton is bordered by the Chhattisgarh
basin to the north, the Eastern-Ghat Khondalite-Charnockite complex to the south and
east, and the Pranhita Godavari basin to the southwest.

The oldest rock exposed in the Bengpal-Ellingnar block belongs to the Bengpal Group
of metasediments viz andalusite-sericite-schist, quartz-sericite-schist (equivalent to
Tulsi Dongar Stage of Crook Shank, 1938). Meta basic intrusive rocks of amphibolite
to epidiorite in composition, occur as sills into the Bengpal schists. Exposure of granite
(apophyse) intruding into the Bengpal and Basic rocks are exposed on the banks of
Baru Nadi. This might represent the younger intrusive later than the Paliam/Darba
granites.

Page 6

Prepared By: United Exploration India Pvt. Ltd. (NPEA)




NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

The metasediments consist of Quartzite, Quartz Sericite Schist, Andalusite-Sericite
Schist, Staurolite-Gneiss, and Biotite-Cordierite Gneiss. The quartzitic rocks
typically trend parallel to the foliation planes of schistose rocks in the NW-SE to
NNE-SSE direction and dip towards the NE and ENE.

The pegmatite formations are mainly tabular, lens-like, and pod-like which are vertical
to steeply dipping, with pinch and swell structures. They can be either simple and
unzoned, or complex bodies of varying sizes (5-1000m in length, 100m in width).
These formations are arranged in an NW-SE trending belt covering approximately 75
km in length and 10 km in width. While their orientations vary, they are most
commonly found in an NNW-SSE direction with NNE dips. Pegmatites are found
emplaced apparently along the pro-existing weaker joint and fracture planes in basic
rocks and Bengpal schists.

Laterite, derived from both basic rocks and Bengpal schistose rocks, is found as
cappings, but most of the Bengpal-Ellingnar block is covered by transported colluvium
lateritized with pebbles. Above the colluvium, dark greyish brown silty to loamy topsoil
and alluvium are found, which is mostly derived from the Baru drainage system and
reclaimed nalas.

The stratigraphic table indicates that the oldest rocks in the area are low to medium-

grade meta-sediments and metabasic intrusive rocks, all belonging to the Bengpal
Group of the Archean age.

Page 7
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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block
Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

TABLE 1: Stratigraphic Succession of Bengpal Group of Rocks In Bastar
Craton (Modified After Mishra Et. Al,.1988)

AGE GROUP | FORMATION | ROCKTYPES | LITHOLOGICAL

DESCRIPTION

Bijapur Acid igneous Granite, charnockite

Gneiss rocks granite gneiss,
including grey and pink
gneiss and augen gneiss,
migmatite, cordierite-
sillimanite gneiss,
charnockite
gneiss and leptynite

Metamorphosed | Metagabbro, gabbroic

Basic and ultra- | anorthosite, and pyroxene

Basic rocks granulite. Amphibolite,
hornblende schist, talc-
tremolite schist, and
metapyroxenite,

ARCHAEAN | BENGPAL metaultramafics with
serpentine

Ferrugi-nous Banded magnetite

rock quartzite,

+ garnet orthopyroxene and
orthoamphibole-grunerite
schist + (cummingtonite)

Arenaceous Quartzite, fuchsite

rocks quartzite, micaceous

+ garnet quartzite, sillimanite
quartzite, and graphite
quartzite

Chintavagu Pelitic rocks Mica Schist, kyanite or
Quartzite + garnet sillimanite schist, and
khondalites

Calcareous Calcareous quartzite+

rocks

+ garnet
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Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

pyroxene, calcareous
amphibolite, calcareous
granulites, and gneisses

Local Geology

The rock types exposed in the Bengpal-Ellingnar block include Bengpal
metasediments to the east of Bhimsen nala and metabasic rocks which form the
eastern continuation of the main Ellingnar basic body. Pegmatite bodies of various
sizes cross this basic body in a general NW-SE and NNW-SSE direction. These
pegmatites are well exposed on the southern slopes of the hills, but their exposure is
rather poor in the level ground.

The basic rock is mainly medium to coarse-grained metadiorite with patches of lighter-
colored amphibolite. The relation between these two rocks could not be established
due to a lack of clear evidence. Additionally, narrow basaltic dykes cut across Bengpal
metasediments and metadiorite.

The Bengpal metasediments are mainly found on the eastern part of the Bhimsen Nala
and to the south of the hills. In this area, it was difficult to establish a proper
relationship between the basic rocks and Bengpal schist due to a lack of exposure
indicating contact relationship. The quartz-sericite-schists and quartzites in the
Bhimsen Nala display a bedding attitude of N60°E, steeply dipping towards the south.

Pegmatites which were emplaced into the basic and Bengpal schistose rocks, are
generally 2 to 5m. wide with length varying from 80 to 1000m. Thickness of pegmatite
some times swells upto 20m. General trend of pegmatite in the block is NNW-SSE with
steep westerly dips. Intensity of occurrence of pegmatite is more is basic rocks than in
schist

So, in the Bengpal-Ellingnar block, most of these pegmatites are mineralized to the
same degree. It is also observed that a zone of alteration in, the basic rock at the contact
of major pegmatite has developed quartz-biotite-apatite rock. It is interesting to record
that even a small pegmatite band of a few centimeters in thickness sometimes carries
coarse cassiterite crystals. Greisenisatinn in the form of the development of lepidolite-
rich rocks is distinct in the major pegmatite.

Local stratigraphical succession was observed during the field work is given below:

Recent Silty to clayey topsoil Lateralised gravel horizon.

1

Intrusive Pegmatites and quartz veins Granite (apophyse?) Basic sills.

1

Bengpal Group: Sericite schist, Sericite quartzite, andalusite/sericite schist, Meta
basic intrusive and acid igneous rocks.
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Figure 3c: Exposure of Granites Figure 3d: Mafic Rocks

Figure 3: Photographs of Bengpal-Ellingnar block during site visit
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2.1.3 MINERAL POTENTIALITY BASED ON GEOLOGY, GEOPHYSICS,
GROUND GEOCHEMISTRY):

Efforts were focused on the Bengpal-Ellingnar area of 3.5 square kilometres previously
at a scale of 1:5,000 finding the natural accumulation of heavy minerals in the colluvial
material originating from these mineralized pegmatites.

Pegmatites which were emplaced into the basic and Bengpal schistose rocks, found in
the area are mineralogically complex with high concentrations of rare elements such
as Sn, Nb, Ta, W, Li, Be, B, Pb, Va, Y, Cr, etc., which form oxides, chlorides, Fluorides,
and sulfides considerably at lower temperatures.

The higher concentration of minerals of rare metals Sn, Nb, Ta, Li etc. indicates that
these are shallowed pegmatites formed at depths between 3.5 to 4 and 6 to 7 kms.
(Ginsburg, 1964). The initial temperature of such type of pegmatitic melt has been
considered to be of the order of 800 to 700°C (Fersman 1940). The tin content of
pegmatites varies from 10 to 2500 ppm. The lepidolites, feldspars, muscovites and
magnetites from pegmatites contain significant amounts of tin varying from 30 to less
than 1000 ppm.

Pegmatites within the meta-basic rocks have been found to host Li mineralization
(Yamuna Singh and Rai, 1986). These pegmatites are profoundly enriched with
Lepidolite and amblygonite containing Li content of approximately 3100 ppm to
36000 ppm; along with Cassiterite (45.36-74.85 % SnO2) with subordinate Nb-Ta
phases (4.36-14.45 % Ta205).

The following two tables show the analysis of Lithium minerals mostly from promising
pegmatites from Baster Craton (Rai and Singh 1991).

Table 2: Partial analysis of Lepidolite from Li-Pegmatites (Wt.%) within Proposed Block

Location Sample No Li Li2Oa
CWP-1 (11) L-8 1.40 3.02
BNP-1(13) L-9 1.85 3.99
BNP-1(13) L-10 1.20 2.58
BNP-1(13) L-11 1.35 2.91
BVP-2 (17) L-12 0.31 0.67
BVP-4 (19) L-13 1.66 2.29
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Table 3: Partial analysis of Amblygonite from Li-Pegmatites (Wt.%) within Proposed
Block

Location Sample No Li Li2Oa
CWP-1 (11) A-5 3.60 7.777
BVP-3 (18) A-7 2.68 5.61

Source: Lithium pegmatites in parts of Bastar Craton, Central India by Yamuna Singh
and S D Rai. (Atomic Minerals Directorate for

Geological Map of the propased block(112 Sg.km) by UEIPL for G4 level of Exploration of LI, Sn, Nb, Ta, Ti and
REEs eloments in Chhattshgash.
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Figure 4: Geological map in and around proposed block

2.1.4 SCOPE FOR THE EXPLORATION:

Large scale Geological mapping in 1:12,500 scale
Geochemical sampling

Geophysical study

Petrographic study

Geological report preparation

© e T
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2.1.5 OBSERVATION AND RECOMMENDATIONS OF PREVIOUS WORK:

2.2 Previous Work:

2.2.1 GSI AND AMD EXPLORATION:

The block was chosen based on the data from stanniferous pegmatites outlined by
Murti-K. S et al. (1975-76), taking into account the potential accumulation of detrital
cassiterite due to weathering and erosion in the major Pawade belt, which extends
along the southern slopes of the primary E-W basic body (Ellinger Hill).

Reconnaissance mapping was carried out in the Bengpal-Ellingnar block on a 4" to 1-
mile scale (1:15,840), and potential areas were further investigated through large-scale
mapping (1:5,000), pitting, bulk sampling, and concentration using hand
panning/sluicing. A total area of 25.3 sq. km was surveyed preliminarily, and
prospective areas covering 5.7 sq. km were identified in the surrounding Kudripal,
Jangarpal, Murgel, Chidpal-Kankapal, and Tongpal-Marjur blocks.

The Geological Survey of India (GSI) collaborated with AMD mainly for sample
analysis in two areas, Kudripal and Murgel. GSI completed the assessment surveys
independently, while AMD officers were involved part-time in sample collection. AMD
analyzed samples for Li, SnO2, NO205, and Ta20s5.

Pegmatites within the meta-basic rocks have been found to host Li mineralization
(Yamuna Singh and Rai, 1986). These pegmatites are profoundly enriched with
Lepidolite and amblygonite containing Li content of approximately 3100 ppm to
36000 ppm; along with Cassiterite (45.36-74.85 % SnO2) with subordinate Nb-Ta
phases (4.36-14.45 % Ta205).

The block and the surrounding area were initially mapped by Brook Shank (1932-37),
and later Murti et.al. (1976-77) produced a map of the area at a scale of 1:63,360, with
a focus on identifying cassiterite-bearing pegmatites. The Geological Survey of India
(GSI) conducted detailed mapping at a scale of 1:5000 in 1978-79 for the exploration
of lithium, tin, niobium, and tantalum in an approximately 3.5 sq. km. area at the
southern base of the hill on the northern border of toposheet No.65 F/14.

The hill, which runs from east to west, is primarily made up of meta diorite with
pegmatite bodies scattered throughout. The pegmatite bodies generally run in an east-
northeast to west-southwest direction or northeast-to-southwest, and their thickness
ranges from a few centimeters to 20 meters. Some of these pegmatites contain
minerals such as cassiterite, as well as niobium and tantalum oxides. There are three
main mineralized pegmatites, each about 15 to 20 meters wide and extending
discontinuously for about 1 kilometer along the east-northeast to west-southwest
trend.
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Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

The colluvial material around this pegmatite contains a significant amount of
cassiterite crystals. An area of about 2.5 sq. km. has been covered by pitting in a
100x100 and sometimes 100x50 grid pattern. The depth of pits varies from 0.1 to 2m
depending on the thickness of the colluvial horizon. Approximately 20 kg of samples
collected from each pit by channeling on the four walls has been concentrated by
panning and sluicing to recover the heavy minerals. The weight percentage of the
heavy minerals varies from 0.1 to 1.5%.

Based on semi-quantitative analytical results from 400 samples, a total area of 1
square kilometer was identified as prospective. A significant portion of the samples
within this area showed Sn (tin) concentrations of over 1000 ppm, as well as Nb
(niobium) and Ta (tantalum) in many cases. XRF analysis values for Sn from about
108 samples suggest a potential area of 0.9 square kilometers in separate patches. The
Sn values range from 0.41 to 30.12%. The total estimated resource of Sn metal in the
Bengpal-Ellingnar block is around 230 tonnes.

The stream sediment samples collected from the small streams in the block show that
the percentage of heavy elements ranges from 0.2% to 3%, with an average of 0.9%.
The XRF analysis shows varying values of tin (Sn) from 0.69% to 51.48%. The Nb205
values range from 0.16% to 4.3% and Ta205 ranges from 0.15% to 3.71%. On average,
the Nb205 and Ta205 values are 1.31% and 1.04% respectively, indicating that Nb205
content is higher than Ta205. The estimated tonnage of Sn in these sediments is
approximately 7.5 tonnes within a depth of 1 meter in the stream bed.

2.3 Block Boundary:

The coordinates of the corner points of the proposed block area are given

below.
Block Corner Points / Latitude Longitude
Cardinal Points
1 18°49' 3.872" N 81°55'17.473" E
2 18° 45' 47.680" N 81°55'17.825" E
3 18° 45' 47.030" N 81°56' 43.260" E
4 18° 44' 21.729" N 81°56' 42.590" E
5 18° 44'20.497" N 81° 52' 26.140" E
6 18°46' 14.885" N 81° 52' 26.981" E
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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block
Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

7

18° 46'11.793" N 81° 45' 45.912" E

8

18° 49' 4.050" N 81° 45' 42.845" E

2.4 Planned Methodology

The exploration program is proposed in accordance to the objective set for
reconnaissance survey (G-4) of the block. The Exploration shall be carried
out as per Minerals (Evidence of Mineral Contents) Rule-2015. Accordingly,
the following scheme of exploration is formulated in order to achieve the
objectives. The details of different activities to be carried out are presented
in subsequent paragraphs.

)

1ii)

iv)

Geological Mapping: Geological mapping will be done in the entire
area over 112 sq km on 1:12,500 scale. Rock types, their contact,
structural features will be mapped. Surface manifestations of the
mineralisation available along with their surface disposition will be
marked on map.

Geochemical Sampling: Regional grab/ chip/ stream sediment/ soil
sampling to be carried out at regular interval.

a. Grab Sampling: During the course of Geological mapping, bed
rock samples shall be collected for identifying various litho units.

b. Soil Sampling: Soil samples will be carried out in entire area to
delineate mineralized zone.

c. Stream Sample: Stream samples will be carried out in entire area
to delineate the zone of host rock.

Ground Geophysical Survey: Based on the geology of the area,
Magnetic survey will be conducted to delineate the pegmatite
mineralization zone.

Chemical Analysis: All samples need to analyzed for Lithium, Niobium,
Tantalum, Titanium & REE Minerals.

Petrographic study: Thin sections and ore microscopy will be done to
identify Lithium minerals.

Data verification and Quality Check: Standard reporting of resources
are classified and estimated by using two types of data. Data acquired from
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NMET PROPOSAL (For G4 exploration)
Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin

Bastar Dantewada District, Chhattisgarh

previous exploration and data generated by exploring the block. Data
verification and Gap analysis is the interpretive or indirect methods.
Interpretive Data may include results from mapping, seismic, magnetic, gravity
and other geophysical and geological surveys. An Interpretive Data, may be
used in conjunction with Explored Data to improve confidence levels.

QA/QC will be strictly followed during the collection, recording and storage of
any of the data ultimately used in the geological report preparation. This
programme should be concerned with, but not limited to, data verification, drill
sample recovery, sample size, sample preparation, analytical methods, the use
of duplicates/blanks/standards, effects of multiple periods of data acquisition
and consistency of interpretation in three dimensions.

2.5 Nature Quantum and target

Components G4 Quantum of Work
Geological i) 1:12,500 Scale Geological mapping
Mapping 112.00 sq.km

ii) Assessment of
lithology, structure,
surface mineralization
and analysis of old
history of mining if any

Geochemical i) Regional grab/ chip/ BRS:224
Survey stream sediment/ soil | SS: 224
sampling

Soil Sample: 224

ii) Recording of broad 90 days
geomorphology,
drainage etc.
Geophysical Magnetic Survey Ground Magnetic and
Survey Gravity Survey: over

8200 station point

Petrographic and | Principal rock types, mineral Chemical Analysis:

mineralogical assemblage, identification of XRF: 250

studies minerals of interest ICPMS: 400
Physical Analysis:

Preparation and Study
of thin section for
petrography: 150.
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Bastar Dantewada District, Chhattisgarh

Digital Photographs:
150.
Synthesis of all 1. Integration of regional | 5 Hard copies
available data geophysical, geological
and geochemical data,
. . if not done earlier
Not required in i. Synthesis of all
the quantum of available data and
the work report writing
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Sukhma, Baster, and Dakshin Bastar
Dantewada District, Chhattisgarh

2.6 Project schedule

S. No. 1 2 3 4 5 6 7 8 9 10 11 12
1 Camp Setting Months/Days
Geological Mapping &
2 Sampl?ng PPing days
3 Geophysical survey L.km
Geophyscist party days (HQ) Days
4 for data interpretation &
Report
5 Geologist Man days days
6 Sampler Man days days
7 Camp Winding months -
8 Laboratory Studies Nos.
9 Repprt Writing with Peer months
Review
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Bengpal-Ellingnar Block
Sukhma, Baster, and Dakshin Bastar

Dantewada District, Chhattisgarh

2.7 Project cost

Rates as per NMET | Estimated Cost of
SoC 2020-21 the Proposal
S. . - S Rates Total
oC-
No. ltem of Work Unit tern | @ Per | Qty. | Amount
NG * SoC* | (b) (Rs)
Geological Mapping Other
1 Geological Work &
Surveying
Geological mapping,
(1:12,500 scale) &
Trenching , drilling work
a. Charges for Geologist per
i day (Field) for geological da 1.2b
mapping & trenching work, y ' 11,000 360 39,60,000
drilling work
i b. Labours Charges; Base da
rate y 494 720 |  3,55,680
c. Charges for Geologist per da
day (HQ) Y 9,000 60 5,40,000
Sub Total- 1 48.55,680
5 Ground Geophysical
Survey
1 Magnetic Survey Per station 3.2a 1.800 8200 | 1,47.60,000
Processing + Interpretation
2 Cost ( Ch_a_rges for Expert day 3.18a 90 9,000 8.10,000
Geophysicist)
Sub Total- 2 1,55.70,000
3 | Geochemical Survey
a) Charges of Geologist per day 1.2b 11000 168 1848000
b) Labour Charges 494 336 165984
Sub Total- 3 20.13,984
TOTAL FIELD
EXPLORATION COST 2,24,39,664
4 | LABORATORY STUDIES
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Sukhma, Baster, and Dakshin Bastar

Dantewada District, Chhattisgarh

Rates as per NMET | Estimated Cost of
SoC 2020-21 the Proposal
S. . - S Rates Total
oC-
No. ltem of Work Unit tern | @SPer | Qty. | Amount
NG * SoC* | (b) (Rs)

1 Chemical Analysis
Geochemical Sampling-

i Surface samples
(Bedrock/Channel
/Soil/Stream sediment)

a. ICPMS Nos 4.1.14 7731 400 30,92,400
b. XRF Nos 4.1.15a 4.200 250 10,50,000

2 Physical & Petrological
Studies

[ Preparation of thin section Nos 431 2353 150 3.52.950

ii Study of thin section Nos 4.3.4 4.232 150 634,800

\Y Digital Photographs Nos 4.3.7 280 150 42,000

51,72,150
Geological Report 5 Hard
5 Preparation copies with 5.2 5.2 (ii) 8.28.354
a soft copy
As per
6 | Peer review Charges EC 30,000
decision
. . 2% of the
Preparation of Exploration 5 Hard Cost or Rs.
Proposal . :

7 5 Hard : ith ft | copies with 51 5.0 Lakhs 569 403
(5 Hard copies with a so a soft copy whichever ,09,
copy) is less

8 | Total Estimated Cost without GST 2.90.39,572

- 0
9 | Provision for GST (18% of J) 52.27.123
10 | Total Estimated Cost with GST 3.42,66.695
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Bengpal-Ellingnar Block

Sukhma, Baster, and Dakshin Bastar

Dantewada District, Chhattisgarh

Rates as per NMET | Estimated Cost of
SoC 2020-21 the Proposal
S. * % SoC- Rates Total
No. ltem of Work Unit tern | @SPer | Qty. | Amount
NG * SoC* | (b) (Rs)
. *
(a) (a*b)
or Say Rs. In
Lakhs 342.67

2.8 Reference

1. Lithium pegmatites in parts of Bastar Craton, Central India by Yamuna Singh and S D

Rai. (Atomic Minerals Directorate for Exploration and Research (AMD).

2. Regional Assessment Surveys For Cassiterite and Associated Rare Minerals In

Selected Blocks :

Bodavada, Jangarpal, Kudripal, Chidpal Kankapal, Murgel &

Tongpal-Marjun, Bastar District, Madhya Pradesh (FS: 1977-78)By T.M. Babu,

R.N.Pal and others.
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Plate-1

Geological map on 1:50,000 with location index
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Geological map on 1:50,000
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Geological Map of the proposed block(112 Sg.km) by UEIPL for G4 level of Exploration of Li, Sn, Nb, Ta, Ti and
REEs elements in Chhattishgarh.
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Plate-3
Ground geophysical map/s (NGPM) on 1:50,000
(Not Available)
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Plate-4
Aeromagnetic map/s

(Not Available)
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Plate-5
Geological map with proposed block boundary
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Geological Map of the proposed block(112 Sg.km) by UEIPL for G4 level of Exploration of Li, Sn, Nb, Ta, Ti and
REEs elements in Chhattishgarh.
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Plate-6

Proposed block boundary over Land use/ Accessibility
map

Not required at G4 stage
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Plate-7
Location Map of proposed Block on Toposheet
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Location of the proposed block (112 Sg.km) by UEIPL for G4 level of Exploration of Li, Sn, Nb, Ta, Ti and
REEs elements in Chhattishgarh.
Toposheet No- 65F/13 and 65F/14
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LITHIUM PEGMATITES IN PARTS OF BASTAR CRATON,
CENTRAL INDIA

TAMIINA SINGH, 5.0, RAlL R.P. BINHA, and RAV) KALL

Atomic Mimerala Division
Departient of Atorme Encegy
Begurmpet, Hyderabad - 506 D&

Auckiact

Lithiurn pegratites of considerable dimensions {widih ; 2.140 on 2 length : 10-1000 m} accur in the Baslar craton,
Centeal Indla, These ae zaned with 3 dilincl quartz core Aanked asyramatrically oo either cide by intesmpdiate 1oes af
albile + microchine, lepadalita, and amhlygouile assombfage folowed 1y & wall Tone gl quarts, albite, mica, and Leurmaline. Li
and Ta-rich mkaginas seerm to have opeiated separalely in different subsysterms  These pegmatitic melts are gencrally enrichad
in lin relative 1o miohium and tantafum. Amblygonile is present in alk the pegrialites. whereas bepidedile & found in fwelve
poqinanites. Albitsation has played a major role in [ hause Bkeralization,

Ireeqular aud rasiricted spatial distiibution of L pegmalies may suggest an snaleclic odinin far the Li-rich magmas in
sulsystems whereyer the Bengpal neetasediments {Auchasan] were emiched i Li. Metasomatie: seplacement stated mastly
fearn 1he borders of quart? coce and proceeded iowards e wall zones, Lepidefits formed firsl in association with abile aound
quaitz core, Iollawed by aiblygonite and tourmaline in the wall zones. Evidences print Vo crystallsation temprratures ranging
froam somavehat more than 960" € in pares of e granite 1e wed below 5007w the sne wiits of the peqranitas. Piesenca
of beryl and absence of chiysaberyl indicate that vapour pressure wat hwch bess tham the Iaad gressure,

Prelimimary eslinsales suggest thul awer 50,000 tpnnes of kepidalite [1.0-1.85% Li] and an cquak quantily of amblygonile
{2.5-4.06% Li} af commarcially aecepted grades may he auailabte for g1phuilation. Bath Iepidelite and amblygenite may need
some prioe beneficialion to reduse ceitain pnwanted cowdiluents te make & zuitable praduct For 1he user induskiies.

INTRODUCTION synthelic subbet, pharmaciutical, glass dopirg, and
aergs_pm:u indystries LJames, 1981 Kunasz, 1931
Owing 1o the unlgue chemical and physical prop- - Ferrell, 1_3't1-f|: James ef a1, $991)

grties of lithiura and its comyounds, there is a grdwing Lithium, electrnchemically the most reactive el
Hemand for this element. The largesi applications of  ment. is a constiiuent o rany minerals in the Earh's
lithium &re in aleminium greass, ceiaatic Bnd glass. crusl, Howeser, pnly Twe minerals, namely. spor
black and white_?ag:igign_mbg. porcelain, enarmel  durens i MGy 1), lepidulite K LEAL S O $0H.
Iri1, missile, mediine, pudagraphy, memong cirguila, F1,], petalite [Li A&l (Siz0c) ., @amblygonite Li &1 (F, [IH|



P04, and eucryplita [Li A1SiCH) are the mast comman
independent Li-minerals and are of commarcial -
pofance (Kungsz, 1983). Thesa minerals commonly
qcour in gramte pegmalilcs.

Lithlum pegmeliles in the Bagtar craton are knavn
from garfy 18605 [Croghghank, 15963). Sinca then, con-
sidgtable gnounl of waork has been carricd oul 00 the
geolagy, structure, and minctalizalon o vanous pats
of the craton (Mizlea &1 al., 1284; Dutta an al., 15885,
Mishra e al., 1928, Sarker and Gupla, 1959; Ramakr-
ishnan, 1990 and sewvaral gther workera}, Except lor
& tew publications by the Geological Suevey of Indig
(Doeshpande, 1976; 1978), describing the stray 0ocr-
rences of lithium minerals in 50me of the pegmatites,
tha availabile lilerature on the Lithium pogenatites o

Bastar iz scanty, Inckeedd, 20 1ar no atempl has Deen
made to examing gysteanatically ihe Li-pegmatites of
Basiar craton, 1his paper provides a brad descophon
of indlividual Li-pegmaties, disgaszes their petrogen-
esiz, and evaluetes Ihair cconomic patentiat,

GEQLOGICAL SETTING

Bastar cvaton expaoses a  well-developed  Ge-
qguencea of rocks ranging i age hom Archasan to
Upper Protarczoic, M formsg the central part of the
IndiarFPeninsular Bhicld gecuyping en area of 46,000
km? and is flanked by the Chaltizgarh basln in the
north, Eastern Qhat khandalite-charroskitis garog:iea
in the sooih and east and the Prarhita-Godaward Lasin

ir {he sadthwest {Figure 1],
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Tha straligraphic succeszion of the Bongpal
Group in the ated is given in Table 1. N is appar-
ant Irom the tahle that the oldest racks present in
the arza are low- 1o medium-grada melasediments
angd melabasle imrusives, all belenging te the Beng-
pal Group of Archacan 8.

The melasadimants ara represented by quarlzile,
quariz-sericile sohis], andalusite-sericite SEhigl, Flau-

rolita gneiss ard  biclite-cord.erile gneiss.  The
guarzitic rocks usoally trend parsllel to the lolialion
plames of schislose rocks aleng NW-GE 10 NMNW-55E
directign and dipwith low angles towards ME and EME,
Ripple marks and current beddings point o heir Sod-
imontany garentane snd chellow natore of the basin,

The malasediments conlain quarts, leldspar, muos-
cowile, garel, ¢hlorite, andalusite. $laurlile, apatite,

after Mishra =t al., 1283}

Tahle 1. Stratigraphic succession ol tho Bengpal Grawp of racks In Bastar craten, Gentral lndia |Mudifie

Fomuatian

Age  Group

Rock brpes

A
g Ous
rocks

Bijapus
Gnaiss

Metamarphozed
bacic and wliea-
basic racks

Ferrugi-

ZFPM>@»>IO D I

nous gk
+ garnit

Aranaca-
DUS racks
£ garnsl

FPeltiz
racks
£+ garnel

Chintavagu
Quarzite

Calcars-
ouUs ragks
+ gamel

{Zranite, charnackite,

granile gneiss,

Including grey and pink

gneiss and augen gegiss, migmalite,
cordigite-gitli manite

grneiss, charnockite

gneisa, and leptynite

Melagabbto, gabbroic

anorthasile, and pyrosens

granalle. Amphlbolte,

hornblende =chist, 1alc.

tremolite =chisl, and

metapyraxenite, metawliamafics with zerpentine

Bandidd ma goetite quartzite,
grihopyroxena and
grhoarmphibcle-graneriie
schisl (£ cummingianife)

Ctuarzite, fuchsila
Quartzite, micaceaus
Quattzite, sillimanita
quartzite, and graphile
quartzite

Mica achist, kyanits ar
cillimanie schist. aexd
khondaliles

Calcarequs guarzite =
pytoxene, calcarecus amphibtite,

calcareous granuliles, and gresses
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zircon, magnetite, ilmgnite, and sutile in different pro-
poHinns.

Fine- to meadium- 1o soarse-gralned melanocratic
massive and oecagitnally Ioliated emphibolites, melar
dolerites imetagabbeo} and seldom metadiarites rep-
rasant tha melabasic rocks, which are usuoally em-
placed a5 sill-like bedies and seldom cub acress Ihe
sehwiozity planea of the metasedimeniary racka. The
BAQOSUNSS rangs in sigg Irgon 10 to 30 m in width anad
100 o1 10 5 km in length erd lomm linear ridges. The
predominent frend is in a HW-SE direchion with marth-
eastedy dips, Subagqueows walcanic efusivas with pil-
Fow strucdures hawe been describad om Katekatyen
area by Babw {1985].

Eatly intruslve symectonic graniic activily, o-
volvlng limited anatexis and related wigmatsation
of pre-exisfing fochg [Qeming gneissic granites and
miginatiies, \ock place in the lale Aschaean, far
which Rb-5Sr whole rock isoubton ages range from
25°8 to 265959 Mo [(Satkar 1 al, 1990). The
goeisses around Sukma reprezent a typical 1anglile-
trandihemite-granodiorite suwite {Katkare and Shrivas-
lava, 1885), Jubgegquently, the area witnessend the
mgin granite teclonism in ihe Lowar Proderogic, which
culminated in Lhi emplacenent of pegmatites (Fost
rocks foe rare metal enlneralization) tog ether wilh sane
quarts veins in the weak zones in the metahasic and
meiasedimentary rocks, and the granilzs. The avwail-
abla whaole rock AL-Sr ages of granitic recks from dil-
furenl pacs of Bastar cralon (Paliam, Darbde F275 2
BO Ma; Bureguoam: 2237 + 70 Ma; Fujaiguda: 2110
+ 4T Ma. Chalenguda: 2301 = 53 Ma; Pandeay et al.,
19849 sugges! that remaobilizalion of sialic crust, re-
sulting in Ing emplazements ol granitic rocks frorm an
arnatectic mel, jopk place during tha period o 2300-
2100 Ma. The presenca ol highly gltered andalusite
tebloids (14 cm] in {he schigts bordeding the gran-
ilas paink 19 lhe conlaci-melamorghic sfact, and thae
emplacsrnent of granites at shallow depth in the ceusl
iEamba and Agarkal, 1988). However, younger KeAr
age of 13d5 + 22 Ma for biolite frarm granitic rocks
exposed in the vicinity of village Palian [Asonymous,
1974a), may be due to tha afest of luss of A during

come late geolegical cvent. Cuartz weins, traversing

all the older rocks including pegmetites, perhdps mark
the last phase of acid magmatism in the area. The
motasodimentary rocks, melabasic rocks, granites,
and I1he pegmatites have been invadad by dolcile
dyken.

GEMERAL GECLOGY OF THE FEGMATITES

T farms ol pegmalites are predominanily tabu-
lar, lensdike, and pod-like which are sither simplée and
unzoned, of foned snd complex bodies of varlgtde
dimensions [(5-1000 m or aven mere in fength and
from leas than a meles 10 100 m in width) disposed
In & NW-5E trending belt aver a length of aboul T3
km end a width of 10 km. Their iraads arg vitialle
byl mast cammaon i NEW-55E with steep MME dips.
Tha pegmalites emplaced in tha metasedinbgntarny
racks, metabasic rocks, and the graribes <feran fre-
quency and in ¢haracter. The frequancy of pegmatites

‘traversing 1he metasadimentary ks 18 rather law.

They are simplg, somelimes graphic, unzonod and
canstst ol Teldapar with some quarlz and muscowile.
Simple, riobon-like, commanly unzoned and rarely al-
bilized and greisenised pegmaties infnade the gran-
itez, Rare-rmetal minaralizatian i them s observed
only around Katekalyan. The frequency of pegmatiles
waversing tha metabasic rocks iz much higher 1han
those traversing the metazedimentary rocks, Thuse
pegmatiles which traverse 1the metabasic roChs were
gxamined in detail since cornonly they ere rich in

rera malal mjneralization.

The rare-metal pegmalites are asymmetrically
roned with 2 prominant gquarz care, en intermediale
rane where LisBe-Sn-Mb-Ta cres predominate, a wall
rgck zone where microchine snd alkite are the main
minarals togelher with  Bn assemblage ™ quatz,
feldspar. microellne and garnet. The inlehmediste
and wall zones are frequenily of unevon width on ei-
ther sida ol the querz core and may even be abseni
on ong Side, leading to esymmelny i oning (3ingh
and Mukherles, 1985; Lamba and Agarkar, 1988]. One
i the interesling foafures in mest ol them is tho -
lense metasamatic replacemeant marked by aflbiza-
tign and greisenisation, toqether with some seticibi-
gation and kadlinizsalion. The replecemant of polash



Feldgpar (microcling] by albite (cleavebanditel marks
{he albitisation, while Ihe devalopmeni of quartz-mice

mggregates marka the greisenisalion phase. The in-
- tansity of LeSn-Mb-Ta mingralization ia related to the
intengity ol imposed albitisalion and graizenisalion,
Aegicnal zonetion of the pegmatites is not conspicy-
ous 5 described far 1he pegmatita dislricls elsewhere
{Mulligan, 1365 Mortan, 197 5; Slewart, 1978).

The pegmalites are vertical to sieeply dipplng.
commanly with plnch end swell structure bolh along
sirike and depth. Thay actwt in Swarms and in isolas
tlipns, The impaonant mingrals are cleavelandite, mus-
eonele, sericite, quarlz, boryl, flugrite, tourmaline, cig-
ziterife, and columbilc-tanialie. The lithium minetals
include lepidolita, zinnwaldite, cockeite, and amblygo-
rute [Deshpande, 1975). CHherimporiand rare rriLnerals
reported from the pogmatiles are stermyita, taninlite-
stannien tAnonyrncus, 1978 b), pyrochlong [Schuiling,
1983), tapiohte, samarskite {Guha and Moy Chowd-
bary, 1903, lollingite, hatrolite, braumite and lowur-
apatile (Babu, 1965,

LITHIUM PEGMATITES

Some five bundred pegmatites Bra kruvsn from
{he Bastar craton Babuo, 1359]. Only nincteen ol
them, howuver, hiave been found to hask TERim min-
eralizatiors (famuna Singh and Ba, 1986). Spatial
disiribufion of Li-pegmatites, which are contined 1o
thix south sastem purlion of the pegmatile Lell, Sug-
gects that they are eszentially emplaced in metabasic
rocks 1orming three small zones (Flgure 23, as de-
scribed below. Analyses of Mhium minerals, mosily
fram promising pagmatiles, are given in Table ¥ and
Tahble 3

Bekupada zone

I this zune, only two [Mhium pegmetites hawe
been lDcaliu:l.

Bekupada pegrnatite-1 (BEKP-1)

The pegmatide shows a trend of M G0 E - 3 B0*
W owith a lungth of abaut 1000 rmoand breadth af 110G
m, angd larms a 60 m high mound above the graund
surtace. The quartz core is predominanlly smaoky black

gnd fractored. o addition ta the main guanz core,

subsidiary quartz cores are alse present. Greiseni-
gatlon is in the form of development of colourless,

yeltow, and yreen muscovite whereas, albitisation (5
marked by the presence of albite and cleavelandite,

Both ambhegonite {B.74% LiaOh and lepidolite
(2,37 % LiyQ} are found in ihe pegmatite.  Ambly-
gonile 12 milky-white o greyish-awhite and OCCers as
big crystels, Lepidolite ahows fine-grained granular
hahit with purple colowr and is associaled with creanvea:
landite. Green, compact, and seapy lluor-apatite is
alsa ascasionally associalad with lepidalite.

Bekupada pegmatite-2 (BKP-2)

The pegmatite is [ocaled aboul 400 m west of
BEP-1. It= trend is in M 607 W- § GI" E direction
with a tolal temgth of about 150 m @nd breadth af
40 m. It riges about A0 moabove the graund surlace.
t is gressenised and albitised and shows mugcowvite-
quarz-cleavelandite mineral assembiage. Cnly siray
pieces of amblygonte (B.2% Li,Q) are lound in this
peamaeatile,

Govindpal-Mundval Fone

This zone oxlends over sboul B km o length in
MMW-53E directlon whare eighl lithivm pegmatites
have been localad.

Guvindpal pegmnatite-1 (GPP-1}

This pganatite strikes in M 35° W-5 3%° E direc-
lion with dip due B85™W. The Jdip 15 steeper in the
southeasterm: end of the pegmatite. I has e langth of
about 375 on aod width ot 2-10 m. The quarz core
i& disconiinuows, vaning in widlh Ikgm 0.5 to 2.0 m,
and consists of moderately jointed smaoky end miilky
white quarlz. The centraf pad ol the pegmatite has
a dislinet 2-3 m wide lepidalite zone conidining sug-
ary albite and a litle guarz, the lepidulite is fmse o
wiolgl-gnioured, ling-gralned, massive, and compac.
wioded fluorite i5 noliped comraenly alang the frac-
lures. Bordering Whis zong is lepidolie-cleavelandils
ong with a lillle quartz, but without luorts miner-
glization, Here, lepidolilé aocurs s disseminaled
saggregates and is fine- o medium-grained show-
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Figure 2. Spatial distribution of the Li-pagmaliles of Bastar cratom, Indés i pegrnatite localitics are as follows:
41y BEP-4; (2} BKP-3; (3) GPB-1; {4) GPF-Z; (3¢ BRP-1; (6) BRF- (7] CHP-1, 481 MVP15 |5) MuP-2: (10} MYF-3;
11} CWWP-1; 1121 CWP-2: (13) BNP-1; 114) BNP-2, [15} BNF.3: |16] BVP-1; |17) BVP-2: 124 BYP-3; and (18)
Bv[-4. See text far names of these Iocalities
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lng micaceous habit, whareas cleavelandie i of two e foMen pearly on cleavage surfeces). Fine-grained
typeEa. The cne which is morg gomrmonhy aggocated  datk coloured quartz is Blso essaciated with this va-
with lepidolile is milky with platy hablt and vitreous lus-  ticky of cleavelandite. The cther variely of cleave-

Tabla 2. Perial analysis of lepidolitetithium mica fram lithiure pegmalites of Bastar cratan [afl dala in waighl
percani)
=11 Pagmalite Sampla RHI Li Liz O
Mo, lacallyy code Mo,
1. BHP-1 L-1 £1.93 140 237
2 GPP-1 L-2 4843 1.a0 324
+ CMP-1 L-3 4842 1.40 a.a2
d. MwFE-1 L4 .14 1.10 2327
5. MYP-1 L-5 48,45 1.&0 A2
&, MWP-2 L-8 4705 1.0 216
7. MyF-3 L-7 51.88 1.29 269 .
B. CWP-1 L-8 50,32 1.40 anz .
9, BHF-1 L3 51.55 1.85 3.99 !
10, BMF-t LD a9.82 1,20 2.58 i
11. BMF.1 L-11 b6, 268 1.35 2.01 :
12, BWP-2 L-12 4r.30 0.3 O.EY
13 BVF -4 13 5202 1.65 2.29 |

* Dala : Chemicel Laboratony, AWMU, Hydeeabad. a = Computaed

Table 3. Partial chemical analysis of amblygonite from lithium-pegmatites of Bastar craton (all data in waight

percent)

&I, [Megmatlke Sample  Si0, Li B K;Q RED ATy el Fea03 MnQ En0y
Mo, M. Mo.

1. BEP-1 A1 <10 406 874 001 001 2523 0.0KS 407 0.0t 05

2 BrF-2 A-2 <100 280 823 002 001 da¥E DKEF 438 0.0 Cr.06
3 PP A3 <100 490 B4 001 001 3504 005 O0.00 0.01 .05
4. CHFP-1 Al <1.00 3E1 820 @001 D1 3438 0003 047 n.o Q.05
5 CWiP-1 A-E <100 360 F77 002 001 3381 De0t 004 o.M 0.0%
] -3 A-T 10,30 268 %41 1,11 1l 31.0F doos 014 0.k 005

Data : Chemical Laboratory, AMO, Hyderabad.

« = Tedal wrom as Fey Oy a = Computed



landite is comparatively compact, dark grey, and aci-
culer. The cleavelandife-pearing lepidolite zones in
the pegmatite consisl o (i) cleavelandita-muscovite
[booklats of green and colourless pooscowitel @nd (i)
cleavglandilo-quarz-gameat asysarmbilane.

In the sauthern pad of the pegmatile, Hesldes
lepidolita (1.24 % Li,0), white massive amblygonite
{8.64% Liy 0] wilh perect cleavaga and pesacly fusire,
ooours abwandanily in pockets forming huge crystals,
Grean mica i accasionally essociatod with ot

Govindpal pegmmatite-2 {GPP-2)

The pegmatite is located @haut 200 m KW o GPE-
1. Nrends in WWSE diuection with a length ¢ about
15 m and a width of 1-1.5 m. |t condaing sfray pieces

af lppidolite and amblygenile,
Berikupli pegmatite-1 (BHI*-1}

It shaws MW-SE trend and dip of #5-00" towards
SW. The pegrmahte has a langth af ahout 125 moand
awidih of 35 m. The guar: core of ihe pagmatile
iz predominantly smuky. Extensive graisenisatian is
marked inthe form cfbecklers and radiating colourless
ard pale: green myscovite aggregates, especielyinthe
souiheastern porion of the pegrmatite. Albitisalicn, m
the Ferm of augary elbile jprodaminant) and dark geey
cleawel andite, 12 naticed.

Amblygonite of white and pele grecmsh colour
oocurs in the cepdral pan of the pegrmalite, mastly
assoigted walh guartz care, and ocsasionally with
green mica. White varialy of amblygonite is mos
canwnar and forms bag cngshials.

Rerikupli pegruatite-2 (BRP-2)

The pegmalle s localed about 400 m soutneast
od BKP-1 and strikes in NW-SE direction, widh a lenyth
of abgul 100 m and breadih of 5-F m. Stray piecas o
white amblygonite are nodiced i this pegmatite,

Chitalnar pegmatite-1 {TCNP-1}

The pegmatite strikes in M-8 direction wiflh west-
ery dips wl BE-A5%, and a length of aboul 100 m and

breadth from 7 ta 10 m, The fquarz cora is while of
amoky and juinted, The nerthern pard ol ther pe grivatite
i5 extenaively albitisad shawing pronsunced develup-
ment of sugary altdto, whereas the south-central and
southern patts are dominantly peaisenised, marked
tw radialing muscovite aggregates with a liftle quartz.

Lepidolite (3.02 4 L) and amblygonite [B.2 4
Lia D) are present mainy in the ceniral and southern
parts of the pegmatite. Lepidalite accors 85 compact,
massive, and fne-grained aggregate on gither Sule of
the guatlz core. Huge ambbygonita crpstals of whire
colaur showlng etephant skin strudure n weathered
suttaces are afea found. N is interesling to mention
hare thal emblyganite predominates over lepidaolite in
the sauthern part of 1he pegomalite and vice vorsa in
the central pert,

Bundval pegmatite (MVP-1)

The pegmatite has a Tenylh of about 100 m and a
wiadth of 20=25 m ansd kends in MYW-5E dirgctian, Bl
quarls core is emoky.  Albitisation is matked by ex-
lenslve development of milky white and platy cleave-
landlte.

Lepdollke §2.37-3.24% LiO) a5 pale roze and
medium- to coerse-grained, Sltay pieces of greyish
white amblygonite 2 present.

Mundval pepimatite-2 (MVP-2)

This pagmatito iz 1ocated about 100 me e e st
of MYP-1, | haz a lenglh of about 5 moangd 3 sidib
al 15 m, and trénds In BA-5E dirgction, with 8 smaky
quarlz core. The pegmetile hosts fine- to mediume
praineéd micaceaus, pala-rosn wnd prussian blue leps
idelite (216 % Lig 0.

Mundval pegmutite-3 {MYI-2]

iz localed about 160 m south of MYP-1 in tha
hill stope. B strikes in HW.SE durection, with a lenglh
of ahout 50 m and a widsh of 5 m. Palo e0se and line-
to medium-grained, granular, agoaeiales of lepidolge
{2.7 % Li-0) are presem in thig pegmatie.
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Chiwwwada-Bodavada Zone
In this zong, which extends ovet about % kmlength
in WHW-ERE direction {Figure 2, ning lithium peg-
maliles have been lacatud,

Chiurwada pegmatite-1 {CWP-1)

This pegmatite slikes in W 30" E-& 307 W direction
and dips at an angke of B0 towards W G0° W, 11 has
a length ef aboul 20 m and 3 width of 33 m and
evpn more with a 2,530 m wide white and smoky
Auerz core, Exensive greisenisalon, represanted
by muscavite aggregates ol geoeoish fpredominaridk,
greyish, colourless, yallowish, olive green, and bluish
[serldgim] calours, arg feund in fhe narlherns pak af the
pegraatite.  The moscovite shows pluomose, scaly,
and massive Iotmg. Perhite and cleavelandite are
sieen In diferant pads of the pegrmatite. Sugary elbila
and reddish wnwn gemet are Seen aEsociated in lhe
oulermost Zone.

Lepidolie 13.02% LiyD) and amblygonite (7.2 74
Li, {1 are presert in 1ha central pard, The [epidolite
15 granclar, vielet coloured, and medium- 1o oo
prained. The amblyqonite is pale greenish-vhite (g
dominant) and grewsh-white, oocurg as cleavable to
columnar masses oF big crystals. Greyish-while am-
tlygonita is Jistingulshed by vitrgaus lustre ard C0m-
pact nAaiure.

Chivrwada peginatite-2 (CWP-2)

This pegratite, Incited about 100 m west ol CWE.
1, has been worked extensively for cassiluibe and
{herefore, delails about it coold nol be ascetaned.
Daly stray pieces of amblygonite haw been faund in
1ha durmps,

Badenpal peginatite {BNP-1)

Tha peyonatite has N 50 E-5 50 W trend and 2
4.p of 75 fawards § 40" E. 1 hes a length of sbout 15
m and 2 width of 3 m, with 1.5 m widle white and gmaky
yuarz carg, Colourless and greenish rrpsedile. i
wlet flucrite. olwe-green Ao apatile fusudlly massee
and occasignally granular with greasy feel, acoumng
as fraclure fillingl, svgary albite and cleavelandde are

the comman rnck formineg minerals,

1m

Lalugrm rineralz include lepidolite (2.53-3.0% %
Liz{n and amblygonite. Megazcopically. Iepicdolils s
ol three types ;G line-grained and massive acour-
ring in wssociakon with cleavelandite and quartz, [iib
coarse-grainad, dissomingled scaly granular aggre-
gates in assogialion with cleavelanditg, sugary albite,
and quaty; and (i) cleavale lepicolite plates and
boaklels In pssociation with cleevelandile and gquarz.
Big crystals of while amblygonite, showing brifle na-
ture and pefecl cleavaga, and cliavable to columnar
piacas ar: freguently observed. Feddlsh brown gar-
net together with quartz and feldspar i alsoc present.

Dadenpal pegmatite-2 {BNP-2}

It la locatad aboul 100 m northeast of BNP-1, and
shows M 50¢ E-S 50° W trend and Jdip of 807 towards
M A0° Wy, This pegralie is occasionally greisenised,
Quarz and perthita inleeyrawths and booklets of mca
are ohten seen.  DOnly stray pieces af amblygonite

tgreenish and brittle) ere seen in he pegmants.
Badenpal pegmatite-3 {BNP-3]

Thiz pegmatite i3 located about 20 m owest ol
BNP-2 and shigws Bl 50¢ E - 5 50° W irend and dip of
B0 due MW 40¢ W It has a lenglh of about 15 m and
a width of & m. Btray pigces o white ambly gonite are
Icund ir k.

Codovada pegmetite-1 (TVP-1}

This pegmatite follows a M 507 E- 3 50° VY trenao,
dipping vertically snd traceable for 8 length of ahout 25
m with 3 width ol 3 m, Quartz core is smaky and white,
Mher zanes are indiztinct. Big plaly 1aths of muscowvite
and clive-groen and compadct fluprapatite ere presend.
Fale rosa, prugsian blua (seldom), massiva and tine-
lo coarsesgraingd granular lepisabite and greyish and
milky white and brittle (cleavable to colomsar peces)
amblygonile are found in BWP-1.

Bodavada pegmatite-2 {BVP-2)

The pegmatite ogcurs about 10 en Agrhesast of
EYP.1, gad lollows @ M S0? E-5 60° v trend. 1 has a
lrngth of sbeul 30 m end a width af 10 m. Graisini-
zatlan is predaminant in the southern par of the peg-



matite. Fala-rose lithiom micaslepidalile §<1.0% 10307,
and white amblygonlte are noticed inthe northarn part,

Bodavada peprnulite-3 (BYP-3}

Tha BYP-3 is localed abowl 10 m nonheest of BYP-
1. & sirikes im a M 50" E-§ 507 W Jireclion, |t has a
length of abowt 10 m and a width of 3 m. A¢ compared
to other parts, the norhetn pard ofthe pegmatite seems
te b more greisenssed. Only ambfygonite {5.61%
Liy O} iz preseat and shows elephant skin strycture on
waatherad sufaces, it iz greyish white In colour and
has pearly lustre on the cleavags sufaces.

Budavada pegmatite-4 (BVP-4)

It i5 situated At 15 m nodheast of BYP-3, fal-
Iowlrg & NS0 = E-S 50° W irend, with B length of abaut
10 m and width of 3 m. Only lepidolile (2.28% Li;O)
is seen, which shows pale rmose calowr, granular and
massive habdt, and s associated with cleavelandide.

DISCUSEION

From the loregoing it is evidant ihat sll the Li-
pagmalites are ol complex padure. They have un-
dorgone gxdensiee melaaqmalic processes like al-
bitisabon ang gressgnisation resulting in almost all
ih& umila, excepl the guarz corg, being metasc-
matically sgplaced. Li-mincerals are absend i 1he
noa-melasemalized pegmalites showing {hal alhih-
sation and groisenisation bave plaved 4 hey role
in Li-mineralizgion.  Further, the smensly of Le
ruinerglizalicn s strenger sn and arownd albitized por-
lions of the pegmatites, indicaling Ihat albitesatlon
played a major rele in Li-mineralization.

Accardig 19 wanaus workers [Mulligan, 13632;
Ginzbyrg, 1272 and sewveral athers], lithiom peg-
matites are also lantalum-rich. I the present case, al-
thaugh columbita danialils is leund 0 alew pegmatiles
accurring in the vicinilies of Li-pegmalias, such es at
Berikupli, Thivrwada, Badenpal.  and Murdval (Fa-
machar et at, 13E3; lLose =1 al, 1083), all the Li-
pegmatites are davaoid of Mb-Tasrich phases. Inciden-
tally, available emalyses ol mineral samples {Bamachar
et al., 1983, Table 3, p. 106} frem Li-pegmatites in-
clicater ersSantialby Ca%siberile entichnnent (45.36-74.85
% Srack; ], with subordimate MB-Ta phase [(4.35-14.45

% Ta; ). Some wvalues of Kix-Ta ln the semples may
be dus to the presence of lamalile in cazsilerite. An
appreclable amount o Sn (BO0-1000 poen] with ow val-
uas of Mb (30« 70 ppn) and Te (20-500 ppm] in mos]
lepidalite samples {Babw, 1963, Teble 3, p.79; Satya-
narayana and 8ose, 1983, Table 3, p.BE) may also sug-
gest that U-gra lorming Auids were rich in S relatiee 1o
Mb and Ta. This is furthar suppoted by e lact that
gll tha columbile-lantalile pegmatites known till date
from diflerant parts of Bastar cralon, as lor example,
Alanar-3arda [Tiwary and Padlambar, 1920], Metapal
Badener [Farnesh Babw, 1991}, Mendali-Kawadgaon
(Yamund Singh, 1991) and several othars, are char-
aeristically deviid of U-mlnerala. These saliant faa-
tures would, therefara, sugpgest that Lismineratization
In pegmalites of Bastar craton is indcpenderd of NE-
Ta mineralizaticn, unlika the Li-Nb—:['_:_t_rr'!i_n_&_ra_li;atlun
Iy pegmatiies described by various workers (Mulligan,
1962; Ginzburg, 1972), Thus, i wduld appear that
the pro&essos Ihal gave rige o Likrich and Mb-Ta-rich
regmalite magmas operated independenify,

The presenca of cazaitedlle, lluorapatite, fluarie,
Icurmaline and lepidolite paint ta the fact that wvolatila
eonelituents ware available in tha residuel liquids in
plenty teading to the pneamatolitic scdicn. The wvolatile
canstiluants mighi have readled mesily along weaker
planes ol Ibe pegmatites during fhe wning phase ol
thoir formation and 1o some extent with the parent
granitg mear margins, as for exemple, near Katekalyan
where cessitarita mineralization 1ogether with some
flupribe is abundanlly seen lacally, During Ihe course
ol this post-magrmatic prozess Jue b actian of chem-
ically reactive aqueous solutipng gn the crystallising
pegmatiic minerals, the Li end cther rare-metals that
werg leed Inthe lattice of the rock forming minerals
might have bean remakbilised and reconcentrated by
the rare-metal aariched volatile forming independeank
Li, 5n end Be minerats mainly in the albitised and
greisemnized porticns ot lhe pegamites. Deshpande
11978] describes the pinta gonetic sequence as: Si-K-
Be-Ma-Li-F-5n-NTa,

Inereaze in the acadity dus to fuarine andd Laran,

ceused greizenjsatgn of leldspar rezulting In the for-
malicn of K-mica with libaration ol quartz. Migracline
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has passed Lhroygh the slages of albitization, and
greisenisalion. This is 1the mast probable reagon for
Ihe pageity of K-feldspar o the extencively albiticed
and greisanised L-pegmalites of Basiar craton,

Althgugh the fraddional view Ihal Li-rich magma
lprmegd by concertrahon of Lithivm in the parental
granitic magma is still dominart {Cerry  and
Meinkzer, 1988), the disproporigngle ghundance of
Li-pegmalites In cluglers {Figure 23 sugges's that lo-
calized processgs ware more impotant in lityiuam min-
eralizalion than repional processes, GG magma
bodies of small size may be adequaly o supply
the consttuents of gven he largest acd Ihe richest
Lirpegmatiles &5 envsaged by Morfon and Redden
¢£1930), Dwt the role of key processes In emall subsys-
boreris are Imagequately understood or have ascaped
nghice enfirely fWalker et al., 198%)

Melt darived from anateais o melasedimentary
racks ate believed 1o bethe sourca of Li-mineralizaticn
In most cases (Morlon, 1981; Slowad., 19781 In the
precent case, large scale nalexis invalving metased-
imenls of the Bengpal Group is envisaged 1o have
reegulted in 1he gramte magmalism owar a long spar
of fime (23A00-2100 Ma). This yielded wvarigus kinds
ol gracilic and pegmatitlc bedies, responsible for tha
rarg-rmetal (Be, Sn, Mb, Ta, Li, end othars) minerakize-
ticn in Bastar cratom (Muodi el al, 1983, Bosa ol al,,
198% Babu, 1983; Lamba and Agarkar, 1985). Qb
vipusly, conditions must havo boen diferent nowar-
ious parts of Bastar craton &t any single time, and
must aleo have changed through tiong io any Singla
placa. When the cirgumstances are viewed fron thiz
engle, the vagueness of the reglonal zonation patern
eppears logical. The solaled clustering behaviour of
MHb-Ta prrgmalites {Yamuna Singh, 1991) as well as
Liqpegrnatites [Yamuna Singh, 1927], thus poinls to
tha existence of sub-syslems eand indicales that tha
subsyslems buhaved differently al difierent places as
naotice] 1y Moran and Redden [1830) i {he cage
of Blask Hills pegmetites. According by ihese wetk-
=%, i a single sub-systom Ihe age sequence almast
certainty is the convenlional one from granitic to peg-
matitic rocks, hut sub-aystems in diflerent places may
be wl difierent age, and some localitivy may bigse tao

or morg sub-systems ol diferent ages, The incalised
difarancas in Mb-Ta and Li-minerakzalion in Bastar
cralon possibly resuled latgely drome dilferensas in
the composition of prodoliths, and processes daring
anatenis. Hence, it g guite likely 1hal wherever Beng-
fal schlzlz wera enriched in Li, the resultent anatectic
mell w89 alza enrlehed in Li, which lomed a Li-ich
subrsysiem resulling in the L mineralizatlon. The Ir-
rggularly reswrlcted disiribution of Lipegmetiles and
their absenca within the related granites of Faliam (7]
arg in accord with their analedic Grigin 3% Suggostod
by Stewarl (1978} lor Lipegmatiles.

Aceording o Munoz {1971, in the absente af
quartr, lapidplile can appear 4% llquldous phasa if HF
mLmtESuﬂiEnLthlgh_. However, possibile ranges
al HF fugacity controlling lepidalite phase relalions
duiing tha course al pegmalitic crysialisation are not
known. The phase relations 10 the reaction are;

HﬂlEHD" + U;EIGj - EHF = HLII: AlEi.‘ﬂmF:H"D

High contenl of lluorine in epidaolite (4.48% F]
{Gropkghank, 1963) from Mundval pagmatite and pres-
gnce of Nugrle in Lipegmattes suggests the prevas
lence of suticiently high HF fugacity intha systam, Al
though, such a fugaclhy was present, as manidasted by
abundand flugrite veingin grenitic and pegmatilic rochs
throughaut the rare-metal pegmatie belt, possibly Li-
tich cub-systam was nol aveilebls evanywhere, This
resulled in the jeregularly resiricled Lismineg rafization
in tha Bastar ¢craton. Anothes point thal needs spe-
ciat mention i3 Ihe low content of Fe and Mg in the
grapite lkom Ihe area (Satyanarsyans and Boze, 1983;
Famachar et al, 198%; Babu and Bosse, 1033) painl-
ing to tha lacl ihatl 1he anatectic tempardhubes were
mepstly_below the biatita solidus or hat the souree
rocks thomselves hed 8 low Gontent af biotite {Hoson
and Redden, 1995#-_@:;5 cansequence of melting ba-
low tha biolia selidus would e 1he observed contrast
batyeeen ghout 20 ppam Ll ingranite and atycul 50 pem
Li in the mice schists of Black Hills, south Dakda,
5.4, [Morton, 1981). The fett-cwer Diotlte with higher
Li tham in muscovite Inthe schist {Shearer et al., 1385)
gaplains this, Althcugh data on the Li contents of
schisis and granile era el avaltable, the possibility of
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metling below the biolite solldus and ratendicn of Li
in blotite ol schists in pare of Bastar ¢ralon cannot be
rulad out,

Malural coiurrenges pravida irportan] qualitative
informatiors on 1he pressura-dcoperatune conditions
{Sebastian and Lagache, 1931]. According o Stewart
{1978}. Lipegmatiles form at lempuralures of SO0 -
EO5°C gt ary presaure greater than 2 ki Bprnham
and Nakvasi (1985 have showo that the H, O satu-

rated salidus of B composile sample from dill holes
in thi Harding pegmuatile, Dizgo, New Mexico, winch
ig rlch n lepidolic @nd spodemens, i 61 Qv L3 at pres-
syre of abowe 2 kbar, which is in good agrecmant
with the findings of London et al, {1985}, According
1o the above studies, and data on uid inclusions, as
well a5 ispiope studies (Bogaroy and Matoring 1958,
London, 1986}, crystalisatlon under quarks-galurated
conditions is thought o occur &t temperaluccs below
BEOCC and pressures balow 4 or § kbar. High temper-
alure winld be depressed 1o somewhat below 6010°C
by (e presence ot potash leldspar, excess ALY, and
othur constiluents [Stewatt, 14TE]. London §1386)
Iraced the ewvolution of the fuid in the Tanco peg-
matte drorn high to lower lemperatore by study of
fluid ingduBions. The inclusions conain 8 dense by-
drous uid that Is exceedingly rich in B, and also rich
in Li, Ma and Cs, and bas 14% Al O=, and 38% Si0;.
Expariments in W system LIAISIO, « Nan S0y - Sioy
- Li;B 0 « HQ at 2 kbar indicated that the compo-
sition proceeded from Slewart's eutechic 8 8a0°C to
OGS at A paint near b MaAIS0s - LB, Dy sideling
of 1he tetrahadran (London, 1986). London shoeed
that this fluid possibly farmed the albites thal are the
sourca of tha Ta mined at Tancao, Thege are alzo en-
riched in Sn, and thal albitisation ook place belween
470¢ and 423°C when Lhe boron went inlo tlourmalioe
in the wall racks and he wall zone of tha pegmatiis.
Longdon concluded Lhat the B-rich flpid wias he final
slage of pemary magmatic cryglallization, and he re-
gan:lé;j ther foematon of 4 subsequent I_Fw denzity fluid

as the baginmng ol h-,rdruihurmail_;hs.c-lidus ACtivily.

The hast rock of the Linegmatiles of Bastar cralan
i5 armphibalite with Lh e pegmatiies in ¢lose prosimity 1o
iz contact with schists. They congist of quanz cora,

flankud om Either side of on one Sa0e by cassitenls
bearing albita-lithian mica [lepidatite and zinmaaldie).
The weall rock amd the wall zone have teoemaline.
The replasement units slaf mostly o Guar2 cors,
with allite (crystalline, fine-grained sugary albkle anil
cloavelandite) £ microcling, hian muscowvily, gnd
amblygonite in the smermediate and the wall zones.
The intensity of replacement is marimurm clege to
e Quis corg. From ihe proxiemify nb the occur-
renci of lepidolita 10 the cores ol the prmatites. i
seems guite probable that masl, ¥ net all, lepidolite
Inrnned 8l subsolldus temperatures which, ior peg-
malitic magmas, probably means less than GHE 4
2 kb [Jahns and Burnham, 1958). Amblyganite. which
moslly oceurs in the middla zone and relatively asdy
from guartz cone might heve fanmed a1 a tamperatare
lgwer than lepidolite. The replacement unils consti-
lute neady 60-70% al the Li-pegmatites, and ks their
formation and lemparatuté regima wera 4 major pan
al the hislary of crystallisation of the pegmatlte. 1 is
balitwed thal replagement started mosgtly af the bar
tiets ol the quartz core towerds wall zone, explaining
the intense replacement and development vl higher
amount of epidolite-albite 1han amblyganite near The

cAaOrg,

The abowa description paings to crystallisation
temparatunes ranging hirm somewhat mee 1han
GEN"C in part of the granite fo wall belgw 500G 0
the Imner units of 1he Lipegmatites 4l 2 vapour pres-
sute of about 2 kb of 50, The vapour pHESSUre SEems
ko have been much less than the load pressure, For
atherwise, according to Baron (1984), chrysobenyl in-
stead of henyl would b the 2labfe Be minoral. Benyl
is common whereas chiysabenyl is aot found in the
Liqpeamatites of Baster craton {Yamuna Siogh, ¥857).

ECONOMIC CONSIDERATIONS

Estimation al lithivm mnerel rezources ol peg-
matites is an indricate problem becawse al the very
erratic minaralizaticn in the form of pockets. 4w ewear,
Crookshank [1983) had estimated 10,00 fonpos o
lepidolite upte & deptn ol 10 m from Swface wilh
8 34% W0 and 4.48% fluorine, Dueshpande (1975
imMerecd that mara than 3.000 1annes af lepidolie

104



with Liz{] mara than 3% would be availatde upte 5 m
depth Irom Govindpal and Berkupli pegmatites alone.
He did nol consider Chivmwada, Chitlanar, Mundval,
and Bekupada pegmatites. Considering all the Li-
pegmatites described in this paper, the reserve of
tapidelle is likely o ba much mere than whal has
been eglimated by Deshpande (1978), besides Lhe
reseryes of amblyganite.

Accomding 1o Kunasz (1983, In commercial de-
posits of lepidolite and amblygonite, the concentra-
lions are rofmally 1.4-1.9% Ll and 3.5-4.2% Li rezpec:
tivaly, |o viaw ol the gbove, it may be irdetred that
commercially acgeptable grades ol lepidoile {(1.40-
1.50% Li) and amblygonita {3.6-4,0% Li] are avail atle
in GPP-1, CHP-1, and CWP-1, |n addition to thase,
commercial qrade lepidolite [1.4-1.6% Li) trom bV P-
1 ang BVP-4, and amblygonile [3.80-4.06% Li) from
BXP-1 are alao available. Lepidalita and amblygoenilte
from (hese pegmatites may be used by the glass, oB-
ramic. porcalain, and enamal industrics withou! priar
benodizlation, extepd hand cobbing.

wWith fhe exception of Yepidolite Irom  Badenpal
Pegmalite (BNP-1) (3.99% L0 and 51.56% S0y,
tha iegidolites Irorm gther pegmatites (Lo not corform
to Ihe specitications laid down by Bharat Electronics
Limited {BEL) {<55% 3i0; and mnimum 3.5% LizCH.
However, studies with a view by upgrade L3 conlent
and reduce 5i0; cortent in the lepidolite by taened-
ciation and roasting may prove rewarding,  On the
oiher mand, ranges of 3.61 - B.74% L and <1.0
to 10.30% Si0; in amblyganile (Tabla 2§ suggest ils
suilability far usa by BEL. From Table 3, it is also clear
\Mat concentrations of KpO (0.0 « 1.11%), Rb.0 {0.01
- 8.5, S0, 40.008%), Fa, Oy [0.07-0,13%), Ml
(0r.01-5,4%), and Sndy; 0.05% a0 all) are woll below
thair permlizsible limils of 3.3%, 0.01%, 0.10%, 0.25%
and [1.15% respectively, excapt that values of Alylh
31.07-35.23%} marginally excesd the uppas birewit of
28%, Consldering all the available data amblygonite
appears o be suitable for use by BEL, of i phosphate
conler does nol £ome in tha way.

Im witws of the lerge lonnage of lapidohle and
amblygonita and the diverse applicabons of [thiem

and ils compounds, and preseni dependence ol the
country on impes, Li-pegmatites of the Bastar cratoo
assume Sigrficanca.
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REGIONAL ASSESSMENT SURVEY SFOR CASSITERITE AND
ASSOCIATED RARE MINERALSIN SELECTED BLOCKSVIZ.
BODAVADA, JANGARPAL- KUDRIPAL, MURGEL, CHIDPAL, KANKAPAL
AND TONGPAL-MARJUN BASTAR DISTRICT, MADHYA PRADESH.

(FIELD SEASON 1978-79)
SUMMARY':

The regional assessment surveys in selected blocks in 65 F/13 and 14 were
continued (during the FS 1978-79) in Bastar district, M.P.. As per the programme
drawn up in the Objective Scheme of Exploration (1978-81), the regional surveys
were aimed at resource evauation of mainly the colluvial tin resources and partly the
primary Sn potentialities in the. pegmatites by resorting to. systematic bene-ficiation
studies.

The programme was modified because of the fact that the ore dressing
equipments were in position only by the end of July’ 79 and secondly the proposed
mining venture. in collaboration . through . MEC did not come through. The
departmental Mining Unit could also only be deployed by the end of July' 79 after the
closure of the operations in Rowghat Iron Ore Project.

The suitable modification included intensifying the preliminary surveysover a
large area (25.3 sg. kms) for identifying the prospective areas by bulk sampling and
obtaining the concentrates by hand-panning/duicing. This hand enabled to delineate
narrow target areas in several blocks which are ear-marked for systematic
beneficiation studies in the subsequent field seasons.

The regional assessment surveys were carried out in Bodavada, Murgel,
Chidpal-Kankapal,
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Tongpal-Marjun and Kudripal-Jangar pal, Madkamiras blocks.

The blocks were selected earlier by utilising the data of stanniferous
pegmatites delineated by Murti-K. S et, al. (1975-76) and considering the possibility
of the accummulation of detrital cassiterite due to secondary agencies of weathering
and denudation, in the major celluvium (Pawade)belt developed al along the
southerly slopes of the major E-W basic body (Ellingar Hill). In each of the blocks,
reconnaissance mapping was carried out on 4" to 1 mile scale (1:15,840) and the
prospective areas were investigated by large scale mapping (1:5,000), pitting, bulk
sampling and concentration by hand panning/sluicing.

A total of 25.3 sg. kms. areawas investigated by preliminary, surveys and the
prospective areas delineated to be of 5.7 sg. kms. in Bodavada, Kudripal, Jangarpal,
Murgel, Chidpal-Kankapal and Tongpal-Marjur blocks.

Out of these, the GSI had the collaboration of AMD mostly for analysis of
samples in two blocks viz. Kudripal and Murgel. GSI had carried out the assessment
surveys completely. AMD officers were associated on part-time basis while collection
of samples. The analysis of the concentrate samples (255 Nos.) were carried for SnO,,
NO,Os & TayOs by the AMD.

The sample concentrates from the other blocks were analysed in GSI-(CR) by
spectrographic screening and by XRF at Central Chemical Laboratory, Calcutta. The
analytical results were received in batches up till June 80.

The present report incorporates the results of the regional assessment surveys
carried out by
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the various officers as shown below :-

Name of block Authors

Bodavada R.N. Pdl

Jangarpal-Kudripal T.M. Babu

Tongpa-Marjun B. Satyanarayana

Chidpal-Kankapal-Murgel T.B. Mahapatra &
S.N. Upadhye

X-ray and mineralogical B. Satyanarayana and

studies. S.K. Bose

PRESENTATION:

The investigations carried out by different authors are incorporated in parts for
blocks viz., Bodavada, Jangarpal, Kudripal, Murgel, Chidpal - Kankapal and Tongpal-
Marjun which are self contained.

The salient aspects are given below:
@ In the Bodavada block, over an aggregate area of 0.9 sq. kms, a resource
potential of 237 tonnes of Sn and besides Nb,Os+ TaxOs can be indcated in the
colluvium.,
(b) In Jagarpal block, over an area of 1.3 sg. kms. a resource potential of 106
tonnes of - Sn, 77 tonnes of Nb,Os and 67 tonnes of Ta;,Os can be anticipated.
() In Kudripal block, over an area of 2 sq. kms. aresource potential of 51 tonnes
of Sn, 51 tonnesof Nb,Os, and 37 tonnes of TaxOs are possibly available.
(d) In Chidpal, Kankapal and Madkamiras blocks, with 1.05 and 0.4 sg. kms.
areas respectively, an aggregate of 75 tonnes of cassiterite equivalent to 50 tonnes of
Sn metal are likely to be available.
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(e) Inthe Murgel block, over 2.8 sq. kms area, about 103 tonnes of SnO,, 37 tonnes of
Nb,Os and 45 tonnes of Ta,Os are likely to be available.

(f) In respect of Tongpal-Marjun block, very preliminary work was carried out during
1978-79 and the detailed work has to be carried out subsequently for resource
evaluation.

COORDINATION

The above work of regional assessment surveys (1978-79) was co-ordinated
by M. Suryanarayana; R. D. Patil was associated on part-time,

S. K. Bosg, Director DORIS under whose supervision-and charge, the project
was monitored. R.K. Sundaram, Dy. D.G., GSl (CR) under whose over-all guidance,
the programme was i mplemented.

R.S. Gandhi, Driller and V. K. Sethi, Asstt. Drilling Engineer, formed the
drilling team; the chemical (instrumental) analysis viz. spectrographic screening were
carried by D. R. K. Murthy and S. Khandekar, Chemists.

The logistic supports from the Workshop Division under the charge of B. R.
Goyal, Director (Mech) and the Stores Division under the charge of Ram Swaroop,
were received.
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PART—I

PRELIMINARY ASSESSMENT SURVEYSFOR Sn, Nb, Ta POTENTIA-
LITIESIN BODAVADA BLOCK, BASTARDISTRICT, M. P.

By
Dr. RN. Pl

INTRODUCTION

The presence of 'Sn, Nb and Ta minerals in Bodavada block of Bastar district,
falling in toposheet 65 F/14, have called for special attention to assess the
potentialities of the above important rare and critical minerals; in detail. Accordingly,
a programme for detail investigation of Sn, Nb and Ta minerals was chalked out and
the work was taken up in small blocks around the placer which appeared to be
potential. The Bodavada block is at the north eastern border of 65F/13 and also
extends to southern border of 65 F/14 along the course of Bhimsen nala (plate No.13).
Reconnaitory traverses were taken in an area of 8 sg. kms. for 'selecting the
prospecting area.of detail mapping and 3.5 sq. kms area has been mapped in detail on
1:5000 scale.

The major part of the block is hilly and thickly forested except in southern part
of the hills, which is under cultivation. In general, ground-level elevation is 800 (244
m,) and-the maximum elevation in this block is 1500" (457 m.) This hilly portion is
the eastern continuity of the major, Ellingnar Hill mass to the west, occupies the
southern Part of. 65 F/14 sheet.

The block is located at about 20 kms. NE of Tongpal and can be approached
partly through Kachha road and partly by cart-track upto the base of the hills. The hill
slopes are densely vegetated and at
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places are highly inaccessible due to thick bamboo forest,

PREVIOUS WORK:

The block falls within the area which was earlier mapped by brook Shank
(1932-37). Later, Murti et.al. (1976-77) mapped this area (1:63,360 scals) with special
emphasis on locating the cassiterite bearing pegmatites. They have demarcated a few
greisenised, zoned and unzoned pegmatites but no cassiterite bearing pegmatite have
been reported in this block.

PRESENT WORK

Traverses have been taken around this block to locate the area for detailed
study and investigation. Detail geologica mapping (1:5,000 scale) has been carried
out in an area of about 3.5 sg. kms. and the cassiterite bearing pegmatites have been
located. 400 nos. of samples have been collected mainly from the colluvia horizon on
agrid pattern. Each sample weighing about 20 kgs. was taken which was concentrated
by hand-panning. The heavy concentrates have been processed and sent for chemical
analysis. About 60 nos. of stream sediment samples have also been collected from the
streams cutting across the cassiterite bearing pegmatites. The samples after preparing
the concentrate have been sent for analysis for Sn, Nb, Ta and W. After plotting the
analytical results, potential areas of concentration of these minerals have been
demarcated (plate-)

TARGETSACHIEVED:

Reconnai ssance mapping 8 sg. kms.
Large scale mapping (1:5,000) 3.5s9. km.
No. of pits & excavation (323 nos) 411 cu. m.
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No. of samples collected & concentrated 455 nos.
Geochemical samples collected 400 nos.
GEOLOGY

The rock types exposed in this block are the Bengpal metasediments to the
east of Bhimsen nala and the metabasic rocks which forms the eastern continuity of
the major Ellingnar basic body. Pegmatite bodies of various dimensions traverses this
basic body in a general NE-SW & ENE-WSW directions. These pegmatites are well-
exposed on the southern slopes of the hills and in the level ground, the density of
exposure is rather poor.

The basic rock .is mostly medium to coarse grained, dark coloured, hard
massive and stands out prominently in the form of hill. The mineral composition is
mainly hornblende and plagioclase which indicates that this is mainly metadiorite
body. But there are some patches of lighter coloured amphibolite mainly composed of
actinalite / tremolite and plagioclase. The relation between these two metabasic rocks
could not be established due to the absence of clear out evidence. There is another
type of basic rock which is present in the form of narrow basaltic dykes cutting across
both the Bengpal metasediments and the metadiorite. These are very fine grained dark
coloured and occur as thin bands of even 6" to 8.

The Bengpal metasediments are mainly exposed on the eastern part of the
Bhimsen nala and also to the south of hills. But in this'small area proper relationship
between the basic rocks and Bengpal schist could not be established due to
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lack of exposure indicating contact relationship. The quartz-sericite-schists and
quartzites exposed in the Bhimsen nala show a bedding attitude of N60°E steeply
dipping towards south. But the quartzites which occur at the top of the hills
(Kukrimetta and Jatametta) east of Bhimsen, are well bounded subhorizontal bands.
This sub-horizontal quartzite bands overlies the basic body at the east of Bhimsen
nala. There appears to be a structura disconformity between the schistose, rocks
exposed at the lower level and quartzites at the higher level. The schist is mainly
guartz-muscovite, biotite-sericite-schist with development of andalusite concentrated
in narrow bands. Some tourmaline has also developed near the contact of pegmatite
with schist.

The pegmatite bodies traverse both the basic rocks and metasediments. But -
the major cassiterite bearing pegmatite bodies in this block; are within the basic body.
There is a 200 to 300m, wide zone of pegmatite emplacement trending NE-SW to
ENE-WSW and extends for about 1 km. Three mgjor pegmatite bodes have been
located in this zone besides a number of small bodies. These pegmatite bodies are 15
to 20 m. thick and can be traced continuously for about 250to 300m. having ENE-
WSW trend. One of these pegmatites, show very.good zoning with a quartz core and
lepido ite bearing zones on both the sides of quartz core. But zoning in other two
pegmatites are not very marked. The mineralisation appears to be more in one of the
pegmatite which is less coarse grained sometimes sugary and contain more garnets.
The felspar is mainly cleavelandite. Thisis highly weathered and incidence of elluvial
crystals rises to more than 1% at places. Beryl is commonly present. The zoned
pegmatites also show
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incidence of cassiterite crystals on the surface of pegmatites.

Though the crystals may not be always detected in-situ on the pegmatite the
rubble material over the pegmatite body after treatment and concentration gives some
crystals- which indicates the tin mineralisation of the pegmatites to the same degree.
So in this area, most of these pegmatites are mineralised to same degree. It is aso
observed that a zone of ateration in, the basic rock at the contact of major pegmatite
has developed quartz-biotite-gpatite rock. It is interesting to record that even a small
pegmatite band of few centimeters thickness sometimes carries coarse cassiterite
crystals. Greisenisatinnin the form of development of lepedolite rich rocks is distinct
in the major pegmatite.

The pegmatites present within the Bengpal metasediment east of Bhimsen nala
do not carry any visible mineralisation. These pegmatites are richer in quartz and
mica. At places, coarse tourmaline has developed profusely nearby the pegmatite
body in the, Bengpal schist.

EXPLORATION:

An areaof 3.5 sg. kms. area was mapped in detail (1:5,000 scale) to delineate
the mineralised pegmatites and the nature of colluvial material present in this area
Priority was given to locate the natura concentration of heavy mineras in the
colluvia-material derived from these mineralised pegmatites. It is observed that the
incidence of cassiterite crystals found in the pegmatites is sporadic except in few
spots where concentration is more. But the crystals could be easily picked up from the
colluvia material just by the side of
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these pegmatites. So the colluvial material around these mineralised pegmatites were
first taken up for detailed investigation to assess the detail concentration of heavy and
rare minerals including cassiterite by natural weathering processes.

The southern slopes of the hill and the adjoining level ground are mostly
covered with colluvial material derived mainly from the basic rocks and the
associated pegmatites. This colluvial horizor extends all along the base of the east-
west trending hill and width varies from 500m.to 1 km. The nature of colluviumis an
aggregation of pebbles of basic rock and pegmatite with some occasional boulders at
the hill slope and base of the hill. Always from the hill base towards south, the pebbly
horizon is overlain by amurrain and soil-horizon. In the eastern part of the block, part
of the colluvium is overlain by thealuvium of Bhimsen nala (T, surface) just along
the banks of the nala. Big rounded boulders of quartzites and basic rocks are found at
the base of the sandy aluvia materia, which are correlated as belonging to the
Govindpal faliation Ts.

About 2.5 kms = length and 1 km. width of this colluvial horizon aong the hill
base was covered by pitting and sampling on.a grid pattern. Sample lines were given
at 100. interval across an E-W trending base line. Samp e points are located at 100m.
and 50 m. depending on the uniformity of the colluvia horizon. If the horizon is more
or less uniform, the samples are taken at 100m. interval. In the zone where the
pegmatite bodies are exposed and the colluvial horizon contain more pegmatite
fragments, the sample istaken at 50m. interval. At the hill slopes aso, the samples are
collected at 50m.
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interva

Samples collected by putting pits at every sample point. Pits were put
preferably upto a depth of 2 m. or upto bed rock at each sample point. Samples were
collected by cutting channel on al the four walls of the pits. The materials from all
the four walls were mixed to prepare one composite sample. In the pits, where the
depth is more than 1.5 m., two samples were collected from the upper 1 m. and lower
horizon. But in this area there is no good development of distinct horizons. The depth
of the pits vary from 1m. to 2m. The thickness of. colluvial cover at the hill slope is
0.5 to 1 m and increases towards south. Presently, samples were taken upto a depth of
2m. where the bed rock is not encountered.

The weight of each bulk sample taken, is 20 kg. which was concentrated by
sluicing and hand - panning to obtain the heavies. The weight of each concentrate was
noted before sending for analysis to know the weight percentage of the concentrate.

About 400 nos. of pit samples were collected and sent for. chemical analysis
after concentration.

ALLUVIAL EXPLORATION:

About 50 nos. of samples were also collected from the small streams flowing
over the mineralised pegmatites to know the concentration of heavies. In this case, the
samples were collected by putting 1 m. deep pits in the nala bed and cutting channels
on the four walls. The materia from &l the four walls was mixed to make one
composite sample. The stream sediments are mixed pebbly and sandy material with
some boulders at the base of the hill. The weight percentage of the concentrates
obtained from these samples after panning and sluicing varies from 0.2 to 3%, Thus,
an incidence
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of crystals in a good number of samples and the percentage of crystals are sometimes
as high as 0.75%. The XRF analytical values of 25 samples varies from 0.69 to
51.48% with an average of 8% Sn.

The weight percentage of heavy concentrates of the pit samples varies from
0.1 to 1.5%. The maximum wt. percentage, is obtained near the. mineralised
pegmatites and decreasing away from it down the slope. Similarly, the incidence of
crystals in the concentrates decreases away from the pegmatites. So it is clear that
maximum concentration of heavy minerals have taken place in the colluvia horizon
adjacent to the mineralised pegmatites.

Plotting of the heavy concentrates and the semi-quantitative analysis data,
indicate four different arras of concentration of these minerals in the colluvia
horizon. The details of each areais given below:

EASTERN PATCH:

Thisis'aplain area bordered by hillsin the north and west and Bhimsen nala
in the east. Exposure of one major cassiterite bearing pegmatite is present in this area.
Also, the hills of basic rocks in the north and west of this area contain bands of
cassiterite bearing pegmatite. The total potentiad area is about 0.65 sg. kms. with
average thickness of colluvial material 1.5 m. The weight percentage .of heavy
concentrates is about 0.4%. Most of the samples within this area analyses more than
1000 ppm. Sn and also in many cases more than 1000 ppm of Ta

WESTERN HILL PATCH:

This area is on the western part of the above area and covers, partly the top of
the western hill and its eastern slope.-Major cassiterite bearing pegmatite
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bands are exposed here and the concentration of Sn, Nb, Ta minerals have taken place
in the rubbles/ colluvial material derived from these pegmatites. The area demarcated
is about 0.09 sg. kms. having an average thickness of about 1m. Colluvia material.
The wt.% of concentratesis 0.2%. Most of the samples in this area analyses more than
1000 ppm. of Sn and some samples aso show more than 1000 ppm. of Tavalues.

SOUTHERN SLOPE ‘'C’ :

This areafallson the southern slope of the hill-in the western part of the block.
Small bands of pegmatite are present within basic rocks-in this area. Sn, Nb, Ta
minerals are present in the rubbles at-the hill slopes. The total areais about 0.087%
sg. kms. with average depth of the rubble/colluvial -material-1m. The wt % of the
concentrate recoveries is0.25%. Most of the samples analysed in this area show more
than 1000 ppm. of Sn.

SOUTH —WESTERN AREA ‘D’ :

This areais in the western part of the block and falls in'the plain area south of
the hill. There is.no exposure in this area and it is covered with soil. The average
depth of the soil and colluvial material is 1.5m.and the areais about 0.17 sq. kms. The
wt % of concentrate in thisareais 0.22%.

A total of 108 nos. of XRF data from the pit samples have been plotted. The
values range from 0.41 to 30.12%.

Out of this 108 values of samples, 83 values falsin the area'A’ which covers
an area of 0.55 sg. kms. The values in this area range from 0.41 to 30.12% with an
average of 3.28% Sn. The average depth of the colluvia horizon is 1.5 m. and the
density of
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the material is taken as 1.75. The average weight percentage of the concentrate in this
areais 0.4% So the probable tonnage of Sninthisareais calculated as:

0.55sg. kms. x 1.5 x 1.75 x 0.4 x 3.28 (Assay)
100 x 100
= 189 tonnes.

11 nos. of XRF vaue in the area ‘B’ covers an area of 0.09 sq. kms. The
values in this area range from 0.43% to 26.82% S with an average of 5.04%. The
average depth of colluvia horizon in thisareais 1 m. and the density of the material is
taken as 1.75. The average wt% of the concentrates is 0.2%. So-the probable tonnage
of Sninthisareais calculated as:

0.09 sg. km. x 1 x 1.75x 0.2 x 5 (Assay)
100x100
= 15.75 tonnes.

6 nos. of XRF value in the area'C' covers an area of 0.08 sg. kms. The values
range from 0.67 to 4.13% with an average of 2.3% assay of Sn. The average wt% is
0.25%. The depth-of colluvium is 1m. and density of material is taken as 1.75. So the
probable tonnageis calcul ated as:

0.08s0. km. x1x 1.75x 0.25%x 2.3
100 x 100
= 8.05, say 8tonnes.

8 nos. of XRF values inthe area'D’ covers an area of 0.14 sg. kms. The XRF
values range from 0.56 to 9.74% with an average of 2% Sn. The weight percentage is
.25% and the depth is 1.5 m. So the probable tonnage is 18 tonnes.

However, with subsequent receipt of the
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complete XRF analytical data and by further processing and recalculation, the main
potential area'A’ was found to be 0.50 sg. kms. and the average grade of Sn to be 109
ppm. So by taking into account an area of 0.5 sq. kms. with average thickness of
colluvium 1.5 m, and head-assay for Sn 109 ppm the estimate of reserves become 143
tonnes out of total concentrate of 5250 tonnes.

ALLUVIAL CASSITERITE POTENTIAL :

The aggregate length of the small stream in the potential areais 3 kms. with an
average width of 2m. The average weight percentage of heavy concentrate is 0.9%
upto a depth of 1m. So the probable tonnage-of Sn content in these stream sediments
may be calculated as:

3000 x 2m. x 1m x 1.75 x .9(wt%) x 8% (Assay)
100 x 100

=7.5tonnes.

Nb - Ta Analysis:

The quantitative analytical results of most of the concentrates of pit sample
which indicates more than 1000 ppm. of Nb,Os and Ta,Os have not yet been received.
So the assessment of these oxides can not be furnished. However, the XRF analysis of
28 samples of ‘stream sediment concentrates indicates Nb,Os% ranging from 0.16 to
4.3% and-Ta,05 varies from 0.15 to 3.71%. The average Nb,Os and Ta,Os values are
1.31% and 1.04% respectively. Analysis of only 8 pit sample concentrates which have
been received so far indicate Nb,Os values varying from 0.16 to 4.35% and Ta,Os
from 0.19 to 3.3%. The average Nb;Os and TaOs vaues are 1.5% and 1.12%
respectively. It is observed from the analysis of both stream sediment samples and pit
samples, that Nb,Os content is more than Ta,Os content.
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SUMMARY AND CONCLUSIONS:

Detaill mapping (1:5000 scale) for exploration of Sn, Nb & Ta have been
carried out in an area of about 3.5 sg. kms. in southern base of the hill in the northern
border of toposheet N0.65 F/14. This EW trending hill is composed of mainly
metadiorite with bands of pegmatite bodies emplaced within it. The trend of these
pegmatites bodies are in general ENE-WSW to NE-SW and thickness varies from a
few centimetres to 20m. Some of these pegmatites are mineralised as indicated by the
presence of crystals of cassiterite and Nb and Ta oxides. There are three major
mineralised pegmatites having width of ‘about 15 to 20m. and extends discontinuously
for about 1km: in the EnE. WSW trend. The colluvial materia around these pegmatite
contain significant amount of cassiterite crystals. About 2.5 sg. kms. area has been
covered by pitting in 100x100 and some times 100 x 50 grid pattern. The depth of pits
vary from 0.1 to 2m. depending on the thickness of colluvial horizon. About 20 kg. of
samples collected from each pit by channeling on the four walls, have been
concentrated by panning and sluicing for recovering the heavy minerals. The weight
percentage of the heavy minerals Varies from 0.1 to 1.5%.

From the semi-quantitative analytical results of 400 samples, a total area of 1
sg. km. was delineated as prospective. A major part of the values within this area
indicated more than 1000 ppm. of Snand also Nb & Ta in many cases. Plotting of
XRF analysis values for. Sn of these samples (about 108 nos.) indicate a potential area
of 0.9 sg. kms:. in separate patches. The Sn-values ranges from 0.41 to 30.12%. The
total resource of Sn metal in this block is estimated of about 230 tonnes. The XRF
analysis
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values for Nb & Ta have not yet been received. The stream sediment samples
collected from the small streams in this block, gives weight percentage of heavies
varying from 0.2 to 3% with an average of 0.9% and XRF analysis values varies from
0.69 to 51.48% of Sn. The Nb,Os values of these samples vary from 0.16 to 4.3% and
Ta0Os ranges from 0.15 to 3.71%. The average Nb,Os and TaxOs values are 1.31%
and 1.04% respectively and indicate that Nb,Os content is more than TaOs. The
probable tonnage of Sn in these stream sediments is about 7.5 tonnes upto a depth of
1m. in the nala bed.

So the resource potential with respect to Sn, Nb and Ta'in this block is quite
encouraging in part of the area. Further collection of bulk samples and processing in
the ore-dressing plant have been carried out to obtain aclear idea of the deposit.
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PART-II
PRELIMINARY ASSESSMENT OF RESOURCESOF CASSITERITE
AND ASSOCIATED RARE METAL MINERALSIN JANGARPAL
BLOCK, BASTARDISTRICT, MADHYA PRADESH

FIELD SEASON 1978-79

BY

T.M.BABU
Geologist (Jr)

ABSTRACT:

In course of reconnaitory traverses taken in May, 1978 around Jangarpal
village, in irrigation canal-cutting incidence of cassiterite mineralisation has been
found by the author for the first time in an quartz-vein traversing the Bengpal quartz
sericite schist. The colluvial and alluvia cassiterite in this area are found to be of
significance. Two zones of secondary concentration of tin ore were observed; the
sandy, loam top zone (A Horizon) and the lower lateritised, pebbly (gravelly) zone
(B-Horizon) the latter being elatively richer in-concentrations. Besides, Sn values of
interest are aso found in the weathered Bengpal schists (C-Horizon).  Further
confirmatory studies are to be carried out for understanding the genetic relationship of
tin mineralisation in Bengpal schists (i.e. epigenetic or syngenetic) or have been
accumulated as detrital concentrations in the upper layers of the bed rock.

Consequently, preliminary investigation. was carried out during the field
season 1978-79 and has led to the possibility of locating cassiterite ore which can
yield 106 tonnes of Sn metal in the colluvial material of 1.53 million tonnes over an
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potential area of 1.38 sg. km. out of 2.2 sq. km. area investigated.

The average grade of Sn in the colluvium based on the hand-panning and
dluicing, works out to be above 40 gms/tonne which is likely to undergo an upward
revision by the beneficiation studies in progress. In addition, the combined Nb,Os and
TaxOs5 contents in the colluvium are 54 gms/tonne. The rare metal association not only
adds more to the value of the ore but enables economic exploitation with the
combined tenor of Sn, Nb and Ta.

Detailed exploration by close spaced pitting, collection of bulk samples and
systematic beneficiation on large bulk samples, is recommended for better recovery
and estimation of resources.

INTRODUCTION

H. Crookshank (1935-38) carried the regional geological mapping in the entire
area; and Shri K.S. Murti et. a carried detailed systematic mapping in the area falling
in 65 F/14 of which Jangarpal also falls a part.

In -May, 1978, fairly good incidence of cassiterite crystals has been
encountered by the author in an irrigation cana cutting through Bengpal schists
during reconnaitory traverses near Jangarpal village (65 F/14). Further search around
the areayielded 1.32 kgs. of cassiterite crystals varying in size from fraction of a cm.
to 5 cm. A trial pit near the irrigation canal yielded. encouraging results with 0.15
wt.% of cassiterite.

Regional assessment of the area has been taken up during the field season
1978-79 to explore and delineate the extent and potentiality of the
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occurrence (under the item No.I/65F/CR/MP/76/8) The report embodies the work
carried out by the author during the field season 1978-79 and results thereof.

LOCATION AND APPROACH :

Jangarpal block is situated about 0.5 km. west of Jangarpal village which lies
3.5 kms. NNE of Puspal and 11 kms. ESE of Tongpal. The block is limited by Murgel
nala to the north, Kummarupada village to the south, Bhimsen nadi towards east and
Kokavada village towards west. The area is bounded by latitudes 18°41" : 18°39" and
longitudes 81°53': 81°54' and falls in part of toposheet 65 F/14 in Bastar district,
Madhya Pradesh.

Tongpal-Puspal metal road passing through the area is an all weather jeepable
road and is the main approach to the block. Tengpal is situated on the Jagdalpur-
Knnta state high-way at a distance of 56 kms. from Jagdalpur and 50 kms. from
Konta. The nearest rail head is Jagdalpur connected to Kirandel-Waltair section of
South-eastern Railway.

TOPOGRAPHY AND DRAINAGE

The area forms a flat terrain with gentle undulation and isolated mounds
formed of quartz reefs and basic bodies. Two small (basic) hillocks of 131 ft. (39.93
m.) and 110 ft. (33.53 m.) from ground level stand as land marks in the north-eastern
side of the block. The highest point in the area is 265.17 m. a top the hill NW of
Jangarpal and the lowest point is 215.4 m. in reclaimed channel.

The area is drained by south-easterly flowing Murgel nala, a tributary to
Bhimsen nadi, Besides several smaller tributariesare bunded,
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sediment and brought under cultivation, so much so that the nala courses for good
lengths are difficult to identify in the ground.

SCOPE AND QUANTUM OF THE WORK :

The main objective is to assess the overall potentiaities of cassiterite and
associated columbite and tantalite mineral in the area with study in regard to the
geological set up, controls of mineralisation besides delineating the zones rich in
secondary concentration of cassiterite and heavy minerals in the colluvial and aluvial
horizons was carried out. Towards achieving this, the following work was carried out:

a)  Large scale mapping (1:5000 scale) oo 2.2.59. km.

b)  Traverse mapping (1:5000 scale) e 132L.Km.
c) Pitting oo 123
No.of pits
Total excavation 264 cu. mtrs.
d) Bulk samples oo 258
€e)  No. of geochemical samples e 369
f) No. of primary dispersion samples e 20
g)  Drilling (1 borehole) s 50.35m.
h)  Surveying oo 12L.Km,
Traversing
Levelling e« 20L.Km.

GEOLOGICAL SET UP:

The Bengpal meta-sedimentaries comprising sericite schist.and quartz sericite
schists (Tulsi Dongar stage of Crook Shank, 1938) are theoldest rocks exposed in the
area. Basic rocks of epidiorite to-amphibalite in composition, appear to have been
intruded as sills into the Bengpa  schists. Pegmatites followed by quartz reefs
emplaced into the pre-existing basicand
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Bengpal schistose rocks. Lateritisation has been commenced with the leaching of iron
oxides from the basic and schistose bed rack. Overlying lateritised gravel bed, greyish
brown silty to clayey top soil capping has been noticed in the area.

The generalised geological sequence is given below:

Recent Silty to clevey soil & alluvium
L ateritised
Colluvium.
Protertzoic | Intrusives Quartz veins
Pegmatites

Ganites (not exposed in the areq)
Basic rocks (epidiorite  to
amphibolite)

' Tulsi-Dongarstage Bengpal, Schist (Sericite schist
and quartz sericite schist)

The area around the block is practically soil covered with isolated hillocks of
basic rock. However, based on the bed rock exposed by pitting (in course of
exploration) and after the; study of the rock types exposed along nalas and canal
cuttings the area has been mapped by tape and compass traverses, on large scale
(1:5,000).

The Bengpal meta-sedimentaries exposed mainly along nala sections are buff
colorured sericite schists and quartz sericite schist, highly weathered and rich iniron
oxide content imparting reddish brown colouration. The Bengpal schists have been
rendered friable and soft due to weathering, Micaceous sheen is exhibited due to high
sericite content. In thin section, sericite, quartz, plagioclase, biotite, chlorite minerals
are present and exhibit equigranular texture. The genera foliation of Bengpal schists
isNW-SE.



--23--
with steep easterly dips.

Basic intrusive exposures generally form as detached isolated mounds and
hillocks around the area due to differential weathering with Bengpal schist.
Conspicuous field relationship in the areais not noticeable with regard to the nature of
origin, as these are subjected to high degree of ateration and as such basic rocks are
devoid of vesicular or amygdaloidal structures. However, due to the wide aerial extent
and alignment of major basic bodies with respect to the schistose country rocks, it (the
former) can be considered as concordant sills. Basic rocks are medium grained.,
melanocratic in nature with composition varying from meta-diorite to amphibolite.
Basic rocks are veined by secondary -quartz and epidote at places. Petrographic study
of basic rocks of Jangarpal area indicates the equigranular granoblastic texture with
hornblende, plagioclase, actinolite, chlorite, biotite and sub-ordinate quartz. At place,
in basic rocks micro mineral lineation is consipicuous. Plagioclase is Souseritised at
places.

Pegmatites exposed around the block are generally 2 to-5m. thick and trending
NNW-SSE with- steep westernly dips and. continue hardly 20m.on the surface.
Pegmatites encountered in the area are unzoned and comprise mainly plagioclase and
microcline with quartz and incipient development of mica. No visual cassiterite
crystals have been found in the pegmatites or in the surrounding colluvia. zone
Pegmatites were emplaced mainly into the basic rocks and at places in the Bengpal
schistose rocks.

Quartz veins trending NW-SE are found emplaced into the Bengpal schists (8
Nos.), and basic
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rocks (5 Nos) in the area. The quartz veins vary in width from 1m. to 20m. and extend
in length from 20 to 115m. Quartz veins are sheared and found with ramifications of
secondary silicification. At places, well developed euhedral crystals of quartz found in
vugs within quartz reefs. The shears/joints strike NNE with steep westerly dips.
Cassiterite mineralisation has been noticed in one of the quartz vein, gnesis of which
is discussed later in the report.

The area is covered by a thin capping of soil and alluvium, represented by
grey to brown silty to clayey and loamy soil followed by a lateritised gravel zone.
These two units forms the colluvium and very in thickness from few centimeters upto
two meters, overlying the bed rock.

TYPES OF OCCURRENCESOE TINMINERALISATION

Three types of tin_occurrences have been noticed in the area, viz. primary,
colluvia and aluvial.

PRIMARY:

Tin mineralisation is mainly in the form of coarse cassiterite (SnQ,) crystals
and as fine grainsin pegmatites and quartz vein. The tin mineralisation in quartz veins
represents late to post pegmatitic. phase, while the pegmatitic tin is related to
pneumatolysis.

In Jangarpal block for the first time in the area cassiterite bearing quartz vein
emplaced in Bengpal scricite schistose rocks has been located. However, the quartz
vein is about 1m. wide and is exposed for about 10m. length. Cassiterite occurs as
coarse lumps embeded within the quartz vein. In the major part of the area which is
covered cassiterite occurs-mainly in very fine form (-10 mesh size) dispersed
(secondary) within the lateritised gravel -horizon (colluvial) and in the alluvia fill
sedi-
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ment of the reclaimed nala

COLLUUIAL:

The quartz veins, pegmatites and bed rock carrying tin an decomposition in
situ and after undergoing mechanical disentigration had liberated the cassiterite
grains, while chemical leaching of the felspathic matrix material has also helped in
releasing the cassiterite crystals and grains which are transported to shorter distance
along palaeo-slopes due to gravity and gave rise to the stanniferous and rare mineral
bearing colluvium.

ALLUVIAL :
Due to water action the primary and colluvial cassiterite that has been broken
down to varying degrees of mechanical disentigration has further transported and

concentrated as placersin the streams and river bed (palaeo and present channels).

GENESISOFE CASSITERITE AND ALLIED MINERALISATION :

It is widely known fact that the cassiterite mineralisation is mainly farmed
from the emanations of gases of the pneumatolitic stage from the pegmatitic melt.
Pegmatites found in the area are mineralogically complex with high concentration of
rare elements such as Sn, Nb, Ta, W, Li, Be; B, Pb, Va, Y, Cr €tc., which formoxides,
chlorides, luorides and sulphides considerably at lower temperatures. An aqueous gas
phase as well as water saturated silicate melt participatec in the complex evolution of
cassiterite, columbite, tantalite, lepidolite, beryl, wolframite, tourmaline and other
associated minerals.

Baruskov (from Multigan) -has suggested that tin as a sat of complex
hexabasic acid of the type
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of Na, Sn (F, OH) that breaks down in a neutral or slightly alkaline medium at PH
values of 7.0 to 7.5 at which Sn (OH), is precipitated. Disintegration of the Sn (OH),4
yields cassiterite.

In Jangarpal area, discrete crystals of cassiterite are found embedded within
quartz reef traversing the foliation planes of Bengpa sericite schist. This indicates
distinct, transportation and deposition of tin ions in siliceous solution in hydrothermal,
late pegmatitic stage. However, alongwith cassiterite mineralisation in Jangarpal area,
no sulphides are visible. But the cassiterite crystal itself contains upto 1000 ppm. of
Cu and 80 ppm..of Pb. These factors indicate that there might have been a distinct
hydrothermal phase succeeding thepneumatolitic activity -in pegmatites. The
occurrence of cassiterite within quartz vein-in Jangarpal area may be due to the
preferred localisation of metasomatic ores governed by selective metasomatism (Mac
Allister). Morey determined that the solubility of SnO; is 3 ppm., and Nb,Os and
TaOs are 28 and 30 ppm. respectively in steam at 500° C and 1000 bar pressure and
this is indicative of the formation of cassiterite and alied minerals in hydrothermal
phase.

METHODOLOGY OF EXPLORATION:

GENERAL:

After carrying out large scale mapping and examination of the area, a block of
2.2 5g. kms. has been selected for exploration. The block has been mapped on 1:5,000
scale by tape and compass traverse. The rock contacts viz., basic and Bengpal schists
have been traced; quartz reefs and pegmatites have been mapped and the reclaimed
channels hove been demarcated on the map (vide plate No. 1)
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With North-south trending base line and East-west running cross line the
block has been gridded on 200m.x100m. grid (200m.line interval and 100m.pit
interval) Pits were put down on grid points over an area of 2.2 sg. kms. Pits are-
Im.xIm.in cross section and generally 2m, deep.Bed rock has been exposed in the
pitsin most of the cases. However, the pits laid in reclaimed channel, rarely could go
up to 2.8m.and not upto the bed rock as the thickness of the alluvium is more than
2.5m. Shallow level of, water table in reclaimed channel are as (hardly 2m.) hampered
the progress of pitting work:

SAMPLING :

In the pits, three distinct horizons could be- observed. From surface upto
0.50m.greyish brown silty to clayey soil (A-Horizon) is encountered. Underlying the
soil horizon, from 0.50 to 1.75m. lateritised or oxidised soil (B-Horizon) with gravel
mainly of sub-rounded quartz pebbles(2 to 5 cm. diameter) is found. This overlies
highly weathered clayey horizon which might have been derived from the weathering
of the bed rock (in situ) viz. basic rock or sericite schist.

The different horizons in each pit have been logged and the thickness
measured. Then channels of 30 cm. wide and about 15 cm. deep were cut on al the
four walls of thepit. The length of the channel varies from 0.50 to 1 m. corresponding
to the thickness of the horizon. The material derived (about 40 kgs) from the channel
on the four walls has been properly mixed, coned and quartered and 20 kgs. of the
sample has been collected. Separate samples have been collected, for different
horizons in each pit. To checkup the incidence of tin and
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other rare metals in weathered bed rock in some of the pits bulk samples of weathered
bed rock has also been collected.

For knowing the distribution of Rb, Cs, Li associated with Sn, Nb & Tain the
soil and colluvium, geochemical soil samples also have been collected from the pits.

PROCESSING OF SAMPLES:

Pit (bulk) samples (each 20 kgs). was dried first ‘and then sieved through 1/4
and 1/8" sieves and three fractions have been obtained. Sieving and sizing of the
material was done for separate treatment to-achieve better recovery of concentrated
while sluicing and panning. The coarser +1/4 fraction comprising mainly quartz
pebbles and basic rock pieces is examined for any coarse crystals of cgssiterite which
have been picked up and the rest has been rejected. The other -1/4 or +1/8 fraction
viz. lateritic pellets, quartzo-felspathic grains and clayey concretions is subjected to
dluicing -and panning -and coarse to fine grains of cassiterite crystals have been
recovered. Finaly, the last-1/8 fraction which is mainly clayey to sandy in nature is
subjected to the following processes.

First the material was kept in a bucket of water and de-sliming had been done
by constant stirring and decanting the slimes. The residual material was subjected to
sluicing. Locally made wooden sluices were adopted for the purpose. Sluice used here
was nothing but a 3m.long wooden log in which 30cm.wide and 15 cm. deep channel
was carved, keeping a closed end on one side and opening on the other. The Sluice is
fixed at about 3°inclin-ation. The sampleis kept at the closed and over
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which a jet of water is alloyed to flow by a tube with a constant velocity. The heavies
settled nearer to the jet end of the Sluice whereas the lighter material viz. clayey and
quartz-felspathic etc., washed away by the flowing water. The washed out material
from the tail end of the sluice was collected and panned (by alluminium pans) and the
remnant of concentrate, if any, were recovered.

All the concentrates recovered at different fractions of each sample were
mixed, dried and weighed in_chemical balance. The weights of coarser Cassiterite
crystals and fine grains were recorded separately.

HEAVY MINERAL CONCENTRATES

The composition of heavy minera concentrates is of wide range depending
upon the bed rock composition of the colluvium and the nature of the parent rock
from which the soil has been derived. The black concentrate constitutes mainly of
ilmenite; magnetite; garnet, rutile, sphene, cassiterite, columbite, tantalite, tourmaline
and in'some cases monazite and rarely wolframite.

Spectrographic analysis of the heavy mineral concentrates exhibit a wide
range of elements in varying proportions. Sn, Nb-& Ta Vaues in the concentrates
vary from 50 ppm. upto more than 1000 ppm. Quantitative determinations (XRF) of
tin in some of the concentrates shoot up to 15.63% Sn metal .

In amost al the cases, the Cassiterite in the concentrates is in fine form (-10
mesh). However, in 15 cases coarse cassiterite crystals generally in +1/4 size fractions
have been encountered. A list of the samples in which coarse cassiterite crystals of
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+ 1/4" size recovered is given below:-

Sampl Wt. of origina bulk Wt. of coarse Wt. of coarse

e No. sample (Kgs) cassiterite crystals.
crystals (gms)
JA6 B 20 1.45 0.00725
JA8 B 20 11.80 0.059
JA8 C 20 1.50 0.0075
JA10 B 20 1.45 0.00725
JB9 B 20 1.20 0.006
JB10 B 20 1.50 0.0075
J4 B 20 0.40 0.002
J10 B 20 3.60 0.018
JF12 B 20 3.00 0.015
J7 B 20 4.40 0.022
M5 A 20 0.80 0.004
M12 B 20 2.40 0.012
N1 A 20 1.00 0.005
JKO0 B 20 1.90 0.0095
JK2 A 20 1.40 0.007

RESOURCE EVALUATION OF Sn, Nb, Ta POTENTIALITIES

From the data of 244 samples -generated from 123 pits (covering 2.2 sq. kms.
area) an attempt has been made to indicate the potentialities, of tin-ore in the block.
The resources are of possible category which needs confirmation tests by pitting and
sampling on closer grid and adoptation of ore dressing techniques for better recovery
by treating larger quantities of bulk samples. More over as is evident the distribution
and concentration of tin in the heavies is non-uniform in nature owing to several
factors viz. the variation of thickness of alluvium/ colluvium, the palaeo-slopes,
mechanical disintegration and controls of transportation etc., With the limitations of
distribution and treatment and recovery of heavies, (by panning) an attempt was made
to project the resources.
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PROCESSING OF THE DATA:

The following parameters are utilised to arrive at the resources:

1) Bulk density of the colluvium

2) Wt % of the heavy mineral concentrates

3) Quantitative assay (XRF data) of Sn content in the concentrates.
4) Surfacial area of ore bearing horizon.

5) Thicknessof colluviurn.

BULK DENSITY OF COLLUVIUM:

To know the bulk density of the colluviurn, the material for one unit of cubic
meter from severa pits located in different parts of the block has been taken up and
weighed. The material encountered, varied from silty to clayey soil and lateritic
pebbly and bouldery horizons. The material has been sun dried first to remove the
water content and weighed with spring balance and the values are reproduced below:-

Pit No. Description Dimensio Volume Weight
n (m) (cu.m,) (Kgs)

JF9 Siity sail Ix1x1 1 1765

JF12 Hard laterite with  quartz 1x1x1 1 1810
boulders

JN 9 Loose sand with Lat pellets Ix1x1 1 1750

JN12 Sty to clayey soail Ix1x1 1 1750

JA O Dark grey sty soil with quartz 1 1735
rubbles

Average: lcum 1750

Bulk density of the material Weight
Volume



Weight = 1750 Kgs or
1.750 tonnes

Volume=1cu. m.

Bulk density = 1.750
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= 1.750.tonnes/cu. m.

Wt % OF HEAVY MINERAL CONCENTRATES:

W1t% of the heavies (concentrates) has been calculated with respect to the
origina weight of each sample. The values of 'A' and-'B' horizons have been plotted
separately (vide plate No. 111) and isoconcentrates maps have been prepared for values
0.1% 0.2% and 0.3% vaues. The maximum wt% of heavy mineral concentrate in ‘A’
horizon is 2.25% and in ‘B’ horizon it is 2.06%. The average wt% of the concentrates

in'A"horizon is 0.338 and that of 'B' horizon is 0.344 in the areainvestigated.

After plotting the wt% values of the concentrates the average wt% of each line
has been calculated. The average wt% of A & B horizons of al the lines with
minimum and maxi mum range isshown in the table.

Sampleline W1t% of conc. A - horizone W1t% of conc. B - horizone
Range Range
No.of (Min. Max. {Average{No.of |Min. Max. |Average
Sample sample.

1 2 3 4 5 6 7 8 9
IN 12 0.050 0926 0.378 12 0075 1.700 0.385
M 12 0201 0.251. 0.535 12 0.063 1551  0.482
JL 10 0.063 0.625 0.225 10 0125 0550 0.277
XK 8 0.063 0.301 0.206 8 0.175 0500 0.358
NN 9 0.050 0.750 0.250 9 0.067 0.750 0.271
JA 12 0.880 1.195 0.273 10 0.115 0488 0.235
JB 12 0.050 0.725 0.190 12 0.068 0500 0.124
JC 12 0135 1160 0416 12 0.140 2063  0.607
JD 12 0358 1.660 0.903 12 0358 1605 0.732
JE 12 0500 0575 0.133 12 0063 0225 0.130
JF 12 0500 0.676 0.216 12 0500 0.377  0.187
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No. of colluvial bulk samples .. 123
collected from 'A" horizon

No. of colluvial bulk samples collected ... 121
from 'B' Horizon.

Average wt% of concentrates

‘A" horizon .. 0.338

Average wt% of concentrates
'B' horizon .. 0344

CHEMICAL ANALYSISOF THE CONCENTRATES:

All the samples (concentrates) have been scanned spectrographically first for
Sn, Nb, TaW. Those samples which have analysed more than 1000 ppm. of Sn (limit
of spectrographic 'scanning) were sent for quantitative determination of X-ray
fluorescence.

Elements analysed by spectrographic screening are Sn, Nb, Ta, W, Mo, Bi, Be
and Pb. The values of Sn, Nb and Ta have been shown in Plate No. V Sn, Nb.and Ta
values range from less than 10 ppm to more than 1000 ppm. Tungsten values range
from less than 100 ppm to 200 ppm. in genera. At some places like J 12A, JJ OA,
JJ1A, 33 5B, JK 0B and JL OA, it ranges from 400 to 500 ppm. Houever, inisolated
stray cases, W content in the heavy mineral concentrates rises from 700 ppm. to more
than 1000 ppm.asin JA-98, JJ5A, XK, 4A, JF 3 A and JJ08 sample points.

Molybdenum, Bismuth and Beryllium values are generally less than 410,120
and 110 ppm. respectively. Rarely, molybdenum and Bismuth values analysed upto
30 ppm. (sample No.JE 7B & JK 2A). Practically, Beryllium in the concentrates is
below detection limit (L 10 ppm.)
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In heavy mineral concentrates Pb values range from less than 10 ppm. to as
high as 1000 ppm. In most of the samples, Pb values range from 20 to 300 ppm.
Whenever the Sn, Nb and Ta values increase, Pb values aso show rising trend. The
higher anomalous Pb values in the concentrates is indicating one of the possibility of
using Pb as indicator element (path finder element) as it appears that Sn, Nb and Tain
the block show the affinity to the sulphide mineraisation which may be possibly
attributed to late pegmatitia and early hydrothermal stage.

THICKNESSOF THE COLLUVIUM :

As aready indicated, the stanniferous colluviurn overlying the highly
weathered bed rock can be divided into two. horizons 'A'-& 'B'. A horizon is
represented by dark greyish brown silty to clayey top soil. constituting of very fine
quartzo. felspathic, micaceous and clayey minera grains with humus materia. B-
horizon comprises lateritised zone rich in iron oxide content with sub-rounded to
well-roundec quartz, quartz sericite schist and basic rocks, embedded in a reddish
brown ferruginous soil. Thickness of A-harizon ranges from 0.06 to 1.60m. (average
0.633m) and that of B-horizon from 0.12 to 2.55m. (average 0.90 m.). The thickness
of A & B horizons of different pitsin different line with ranges are given in the plate
No.V.

Itisinteresting to note that the heavy mineral concentrates are relatively richer
in B-horizon. as expected than in A-horizon. Thus, the B-horizon is relatively more
potential than A-horizon but the latter also contributes to the resources. However, the
incidence of coarser grainsand crystals of cassiterite, columbite and
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tantalite are found only in B-horizon where as A-horizon contains fine concentrates of
heavies.

DELINEATION OF THE POTENTIAL ZONE :

After processing and plotting of al the data (vide plate No.V) a picture of the
resource potentiality of the enriched tin bearing horizon has been attained.
Examination of the data will reveal that al the heavy mineral concentrates analysed
more than 1000 ppm. of Sn, is indicative of the grade with economical significance.
As a first step, al the pit-points which have given rise to the heavy minera
concentrate analysing more than 1000 ppm of 'Sn has been delineated. As mentioned
earlier, al the samples analysed +1000 ppm_Sn, has- been sent for quantitative
determination by XPF methods. The quantitative values of -Sn have been plotted.
Where ever, the XPF quantitative data is not available owing to the small quantity of
sample the average of Son % in each line has been cal culated with availabe data and
computed.

Out of 123 pits which were laid covering 2.22 sg. km.-area, only in 79 places
the concentrates analysed more than 1000 ppm. of Son following within a zone of
1.38 sq. kms, For the delineated. zone (possible potential “horizon) the average
thickness of the colluvium has been calculated, After plotting the zone on a graph
sheet the area of the horizon has also been deciphered and the volume of -the ore
bearing colluvium has been, arrived at as 15,31,800 cu. m. As indicated earlier, the
bulk density of the material is of the order of 1.75 tonnes/cu.m. The product of the
volume and the bulk density projects the weight of the ore bearing horizon potential
zone.
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GRADE AND RESERVE CALCULATION::

The important factors which speak of the grade and lead to the calculation of
reserves of the potential zone of the block are :-
1) Wit% of the heavy mineral concentrates.
2) Theassay Sn% of the concentrates.

Grade = Wt% of the conc.x Assay. Sn%

100
Average Wt% of the heavy mineral conc - 0.258%
Average Assay (Sn%) - 1.534%
Grade = 0.258x1.534
100

= 0.00396% or 39.6 ppm of Sn
Reserve = Volume x Bulk density x Grade
Areaof potential zone -1.38 sq. kms.
(13.80,000 sg. m.)

Average thickness of the horizon -1.11m.
volume = Area X Thickness

1380000 x 1.11

15,31,800 cu.m.
Bulk density = 1.75 tonnes/cu.m.

Grade=0.00396%Sn
Reserves = 15,31,800 x.1.75 x 0.0 0396
100
= 106.153 tonnes of Sn metal

Thus, in Jangarpal block explored in a potential area of 1.38 sg.kms. from
15,31,800 cu.m. of ore bearing material of 0.00396% Sn grade the cal culated probable
reserves are 106.153 tonnes of Sn metal.
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Average Grade =0.00396 % Sn
Reserves = 106.153 tonnes.

These figures have been arrived at from the data collected from the bulk pit
samples over a regiona grid of 100x200m, covering an area of 2.2sqg.km. Thus the
figures of the grade and reserves are having the limitations of its own due to the non-
uniformity of dispersion and distribution of cassiterite bearing heavy mineral content.
However, with the data available at hand, the reserves are of "probable" in nature arid
may be nearer to the proved grade of Jangarpal block.

NIOBIUM AND TANTALUM MINERALISATION :

Along with tin, important elements found in the concentrates are niobium and
tantalum. Out of 244 samples analysed, 121 samples assayed more than 1000 ppm by
spectrographic screening. The samples analysed more than 1000 ppm. have been sent
for XRF studies for quantitative determination of rare metal contents. The list of the
samples analysed quantitatively for Nb,Os and Ta,Os is given below .

Sample No.  {Origina wt. of|Weight of (Weight %;|Nb,Os Assay TaOs
sample conc. of conc
(Kgs. (gms) (%) (%) (%)
JE 3B 20 12.50 0.063 0.40 0.34
JM3A 20 110.00 0.550 0.20 0.10
M2B 20 35.00 0.175 0.89 0.64
J 2B 20 72.50 0.363 0.21 0.26
M5B 20 185.00 0.925 0.35 0.20
J 9A 20 25.00 0.125 0.41 0.29
J 8A 20 50.00 0.250 0.48 0.42
JY 4A 20 65.00 0.325 0.22 0.12
JE2B 20 45.00 0.225 0.97 1.28

J5A 20 30.10 0.151 0.68 0.51
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SampleNo.  |Origina wt. of|\Weight of Weight %|Nb;Os  |Assay

{sample tconc. tof conc | Ta,Os
| (Kgs. L G

J9A 20 40.20 0.201 1.20 0.89
J5B 20 75.20 0.376 0.33 0.25
JN 10A 20 60.20 0.301 0.41 0.59
JN 9B 20 50.80 0.254 0.61 0.54
JN 3B 20 15.00 0.075 2.67 3.35
M 12B 20 105.10 0.526 0.93 0.96
J 7B 20 35.00 0.175 4.43 212
JM7B 20 40.10 0.201 0.78 0.83
JMIOA 20 50.00 0.250 2.34 2.94
JM 10B 20 15.00 0.075 0.57 0.42
JB9A 20 20.00 0.100 3.72 4.46
JE4A 20 21.00 0.105 1.48 0.78
JKOA 20 35.00 0.175 0.27 0.18
JK1B 20 75.20 0.376 0.97 0.74
JK 0B 20 75.00 0.375 0.64 0.75
JK 5B 20 100.00 0.500 0.37 0.26
JF 10A 20 25.00 0.125 131 123
J2B 20 50.00 0.250 0.46 0.31
JoB 20 42.50 0.213 0.04 137
JJOA 20 55.00 0.275 1.96 1.90
JLOB 20 62.50 0.313 0.48 0.42
J2B 20 39.00 0.76 0.76 0.78

Averages 0.268 1.08 0.94

Presuming that the quantitative assay data (by XRF method) of 32 samples
received for Nb,Os and TaxOs will-be of the some trend with the rest of the samples
analysed more than 1000 ppm. by spectrographic screening the resource position of
Jangarpal block has been calculated.

RESOURCE POSITION OF Nb,Os

The concentrates analysed for Nb,Os ranges



-39 --

from 0.20 to 2.67% with an average of 1.08% for 32 samples.

Potential area
Thickness of colluvium
Volume of colluvium

Bulk density
W1t% of concentrates

Average assey of Nb,Os

NbzOs grade

Resarve

RESOURCE POSITION OF Ta,Os

1.38 sg. kms.

1.11m.

13,80,000 x 1.11
=15,31,800 cu.m.
= 1.75 tonnes/ cu.m.
0.268%
="1.08%
=0.268 x 1.08

100
= 0.0029%
= Volume x Bulk density x Grade
=15,31,800 x 1.75 x 0.0029
100

=77.74 tonnes.

The concentrates analysed T&,Os ranges from 0.10 to 4.46% with an average

of 0.94% for 32 samples analysed.

Potential area
Thickness of colluvium
volume of ‘colluvium

Bulk density

Wt % of concentrates
Average assay of TapsOs
TaOs Grade

Reserve

1,38 sg. kms.
1.11 m.
13,80,000 x 1.11
15,31,800 cu.m.
1.75 tonnes/cu.m.
0.268%
0.94%
0.268 x 0.94

100
0.0025% Ta,05
Volume x Bulk
density x Grade
15,31,000x1.75 x 0.0025

100

67.02 tonnes
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Grade Reserves.
Nb,Osg 0.0029% 77.74 tons
TaOs 0.0025% 67.02 tons

BED ROCK GEOCHEMISTRY

To study the primary dispersion pattern of tin and to understand the
provenence, bed rock (litho - geo - chemical) sampling has been carried out. From the
fresh out-crop (after removing the weathered surface) number of chips have been
collected and a composite sample, has been prepared. After powdering upto-220mesh
size the samples have been sent for assay. The results of the analytical values of Sn,
Nb and Ta content in bed rocks, have been given below:

Rock type.

Pegmatite
Pegmatite

Pegmatite
Pegmatite

Pegmatite

Pegmatite
Quartz reef

Quartz reef

Quartz reef

Sample No. Location
Sn
PDTMB/17 1. Km north of Jangarpa 300
village Jangarpal block
PDTMB/29 Jangarpal block 100m. S3° E 15

of IM2 pit-
PDTMB/11 4 km. stone to Puspal L10

PDTMB/31 Just NW of Jangarpal block 30

PDTMB/32 -do- 20

PDTMB/33 -do- 20

PDTMB/14 Jangarpal block West of .815 L10
hill

PDTMB/12 Jangarpal south of JA8 pit  L10

PDTMB/6 Jangarpal %2 km. SW of .881 L10
hill

Bengpal schist PDTMB/4 Jangarpal block 100m.east of 10

.881 hill.

Assay
Nb Ta
150 L500

L50 LS00

L50 LS00
L50 LS00

L50 LS00

L50 LS00
L50 LS00

L50 LS00

L50 LS00

L50 LS00



—-4] -

Rock type  Sample No. Location Assay
Sn Nb Ta

Basicrock PDTM/3 1 Km. NE of Jangarpal
vilage SE of .881 L10 L50 L500

hillock
Laterite PDTMB/2 Y2 km. SE of .881 hill
near Jangarpal village. L10 L50 L500

In pegmatites Sn content ranges from L10 to 300 ppm. Nb is generally less
than 50 ppm except in one case in the-area-1km.north of Jangarpal village analysed
150 ppm. Tais below detection limit. The pegmatite which analysed higher Sn & Nb
content isexposed in Bhimsen river section 1km. north of Jangarpal village.

The quartz veins distributed in other parts Jangarpal block(other than the thin
vein at JA8 pit) are paractically devoid of Sn, Nb & Ta content(below detection limit),
Basic rocks and in-situ lateritic capping are barren of tin in Jangarpal block. However,
Bongpal schist analysed at places 10 ppm. of Sn.

Along the selected three lines of the grid pattern of the block, bulk pit samples
(20kQ) of the weathered bed rock underlying the colluvia horizon has been collected
and heavy mineral concentrates have been recovered after powdering and panning.
The analytical values of the concentrates have given rise certain interestingly high
values of Sn, Nb & Ta. The details of the Spectrographic assay vaues of the
concentrates of the weathered bed rocks are given in the table enloug
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Sample Description Length Wt. of Wt. of Wt. % Assay
No of sample conc. of
channel (Kg) (gms) cone. gnp Nb Ta
(m)
1 2 3 4 5 6 7 8 9

JA OC Highly weatheredbasic 0.71 20 150 0.750 15 50 L500
rock.

JA 1C Quartz sericite schist 160 20 3150 0163 10 500 L500

JA 3C Weathered sericite schist 0.37 20 70.00 0350 40 100 L500

JA 4C -do- 025 20 1750 0.088 100 50 L500

JA 6C -do- 138 20 27.40 0.137 700 50 L500

JA 8C Highly weathered quartz 0.35 20 2250 0113 1000 300 G1000
sericite schist.

JA 10C Weatheree sericite schist 1.32 20 4250 0.213 500 100 L500

JA 12C Highly weathered basic 0.73 20 9750 0.488 500 50 L500
rock with sericite quartz
vein.

JB 0OC Weathered sericite 005 20 97.50 0.488 500 50 L500
schist.

JB 1C -do-richinironoxide. 0.07 20 28.00 0.140 1000 200 G1000

JB 2C Weathered sericite 065 20 1750 088 500 100 L 500
schist.

JB.3C -do- 080 20 3250 0.163 500 100 L500

JB 4C -do- 099 20 1250 0063 300 200 L500

JB 6C Highly weathered 122 20 500 0.025 1000 300 L500
sericite schist.

JB 7C Weathered Bengpal 050 20 25 0.125 1000 100 500
schist.

JB 8C Highly wesathered 121 20 2250 0.113 1000 300 500
sericite schist.

JgoC -do- 023 20 1250 0.063 1000 400 L 500

JB10C -do- 029 20 1250 0.063 1000 100 L 500
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1 2 3 4 5 6 7 8 9
JB12C Highly weathered sericite 0.23 20 20.00 0.100 1000 200 L500
schist
JC1C Quartz sericite schist. 043 20 3750 0.188 200 250 1500
JC3C -do- 105 20 79.00 0395 100 70 LS00
JC4AC  -do- 085 20 12750 0.638 100 200 L500
JC5C  Highly weathered 070 20 6250 0.313 1000 150 L500
pegmatite
JC8C Weathered sericiteschist. 0.33 20 130.50 0.653 350 100 L500
JC9C -do- 0.78 20 4550 0.228 400 300 L500
JC10C -do- 041 20 2750 0.138 600 200 L500
JC12C -do- 047 20 1225 061 300 200 L500

The burried pegmatites which have been exposed in JC5 pit has given rise-
0.313% of concentrates analysing 0.38% Sn and 150 ppm. of Nb. This indicates that
there might be several such soil covered highly potential pegmatites which have given
rise to the colluvium rich in ¢ assiterite bearing heavy mineral concentrates in the
block.

The concentrates derived from weathered basic rock assayed 15 to 500 ppm.
of Sn.and 50ppm.of Mb. However, Sn content of the concentrates of weathered quartz
sericite schist ranges from 10 to G1000 ppm. Niobium and tantalum values ranges
from 50 to 500 ppm. and L500 to 500 ppm. respectively.. Out of 24 concentrate
samples of weathered Bengpal schistose bedrock samples analysed, 8 samples (i.e.
33.3% of samples) have analysed more than 1000 ppm. Sn.

The higher anamolous values of -Sn-content .in Bengpal schists below the
colluvium (concentrates) needs further ‘study. Tin rich concentrates might have been
derived due to the water action (fluctuation, of water table) the fine heavy mineras by
virtue of



- 44 --

high specific gravity could have trickled down to lower levels in the colluvium and
accummulated in the upper layers of the weathered Bengpa schist along joint,
foliation and other weak planes or secondly, due to the pegmatite and quartz veins
emplacement within Bengpal schistose rocks, the tin ions could have possible diffused
and dispersed along with the volatiles (carrying the Sn, Nb, Ta, W, OH, F, B) into the
bed rock and hence dispersion zone could have occurred. The genetic relationship of
tin mineralisation in the Bengpal schists needs further studies, as to whether the
mineralisation is entirely dueto pneumatolysis.

DRILLING
To know the depth extension of the mineralised quartz vein encountered in JA

8 pit point one borehole (JPL-) has been drilled in Jangarpal block. The details of the
borehole is given below : -

Borehole No. - JPL-1

Location - 25m.east of JA-8 pit
Depth drilled - 54.00m.

Bearing Due east.
Incliniation - 400

Date of commencement -  31.7.1979.

Date of closing - -

SUMMARISED LITHOLOG OF THE BOREHOLE

0.00t0 0.65 - Dark brown silty top soil

0.65t03.20 - Latcritic horizon with sub-angular quartz
rubbles and weathered quartz-sericite
schist, pieces.

3.20to 30.00 - Highly weathered quartz sericite schist,

yellowish  brown to buff coloured,
Unconsolidated with bands of ferrugenous
material ernplaced along schistosity and
joint planes.
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30.00 to 37.00 Partly weathered quartz sericite schist with
bedding plane schistosity subtending 30°
to 35° to the core axis.

37.00 to 54.00 Consolidated hard, dark, grey coloured
quartz sericite schist with stringers of
quartz cutting the Bengpal schist aong
schistosity planes.

The borehole has revealed that there is no depth extention of the mineralised
quartz vein which is found exposed in JA-8 pit. The quartz vein. may be pinching
down below. However at depth (below 37.00m)-intensive silicification with quartz
stringers emplaced into -the Bengpa schist as thin ramifications. have been
encountered. This indicates the presence of secondary silicification at depth which
might have brought the mineralised solutions of tin ions in silica rich solutions and
precipitated in very fine disseminations as a part of hydrothermal phase succeeding
the pegmatitic stage.

CHEMICAL ANALYSISOF THE CORES:

The core of the borehole has been split into hair vertically and one half has
been sampled to check the incidence of tin and other rare metals. The analytical
values of the core along with depths have been given below:-

Sample  Depth Rock type Assay

No. Sh Nb Ta W Mo Bi Be Pb
1 2 3 4 5 6 7 8 9 10 11

JPL/1 0to 1.0 Silty soil L10 L50 L500L100L10 L20 L10 L10O

JPL/2 1.0t02.0 Lat. soil 10

JPL/3 2t03.0 Laterite L10

JPL/4 3.20t03.70  Weathered “ “ “ “ “ “ “ “
schist.



- 46 -

1 2 3 4 5 6 7 8 9 10 11

JPL/370 3.70t03.90  Weathered 10 75 L500 L100 L10L20L10L10
schist.

JPL/I350 13.50to 13.70 -do- L10 L50

JPL/1600 18.00 to 18.20 -do- oo

JPL/5 30t0 31.50 -do-

JPL/6 31.50 to 33.50 -do- o “ “ oo

JPL/7 37.00 to 39.00 -do- oo “ “ oo

JPL/8 51.65t054.00 Bengpal schist 150 “ “ oo
with gtz.
Stringers.

All the above values indicate that the Bengpal schist samples do not have any
significant mineralisation except at one place between depths 51.65 to 54.00 where
Bengpal schist is.emplaced with thin ramifications of quartz has analysed 150 ppm. of
Sn which indicates again that in content may be dispersed stage in quartz stringers
formed after the pegmatitic stage.

However, the entire core of the borehole of Bengpal quartz sericite schist has
been crushed inthe Beneficiation plant and made as one composite sample by the co-
ordinator subjected to the field beneficiation studies. The origina sample assayed 450
ppm. of Sn and the concentrates assayed more than 1000 ppm. of Sn for which
guantitative datais awaited.

SUMMARY AND CONCLUSIONS

1) In the area investigated tin mineralisation occurs as discrete coarse crystals
and usually asfine grainsin the colluvial and aluvial horizons.
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(2 Though there is distinct enrichment of heavy mineral concentrates in the
lateritised gravel ("B") horizorn, the overlying silty to clayey top soil (A- horizon) can
not be completely neglected as this also contributes to the resources.

(©)] In the delineated potential horizon of 1.38 sq. km. a resource potential
equivalent to 106 tonnes of tin has been estimated in the colluvium of 1.53 million
tonnes with the average incidence of about 40 ppm. But the rare minerals viz.,
columbite and tantalite (Nb'& Ta) and to a lesser degree W content would add to the
total reserves and might improve the value of the ore materia further. So it is
worthwhile to assess the Nb, Ta & W-content in the ore, quantitatively. It is suggested
that CHO showld also provide XRF datafor Nb, Taand W also.

(4) The grade and reserve figures mentioned are based on the hand dluicing,
panning of the groove samples of the pits. It is possible that by adopting the treatment
of large bulk samples, the recovery of heavies might improve and separation of
minerals by magnetic and electrostatic separators before analysis (to remove magnetic
gangue fraction) will give a better picture.

(5) For detailed exploration it would be necessary to adopt closely spaced pitting,
collection of bulk pit dump samples and adoptation of ore beneficiating methods for
better recovery of concentrates by tabling. The extent of such work can be modulated
by working out correct factor on selected lines.

(6) The lateral extension of the stanniferous zone in the colluvium in the adjoining
areas of Jangarpal block, need be investigated as it is evident from the concentrate-
map of Jangarpal'that the ore bearing horizon also extends outside the block.
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L ocality Toposheet Latitude & Longitude
Jangarpal 65F/14 18°40'N 81°54'E
Kokavada 65F/14 18°39'30" 81°52'
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REGIONAL ASSESSMENT OF CASSITERITE AND ASSOCIATED
RARE MINERALSIN COLLUVIAL HORIZONS OF KUDRIPAL
BLOCK,BASTARDISTRICT,. MADHYA PRADESH

(FIELD SEASON 1978-79)

BY
T.M. BABU
GEOLOGIST (JR)
ABSTRACT :

With the objective of -assessing the colluvia tin.and rare metal potentialities of
Kudripal block, systematic regional assessment survey has been taken up in an area of
2 sg. kms. The work carried out, included large scale mapping; pitting, bulk sampling,
recovery of concentrates by hand panning/sluicing and assessment of tin, niobium and
tantalum ores in colluvium and partly drilling investigation in primary pegmatites for
testing the depth extension and behaviour of mineralisation in general.

From the data of 156 pits in the colluvium, the resource potential in Kudripal
block indicated 51.59 tonnes of SnO, and Nb,Os and 37.52 tonnes of Ta,Osover an
area of 2.0 sg. kms. However, the combined grade of SnO, and rare minerals (Nb,Os+
TaOs) in the colluvium is 30 gms/ tonne. The figure is likely to undergo upward
revision when the systematic beneficiation studies (now in progress) are completed.

After demarcating several potential zones enriched in SnO, content (in the
concentrates), one distinctly significant zone is found over an area of 0.1675 sq. kms
with grade of 109 gms/ tonne (0.0109% SnO,) and reserves of 42.01 tonnes.

INTRODUCTION:

Regional assessment for cassiterite and associated rare metal minerals in parts
of Bastar distt.,
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Madhya Pradesh in a few selected blocks in parts of topdsheet 65 F/13 & 14, were
continued during the field season 1977-78.

In Kudripal block, though little work for primary mineralisation in the
pegmatites was done earlier. It is not conclusive because the systematic bulk
treatment of primary pegmatie material by beneficiation (which is more time-
consuming) are yet to be done. However, the area which has been delineated due to
earlier work, has been systematically examined by the author during the field season
1978-75 for assessment of tin ore and associated rare minerals under the item No.
|/65F/CR/IMP/76/8.

The work projected in the report forms part of the field work carried out from
November 1978 to May 1979. The callection of samples has been taken up under
joint GSI-AMD collaboration programme 1979. Analysis of concentrates for SnO,,
Nb,Os TaxOs has been carried out by Atomic Minerals Division.

LOCATION AND APPROACH:

Kudripa -block (2 sg. kms) under investigation during the FS 1978-79 is
located in the central part of the operational area of 65 F/14. It is situated 8 kms. SE of
Tongpal village and is bounded by Suganghat village to the north-west, Baliras to the
south-east, Kudripal to the west and Madkamiras to the eastern side Baru nadi flowing
from the north - westerly to south-easterly direction lies along the western side of the
block. The area falls within latitudes 18°42':18°4130 and longitudes 21°51’ :
81°51’ 40" as a part of toposheet 65F/14 in Bastar district, Madhya Pradesh.

Tongpal-Pushpal metal road passing through Kudripal block is an all-weather
jeepable road and forms the approach to the area. Tongpal the nearest Post-office is
situated on Jagdal pur-K onta.' State highway at a distance of 56 kms. from Jagadal pur
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and 50 kms. from Konta. The nearest raill-head is Jagdalpur, connected to Kirandel
Waltair section of South-eastern Railway.

TOPOGRAPHY AND DRAINAGE:

The area forms a flat terrain with gently undulating mounds (similar to that of
turtle back topography) formed due to the pegmatite exposures. Average atitude of
the areais about 800" (244.m.)

North-east and south-western-parts of the area are covered by linear strips of
alluvium i.e. quaternary sediments. Isolated small exposures of laterite and basic rock
are seen in the central and eastern part of the block: Thickness of soil cover varies
from 0.5 m. to more than 3 m. overlying weathered bed rock.

The area is-drained by Baru-Murgel and its tributaries. Baru nadi and Murgel
flow ‘aong southwesterly direction. In the north-eastern part of the area, there are
severa shalow drainage channels (of (Murgel) which are reclaimed and brought
under cultivation. The banks of the reclaimed channels form colluvial areas with
occassional exposures of laterite. Alluvium of the reclaimed channels is superimposed
on the colluvium.

PREVIOUSWORK DONE INTHE BLOCK :

Systematic mapping in the area and identification of cassiterite bearing
pegmatites was first done by Shri K.S. Murti et. al. Exploratory work by geochemical
surveys for cassiterite mineralisation in-Kudripal block has been taken up in the field
season 1975-76 (M.S. Deshpande et. a 1976).

During the field season 1976-77, the block has been taken up for regional
assessment. 14 trenches (240 cu. m.) were put down to expose the pegmatites. Pitting
at an interval of 50 and 100m. has been carried out. Totally 526 pits were put
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down and 933 samples have been collected (M. Suryanarayanaet.al F. S. 1976-77).

In the FS 1977-78, the work in the block is oriented for assessment of primary
mineralisation, 22 new shalow, renches were aso put down in addition to the
deepening of old trenches. Totally, 472 samples have been collected.

Although the assessment of the primary tin mineralisation in the pegmatites
was taken up, it is not -conclusive and requires large scale beneficiation for
determining the grade which is not uniform.

SCOPE AND QUANTUM OFPRESENT WORK:

The main objective of taking Kudripal block for the FS 1978-79 is to assess
the over-all potentialities of cassiterite and associated columbite and tantalite minerals
in the colluvial horizon. An attempt has been made to study the tin mineralisation and
geological set up, controls of mineraisation besides delineation of zone-rich in
secondary concentration of cassiterite and heavy minerals in-colluvia and aluvial
horizons. After delineating the potential ‘horizon, the estimation of grade to assess the
resources of Sn, Nb & Tawas taken up.

To examine the depth extension, structures, behaviour of pegmatites for tin
mineralisation at depths, drilling investigation has been taken up.

Total quantum of work carried out in the block, is given below:

a) Large scale mapping (1:5,000 scale). ee 25sg. km.
b) Traverse mapping. e 13L.Km.
C) Pitting e 156
Total excavation s 364 cub. mts.
d) Bulk samples e 260 nos.

a) No. of geochemical samples. es 300 Nos.
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f) No. of bed rock samples ... 30 N0s.

g) Drilling  No.of boreholes ... I NOS.
Total meterage oo 12445m.

h) Surveying Traversing eeo.  14L.Kms.
Levelling ... 10L.Kms

GEOLOGICAL SET UP:

The oldest rock exposed in-the block belong to the Bengpa Group of
metasediments viz andal usite-sericite-schist, quartz-sericite-schist (equivalent to Tuls
Dongar Stage of Crook Shank, 1938). Meta basic. intrusive rocks of amphibolite to
epidiorite in composition, occur as silis into the Bengpal schists. Exposure of granite
(apophyse) intruding into. the Bengpal and Basic racks, is exposed on the banks of
Baru nadi. This might represent the younger intrusive later than the Paliam/Darba
granites. Samples for age determination were collected and sent to Geochronology
Laboratory, GSI, Calcutta, in 1978 and the data are yet to be received. Pegmatites, are
found emplaced apparently along the pro-existing weaker joint and fracture planesin
basic rocks and Bengpal schists. Laterite derived, both from basic rocks and Bengpal
schistose rocks, is found as cappings in some places around Kudripal. However, most
of the area is covered by transported colluvium lateritised with with pebbles.
Overlying the colluvium, dark greyish brown silty to loamy top. soil/aluvium is
derived mostly from the Baru drainage system and reclaimed nalas.

The generalised geological sequenceis given below::

Recent Silty to clayey top soil Lateritised gravel horizon.

Intrusives Pegmatites and quartz veins Granite (apophyse ?) Basic sills.

Bongpal Group Sericite schist,
Sericite quartzite, andalusite/
sericite schist.
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BENGPAL META-SEDIMENTS:

It is the oldest rock type met in the area. Bengpal Schistose rocks ere
represented by sericite schist, suricite-quartzite, andalusite schist etc, belonging to
Tulsi Dongar stage of Bengpal Group - (Crook Shank). Bengpal schists are exposed
mainly along nala sections, south and south-western side of Kudripal block, north of
Baliras village and in the Baru river sections. The general trend of schistose rocks and
the bedding plane schistosity is WNW -ESE with steep north-easterly dips as it is
recorded in Baru river sections and in nala sections SW of Baliras. In almost all the
cases, the schists are highly weathered and are friable. In this section, the minerals
observed are sericite, quartz, plagioclase; biotite and chlorite. The andalusite tabloids
embedded within the schists are aso highly weathered and only altered products of
sericite, sillimanite. could be noticed inthe tabloids. The side and shape of andalusite
tabloids vary very much. In Baru river section, it is sub-rounded to rounded whereas
in Kudripa block (near KJ-7 pit), the tabloids attain elliptical and prismatic shape.

BASIC INTRUSIVES:

Basic rocks cover most of northern side of the block as sheet like bodies
intruded into Bengpal schistose rocks. Basic rocks are melanocratic coarse to medium
grained and range in composition from epidiorite to amphibolite. At places, basic
rocks are veined by secondary quartz and epidote. Petrographic examination of basic
rocks in-Kudripal block, indicate equigranular grano-blastic texture with hornblende,
plagioclase, actinolite, chlorite, epidote with subordinate quartz, and ferrugenous
apaque minerals. Plagioclase is sausaritised at places. Small enclaves of basic
xenoliths found ‘within pegmatites in some borehole -cores, which indicates that
pegmatites are younger to the basic activity. Basic rocks are subjected to high
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degree of alteration and are devoid of vesicular or amygdoloidal features nor are there
any linearity to indicate that these are dykes. However, the general shape indicate that
basic rocks might have formed as concordant sills in the schistose rocks and sub-
sequently undergone deformation.

PEGMATIITE:

Pegmatites which were emplaced into the basic and Bengpal schistose rocks,
are generaly 2 to 5m. wide with length varying from 80 to 1000m. Thickness of
pegmatite some times swells upto 20m. (Southern side of Kudripal block) and in
placesit is hardly 20 c. ms. General trend of pegmatite in-the block is NNW-SSE with
steep westerly dips.

Intensity of occurrence of pegmatite is more is basic rocks than in schist.
Pegmatites are emplaced as veins aong fracture and major joint planes in the basic
rocks.

Pegmatites exposed in Kudripal block, are unzoned, coarse grained mainly of
quartz-felspathic composition with incipient mica (greisen) and garnet. At places,
smoky quartz is encountered in the pegmatites. Microscopic examination of pegmatite
shows microcline with characteristic cross-hatched twinning with euhedral quartz
grains, tiny flakes of muscovite, patches of -abitic plagioclase, micro-cline-perthite
and garnet.

COLLUVIUM:

Dark brownish semi-consolidated silty to clayey top soil horizon, very fine
grained mixture of quartz felspar. and sericite with thickness ranging from 0.30 to
1.5m. overlies the lateritic-gravel horizon. The underlying formation is formed of
partly sorted sub-rounded to rounded pebbles, cobbles and boulders of basic rock and
Bengpal schistose rocks.
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TINANDALLIED RARE METAL MINERALISATION

Tin mineralisation in the area can be broadly grouped into two types (I)
Primary mineralisation in pegmatites and (2) Secondary mineralisation in colluvia
and alluvia horizons. Tin, mainly in the form of Cassiterite associated with Nb & Ta
occurs as discrete coarse crystals and as fine grains in the pegmatite is attributed to
pneumatolytic process. Though pegmatites are found in basic rocks and in Bengpal
schistose rocks, incidence of cassiterite in the pegmatites intruding the basic rocks is
more, Secondary colluvial concentration is due to the decomposition of pegmatites
after weathering (mechanical - disintegration) and denudation and very limited
transportation by gravity to shorter distance along pal acoslopes and deposited over the
bed rock. Alluvial concentrations are due to water action of the primary and colluvial
cassiterite broken down-to varying degrees of mechanical disintegration and further
transported and concentrated as placers in the streams and in river bed (palaeo and
reclaimed channels).

Primary tin and associated rare metal mineralisation ismainly attributed to the
pneumatolitic / stage of pegmatitic melt. . Pegmatites found in the area are
mineralogically complex with high concentration of rare elements apart from Sn, Nb,
Ta and other trace elements like W, Li, Be, B, Pb, Va, Y, Cr, Mo etc. which form
oxides, chlorides, fluorides and sulphides, considerably at low temperature. Aqueous
gas phase as well as water saturated silicate melt participated in the complex
evolution of cassiterite, columbite, tantalite, lepidolite, beryl, wolframite, tourmaline
and other associated minerals. Presence of greisenised zones (quartz and muscovite
intercalations) in-pegmatites, formed due to reaction of gases, indicate the distinct
pneumatolitic phase.
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The higher concentration of minerals of rare metals Sn, Nb, Ta, Li etc. indicates that
these are of shallowed pegmatites formed at depths between 3.5 to 4 and 6 to 7 kms.
(Ginsburg, 1964). The initial temperature of such type of pegmatitic melt has been
considered to be of the order of 800 to 700°C (Fersman 1940). The pegmatites of this
area may be of pegmatoid phase of Fersman, distinguished by two phase-physico-
chemical state (homogenised gaseous liquid or fluid and solid) with the main event of
crystallisation of tourmaline, muscovita, beryl and other minerals containing volatile
compounds (water, fluorine, boron etc,) formed at 600 to 500° C.

Field observations and the available geochemical data of the trace-elements of
the pegmatites, indicate that though pegmatites contain higher-incidence of Sn, Nb &
Ta content than the parental granite (Darba/Paliam), the enrichment of tin ions and the
formation of discrete crystals is definitely due to consequent pneumatolitib and late
pegmatitic-early hydrothermal process.

METHODOLOGY OF EXPLORATION :

During the current field season ‘emphasis is mainly on to assess the
potentidities in the colluvium. Drilling has been taken up to study the behaviour of
pegmatites at depths and the nature of mineralisation at depths.

Based onprevious data, an area of 2 sg. kms. (2km.x1 km.) has been chosen
for regiona assessment of colluvial mineralisation. The block has been divided into
200m x 100m (200m. line interval and 100m.pit interval) with N30°W- S30°E
trending base line and N60°E- S60°W cross lines. However, in the center of the block
where potential mineralised zones ore concentrated, additional cross lines at 100m.
interval had been taken up (vide plate-111). Pits were put down on grid points over an
area of
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2 sg. kms. Pits were Im x 1m in cross section and generally 2m deep. Weathered bed
rock has been exposed in the pits in many of the cases, However, in certain pits
wherever the colluvia thickness(lateritic gravel) is more than 2m and when-ever the
pit points failwithin the reclained channels,the bed rock could not be exposed in the
pits.

The area has been mapped on 1:5,000 scale by theodolite survey and by tape
and compass to study the disposition pattern of . pegmatites and to demarcate the
colluvial zones of interest.

COLLECTION OF SAMPLES:

In'most of the pits, 3 distinct horizons could be delineated viz. greyish brown
silty to loamy top soil with humus materia (A-Horizon) is generally 0.50m. in
thickness. Underlying the top soil horizon from 0.50 to 1.50 m. (in certain cases more
than 2 m.) lateritised soil (B-Horizon) with mostly sub-rounded to well rounded
quartz pebbles (1 to 10 cms. diameter), basic rocks and andalusite tabloids was
uncountered. Because of the roundness of ‘quartz pebbles and andausite tabloids, it
may be inferred that the laterite in many of the cases is of transported in nature. B-
horizon overlies the lower clayey horizon derived from the weathered bed rock (In-
situ) viz, basic rock or sericite schist. In the colluvia area, the. exposure of a
pegmatite can be recognised by a gentle surface expression i.e.mound covered by
rubbles of quartz and sometimes with eluvial cassiterite crystals.

The thickness of the different horizons in the pits is recorded by logging.
Channels of 30 cms. Wide and about 15 cm. s deep, were cut on al the four walls of
the pits. The length of the channel varies from 0.50 to 1.00 m. depending on the
thickness of the horizon. The material derived (about 40 to 50 kgs) from the four
channels has been mined properly -coned and quartered and 20 to 25 kgs of the
samples has been collected. Separate samples have been collected
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for different horizons in each pit. Geochemical samples have also been collected from
some pits to study the trace elements particularly of Rb, Li, As besides Sn, Nb, Ta.

TREATMENT OF SAMPLES:

Colluvia bulk samples collected from the pits, were sun-dried, first to remove
moisture content if any and each sample (25 Kgs) was passed through 1/4 and 1/8"
sieves to get three size fractions. The coarser +1/4" fraction, mainly consisting of
quartz pebbles of basic rock and felspar, after checking carefully for coarse cassiterite,
such crystals are hand picked and the rest of the material_has been rejected. The other
-1/4 or +1/8" fraction (viz, lateritic pellets, quartzo-felspathic grains and clayey
concretions) was subjected to sluicing and panning-and coarse to fine grains of
cassiterite crystals have been recovered. The fine -1/8" fraction which is mainly
clayey to sandy in nature with fine heavy minerals was subjected to the following
treatment. The material placed first in a bucket of water and by continuous stirring
and decenting the slime (de-sliming) all the clayey material has been removed. Later,
it has been subjected to sluicing. Locally made wooden sluices were adopted for the
purpose. Sluice used here is nothing but a 3m. long wooden long in which 30 cm.
wide and 15 cm. deep channel 'is carved, keeping a closed and on one, side and
opening on the other. The dluiceis fixed, at about 3° inclination. The sample is kept at
the closed end over which a jet of water is allowed to flow by tube with constant
velocity. The ‘heavies settle nearer to the jet end of thesluice whereas the lighter
materials viz. clayey and quartzo- felspathic impurities are washed away by flowing
water which is collected and panned (in aluminium pans) and the remnent
concentrates if any, are al'so recovered.
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All the concentrates recovered from treatment of different fractions of each
sample are, mixed together (fines and coarse crystals) dried and weighed in chemical
balance. The weights of coarser cassiterite crystals and fines are recorded separately

Sieving and sizing of the bulk sample has been carried out for separate
treatment to achieve bettor recovery of concentrates while sluicing and panning. A
party consisting of two labourers can treat 3 bulk samples per day.

HEAVY MINERAL CONCENTRATES:

The heavy mineral concentrates recovered by sluicing and panning from the
bulk samples comprise mainly -ilmenite, ‘magnetite, rutile, garnet, tourmaline,
cassiterite, columbite and tantalite in varying proportions with sand. The composition
of the concentrates Varies depending upon the nature of parent rock and from which
the colluvium has been derived.

Non-magnetic fractions of concentrates derived from Kudripal block analysed
3.15% of SnO; 2.95% of Nb,Os and 2.85% of Ta,Os on an average. But W, Mo, Bi,
Be analysed in al the cases are less than 100 ppm. except in one stray case (KD 58),
W analysed 100 ppm.

Though relatively there is enrichment of concentrates in the B-horizon, the
overlying silty top soil A-horizon, can not be totally neglected as cassiterite content is
in very powdery form in the concentrates. ,

RESOURCE EVALUATION :

In Kudripal block, based on the preliminary work carried out during FS 1976-
78, a tentative estimate of .97 tonnes of cassiterite over an area of 1 sg. km. was
indicated.

Based on-the detailed work carried out, the author



—-62--

in this chapter has worked, out the possible resources of cassiterite, columbite an d
tantalite mineralisation with grade recovery of concentrates obtained by
panning/duicing. The resources would need confirmation by collection of large bulk
samples, adoptation, of ore derssing techniques (tabling etc.) for better recovery. All
the data projected here, is based on the 'dluiced’ and 'panned’ concentrates recovered.
Moreover, as it is evident, the distribution and concentration of tin and other heavies
in the colluviurn is non-uniform in nature owing to several factors viz., the variation
of thickness of colluviurn, the palaeoslope s, mechanical disintegration and controls
of transportation etc. The analytical datafor SnO, Nb,Os and Ta,Os are worked out by
the AMD as apart of collaboration.

The important parameters considered to work out the grade and resources, are
given below :-

1) Weight percentage of the heavy mineral concentrates.

2) Quantitative assay (XRF data) of SnO,, Nb,Os and Ta0Os content in
the concentrates.

3 Bulk density of the colluviurn.

4 Thickness of colluviurn.

5 Surfacial area of ore bearing horizon.

Wit% OF HEAVY MINERAL CONCENTRATES :

Weight percentage of concentrate has been calculated taking into
consideration the weight of concentrated (fines and crystals) recovered with respect to
the original weight of each bulk sample. As already stated, the concentrates includes,
ilme-nite, magnetite, rutile, zircon, monazite, garnet with cassiterite, columbite and
tantalite forming a part of thetotal.

The wt% of concentrates of 'A' and 'B' horizons
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have been plotted separately and iso - concentrate maps prepared with a contour
interval of 0.05%. In 'A' horizon, wt% of concentrates ranges from 0.01 to 1.12%
(average 0.18%) and in 'B' horizon, the wt% ranges from 0.01 to 2.69% (average
0.39%). The details are as follows:

No. of colluvia bulk samples collected from'A" Horizon. ... 112
No. of colluvia bulk samples collected from 'B' horizon. ... 124
Average wt% of concentrates of ‘A" horizon - 0.18%
Average wt% of concentrates of ‘B’ horizon. B 0.39%

ANALYSISOF THE CONCENTRATES:

All the concentrates recovered from each bulk sample after weighing and
crushing to-110 mesh have been sent for Sn, Nb & Ta analysis to Atomic Mineral
Division, Hyderabad who carried out the chemica analysis. From the concentrates,
first the magnetic fraction, including ilmenite has been removed; non-magnetic
fraction was subjected bromoform separation to- yield bromo-lights and the bromo-
heavies.. The bromo-heavies for each concentrate have been analysed by X-ray
flworesence (XFF) method for quantitative estimation of SnO, Nb,Os and T&Os. The
analytical resultsare incorporated in Appendix — I.

SnO, percentage in the non-magnetic bromo-heavies fraction of the
concentrates varies from 0.025% to 19.79% (average 3.15%); Nb,Os percentage is of
the order of 0.276% to 11. 50% (average 2.95%) whereas Ta,Os percentage ranges
from 0.035 to 14.92% (average 2.85%).

The feed assay is the actual minera content (SnO,, Nb,Os, TeOs) in the
original bulk sample and the details are discussed under the sub-chapter
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of reserve calculations.

BULK DENSITY OF THE COLLUVIUM:

The colluvial materia derived from the three test pits located in different parts
of the block, has been weighed and the bulk density of the colluvium was calcul ated.

The colluvial materiad varied from silty to loamy soil and lateritised gravel.
The excavated material has'been dried first to remove the moisture content and then
weighed. The volume of the pit was calculated by measuring the dimensions of the pit
accurately. The details of volume of weights with pit-numbers are given below :-

Pit No. Description Dimension Volume Weight Bulk
mts. cum. tons. density
KM-10 Silty soil and lateritic 1.5x1
gravel horizon .2x1.95 3510 6.149 1.752
KD-0 Silty to loamy soil rich 1.2 x 1. 2028 3609 1.780
iniron oxides 3x1.30
KF-8 Silty soil with lateritic 1.4 x 1.
pallets 2x200 3360 5793 1.720
Average 1.752

Average bulk density is 1.752 tonnes/cu.m.

THICKNESS CF COLLUVIUM:

The colluvium overlying the weathered bed rock as mentioned earlier can be
distinguished as two horizons. The top ‘A" horizon is represented by dark greyish
brown silty to loamy soil constituting of very fine quartz-felspathic, micaceous and
clayey minerals with humus material. The underlying 'B' horizon comprises | ateritised
zone rich in-iron-oxides content with sub-rounded to well rounded quartz, quartz
sericite schist and basic rocks.
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Thickness of 'A' and 'B' horizons vary in different places depending on the
nature of bed rock, palaeo-slopes etc. In this block, thickness of 'A' horizon, ranges
from 0.95 to 1.95 m. with an average of 0.62m.whereas the thickness of 'B' horizon
ranges from 0.03 to 2.06 m. with an average of 0.72m. Thus, the total thickness of
colluvium is 1.34m.on an average.

The details of variation and average thickness of colluvium are given below:-

Line Horizon Thickness
Minimum Maximum Average
1 2 3 4 5
KM A-Horizon 0.10 1.28 0.90
B-Horizon 0.24 2.06 0.93
KA A-Horizon 0.12 1.38 0.67
B-horizon 0.19 2.12 0.79
KB A-horizon 0.05 1.50 0.45
B-horizon 0.30 1.40 0.65
KC A-horizon 0.05 1.30 0.63
B-horizon 0.14 1.63 0.81
KD A-horizon 0.05 1.16 0.56
B-horizon 0.11 1.66 0.78
KE A-horizon 0.05 1.57 0.53
B-horizon 0.11 1.85 0.78
KE A-horizon 0.05 1.36 0.62
B-horizon 0.26 1.14 0.58
KH A-horizon 0.10 1.40 0.65
B-horizon 0.42 1.58 1.01
K| A-horizon 0.05 1.65 0.67
B-horizon 0.03 1.42 0.62
KG A-horizon 0.05 1.95 0.71
B-horizon 0.20 1.00 0.47
KK A-horizon 0.05 1.50 0.53
B-horizon 0.30 1.30 0.82
A-horizon 0.05 1.25 0.50
KL B-horizon 0.10 115 0.42
Average|A-horizon 0.05 1.95 0.62

B-horizon 0.03 2.06 0.72
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SURFACIAL AREA OF ORE-BEARING HORIZON':

For resource evaluation of the block, the complete area investigated i.e. 2 sg.

km. (2 km. length and 1km. width) has been considered. However, for calculation of
grade and reserves for SnO,, Nb,Os and Ta,0Os only enriched and potential zones of
SnO, have been included. The details of the potential areas calculated has been
discussed in the succeeding chapters.

GRADE AND RESERVE CALCULATIONS OF SnOj, Nb,Os & Ta,0s

The grade or the head-assay of the-colluvium-can be calculated with the

product of wt% of heavy mineral concentrate and the assay Sn% of the concentrates.

Grade = W1t% of the concentrate x Assay Sn

100

For each and every sample, the grade (feed assay) data are given in the

appendix-1. The average grades for. SnO,, .Nb,Os, TaxOs for ‘each line of pits have
been computed by the author and given in the table below :-

Line No. Horizon Minimum SnO% Nb,Os% TapOs% Total rare
. metal

Maximum Average  Average Average oxides

1 2 3 4 5 6 7 8
KM A 0.00005  0.0013 0.0004 0.0004 0.0003 0.0011
B 0.0001 0.0018 0.0005 0.0007 0.0005 0.0017
KA A 0.00004 0.0014 0.0004 0.0000 0.0004 0.0016
B 0.00007  0.0012 0.0005 0.0008 0.0006 0.0019
KB A 0.0004 0.0017 0.0010 0.0014 0.0008 0.0032
B 0.00004  0.0024 0.0007 0.0007 0.0004 0.0018
KC A 0.00004  0.0032 0.0010 0.0014 0.0009 0.0033
B 0.00004 0.0071 0.0012 0.0008 0.0005 0.0025
KD A 0.0003 0.0039 0.0012 0.0019 0.0011 0.0041
B 0.0001 0.0077 0.0019 0.0021 0.0012 0.0052
KE A Traces 0.0032 0.0014 0.0021 0.0011 0.0046
B Traces 0.0065 0.0014 0.0009 0.0006 0.0029
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1. 2 3 4 5 6 7 8
KF A 0.0002 0.0037 0.0017 0.0030 0.0027 0.0072
B 0.0001 0.0596 0.0088 0.0045 0.0052 0.0185
KH A Traces 0.0011 0.0003 0.0005 0.0003 0.0013
B Traces 0.0025 0.0005 0.0006 0.0003 0.0014
KI A 0.0001 0.0007 0.0003 0.0003 0.0002 0.0008
B 0.0001 0.0005 0.0002 0.0004 0.0002 0.0008
KJ A 0.0001 0.0008 0.0004 0.0006  0.0003 0.0013
B 0.0001 0.0042 0.0009 0.0012 0.0008 0.0029
KK A 0.0001 0.0004 0.0002 0.0002 0.0002 0.0006
B Traces 0.0002 0.0001 0.0001 0.0001 0.0003
KL A Traces 0.0004 0.0002 0.0002 0.0001 0.0005
B Traces 0.0008 0.0003 0.0002 0.0002 0.0007
Overdl Traces 0.0039 0.0007 0.0011 0.0007 0.0025
Averages 0.0596 0.0014 0.0011 0.0009 0.0034
Grade
Average SnO; inthe colluvium : 0.0011% (11 ppm)
Average Nb,Os -do- : 0.0011% (11 ppm)
Average TaxOs -do- i 0.0008% (8 ppm)
Total rare metal content : 0.0030%
(Sn02+ Nb205+TaQO5)
Resources = Volume x Bulk density x Grade
Surfacial areainvestigated - 2 sg.km.
Thickness of colluvium -1.34 m.
(A + B Horizons)
Volume of the colluvium =20,00,000x 1.34
= 26,80,000 cu. mts.
Bulk density =1.75 tonnes/cu.mts.
Resources of SnO, = 26,80,000 x 1.75 x 0.0011
100
= 51.59 tonnes.
Resources of NbyOs =26,80,000 x 1.75 x 0.0011
100

=51.59 tonnes.
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Resources of Ta,Og = 26,80,000 x 1.75 x 0.000.8
100
= 37.52 tonnes
Over-al grade and resources of Kudripal blocks
Metal Average Grade Resources
SnoO, 0.0011% 51.59 tonnes
(11 ppm)
Nb,Os 0.0011% 51.59 tonnes
(11 Ppm)
TaOs 0.0008% 37.52 tonnes
(6 ppm)

DEMARCATION OF POTENTIAL CASSITEFITE BEARING HORIZONS::

As it is evident from plates, the distribution pattern of SnO; is not uniform in
nature. At severa selected zones, because of the presence of cassiterite bearing
pegmatites in the vicinity, the colluvium has exhibited higher values. An attempt has
been made to delineate such relatively rich zones of colluvium. To achieve this; as a
first step, the pits.which have given the concentrates (non-magnetic. bromo-heavies
fraction) analysing more than 2% SnO; or more were grouped together into a zone.
From this block, 5 such zones have been delineated. The remaining areas have beer,
demarcated as lean zones with the concentrates analysing 0.5 to 2% SnO, and less
than 0.5% SnO,. As the lean zones were of very poor grade (i.e. less than 3 ppm of
SnO, or 0.0003% SnOy), those were not taken into consideration for calculation.

The average thickness. of colluvium: of different enriched zones has been
calculated and the volume of the material-in each case has been arrived at. Grade of
SnO% (cassiterite) of each zone has been computed taking the average wt% of
concentrates and overage assay% of concentrate... Knowing the volume of colluvium
and the average grade of the ore(?) the reserves have been calculated for the fiye
demarcated zones. The details of grade and reserves have been givenin
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in the table below:
Zone|Area Average Tonnage |No. of Avrge |Ave'ge |Avege Peserue
sg. kms. |thickness  of |of samples |(wt% of |SnOx% of|Grade%  |tons.
collum colluviue |coo-conc |conc conc. SnO2%
[lected
1 2 3 4 5 6 7 8 9
I 2, 35,00 |0.90 3,70,125 |31 0.031 3,801 0.0012 4.44
1 1,67,500 (1.34 3,92,787 |23 0.307 |3.551 0.0109 42.81
1 40,000 |1.69 1,18,300 |10 0.073 |2.094 0.0015 1.77
IV 11,77,500 |1.52 4,72,150 |19 0.027  [3.065 0.0008 3.78
VvV  |75000 (114 1,49,625 |5 0.010 [3.240 0.0003 0.45
Total :
6,95,000 Total reserves (SnO,) 53.25
Total area explored - 2. kms.
Lean zone - 1.305 sg. kms.
Enriched zone (conc. - 0.695 sg. kms.

more than 2%)

Area of potential zone (grade - 0.1675 sg. kms.
0.0109)

Thus, as it is clear from the data mentioned above, the only zone with economical
significance is situated in the center of the block amost running parald to the base-
line and lied in between KC and Kl line. Average grade obtained from the colluvium
IS 0.0109% of SnO, (or 109 gms.per tonne) with the total reserves of 42.81 tonnes.

TAILING ANALYSIS:

The XRF analysis for tailings in respect of 9 samples indicate that the Nb,Os
ranges from'9to 270 ppm (average 116 ppm), TaxOs from trace to 142 ppm. (average
40 ppm) and SnO, from T to 22 ppm.(average 4.4 ppm). These data may have a
bearing regarding the values of rare metal and tin oxide in the tailings and in the over-
all samples. This would be known when beneficiation tests are carried out. The wt%
of bromo-heavies in tailings varies from 6.16 to 48.97% (average 19.5%) This is a
significant factor
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and hence tailings data are important to consider. The weight% of bromo-heavies in
the concentrates very from .002 to 0.592% (average).

DRILLING:

Drilling investigation in primary pegmatites in Kudripal block has been taken
up with a view to decipher the depth extension, behaviour and potentialities of
pegmatities. Test drilling was carried out to understand the pinching and swelling
nature of peg-matites, zoning at deeper levels and to check-up the variation in
mineralogy at depth.

As the pegmatites of Kudripal block have been found to extend upto 6 m.
depth as in KPT-1 trench, it has been proposed to intersect the pegmatites at shallow
depthsi.e. 15m. vertical depth in the first stage.

Seven inclined boreholes were drilled in the block to.intersect the pegmatites
exposed in the trenches. As the pegmatites are south-westerly-dipping, the boreholes
have been given with north-easternly bearings with inclination of 40° to 60° angle.
First and third borehole points have been located near the cross trench KPT-1. Fourth
and fifth borehole points have been located 100m. S30°E near KPT-VII trench and
N30°W near KPT-1X trench respectively. One vertical borehole KPL-2 has been
given in Kudripal reclaimed channel to study the thickness of alluvium and to check
up theincidence of mineralisation.

RESULTSOEDRILLING:

Drilling investigation has thrown some light on the behaviour and pattern of
pegmatites. Examination of pegmatite cores below 15m. depth reveals that there is no
variation in the mineralogical composition of pegmatites. As the pegmatites exposed
in trenches, the composition is mainly quartz-felspathic through out with small
pockets of muscovite at places and tiny grains of garnet. No zoning is evident in the
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pegmatites even at depths. Width of pegmatites remains unchanged over that exposed
on the surface. Thus, it can be concluded that the pegmatites are not exhibiting
pinching and swelling behaviour down to a depth 15 to 50m. Visual examination of
the cores did not reveal presence or enrichment of cassiterite mineralisation at depth.
The mineralised pegmatite exposed in KPT-IX trench (where visua grains or crystals
are visible) which has been intersected in the borehole KPL-5 at a depth of 25 m. has
not shown presence of any such mineralisation. The mineralisation being non-uniform
treatment of bulk samplesinlarger quantity (100-200 kg) would be attempted |ater.

The inclined boreholes drilled near the cross trench KPT-1 has indicated that
the persistence of fine parallel pegmatites-down to a depth of 50m, without any
appreciable change in the attitude and width as well as mineralisation from that at the
surface. The steeper dips of pegmatites have been emplaced aong the fracture planes
in the basic rock. They are not affected by any major post pegmatitic phase of folding.
The earlier idea that the parallelism of pegmatites might be because of repetition due
to folding (1976-77 FS progress report) gets revised.

CHEMICAL ANALYSIS:

The pegmatite core samples have been crushed to -80 mesh and sent for Sn,
Nb, Taand other trace elements analysis,

Pegmatites encountered in KPL-1 borehole located near KPT-1 cross trench
analysed less than 10 to 50 ppm. of Sn. Out of 13 samples, two samples analysed 100
and 500 ppm. Thus, the average tin content is 65 ppm. However, Nb, Te, W, Mo, Bi,
Be and Pb are below detection limitsin the reclaimed channel. In
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In borehole KPL-2 the top soil and gravel horizons analysed 10 and 20 ppm of Sn &
Nb respectively. The concentrates of gravel horizon of KPL- 2 borehole analysed
more than 1000 ppm of Sn. Tin content in KPL-3 borehole ranges from 10 to 20 ppm.
except one pegmatite sample which analysed 400 ppm with an average of 38 ppm. In
KPC-3 borehole, Nb content ranges from less than 50 to 100 ppm with 25 ppm as an
average content. In borehole KPL-4, pegmatite analysed less than 10 ppm. of Sn and
less than 50 to 50 ppm of Nb.

SUMMARY AND CONCLUSIONS:

1) The distribution pattern of cassiterite-and associated columbite, and tantalite
mineralisation is generally -irregular and non-uniform in nature. The colluvium
derived from mineral bearing potential pegmatite exhibits higher concentration in the
vicinity of the pegmatite with appreciable mineralisation. However, such zones are
very much restricted and pockety in nature.

2) Although, there is enrichment of heavy mineral concentrates inthe lateritised
gravel 'B' horizon. in most of the cases, the overlying silty to clayey top soil ‘A’
horizon cannot be set aside as it consititutes aso tin and rare metal horizon of
importance where concentrates are in very fine form.

3) The over-al resources in the block calculated by taking all the data available
with their limitations are 51.59 tonnes of SnO,: 51.59 tonnes of Nb,Os and 37.52
tonnes of Ta,Os. However, the over-all grade of' the colluvium is 8 to 11 ppm of Sn,
Nb and Tarare metal contents.

4) The most potential zones in the block with significant enrichment of SnO,
over an area of 0.1675 sg. kms. with a grade of 109 gms. per tonne (109 ppm)
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holds aresource of 42.81 tonnes.
5) The results of drilling have revealed that the depth persistence of pegmatites
upto 50m. depth exists with the thickness and the composition maintained. These
pegmatites occur as veins and are not affected by deofrmation later than their
formation.
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LOCALITY INDEX :

Locality Toposheet Latitude & Longitude
Baliras 65F/14 18°41 81°52
Jangarpal -do- 18°40’ 81°64'
Kudripal -do- 18°41' 81°571
Madkamiras -do- 18°42' 81°52' 45"
Pushpal -do- 18°38' 81°53'
Suganghat -do- 18°42' 81°50'30"

Tongpal -do- 18°44 81°48
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PLATES
Location Map of Kudripal block.
Physiography Map of Kudripal block.
Geological Map of Kudripal block
| so-concentrate Map of Kudripal Colluvia horizon.
Colluvial profiles of Kudripal block.
Resource Evaluation of Kudripal block
Potential zones of cassiterite bearing colluvium of Kudripal block.
Location map showing the drill pointsin Kudripal block.
Cross section.of KPL-1 borehole.

10) Cross section of KPL-2 borehole.
11) Cross section of KPL-3 boreholeand KPT-1 crosstrench
12) Cross section of KPL-4 borehole



Borehole No.

Unit No.
Location

R.L.

Bearing
Inclination
Depth drilled
Commenced on
Closed on
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KPL-1

VOL. 20 (330-V77)

Kudripa block KPT-1 trench 24m.
S60°W from pegmatite-1.

248m. fromM. S. L.

N55°E

400

35.00 m.

1-1-1979

SUMMARY OF THE BOREHOLE L OG OF KPL-1

0.00to 1.05

1.05to0 7.50

0.50 t0 22.90

22.90t0 24.25

24.251t0 26.30

26.30to 27.75

27.75t028.27
28.27t028.72

28.72t0 33.50
33.50 to 35.00

Clayey top soil, Very fine grained buff
coloured silt at upper levels. At places, grains
of basic rock.

Highly weathered metabasic rock (epidiorite?)
unconsolidated powdery core.

Metabasic rock (Amphibolite?) Medium
grained hard core with fracture planes at
places subtending 30° to 25° to the core axis.
Metabasic rock (Epidiorite) Highly weathered
with distinct foliations of schistosity amost
paralel to the core axis.

Metabasic rock (Amphibolite) medium to
coarse grained with amphibole needles not
showing any preferred orientation.

Pegmatite with cought up patches of basic
rock and tiny grains of garnet and muscovite
(greisen?) pockets.

Metabasic rock (Amphibolite)

Pegmatite with muscovite-greissen pockets,
Mainly of quartzo-felspathic in composition
with rare minute grains of garnet.

Meta basic rock-amphibolite

Meta basic rock-epidiorite.
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Borehole No. - KPL-2

Unit No. - VOL.20(330-V77)

Location - Abandoned channel, Kudripal block,
50m.south of O/E700 point.

R. L. - 247.84m.

Bearing - Vertica borehole

Inclination - 90°

Depth drilled - 18.65m.

Commenced on - 521979

Closed on - 2521979

SUMMARY OF THE BOREHOLE LOG OF KPL-2:

0.00t0 0.50 - Top soil. Greyish brown silty soil
containing angular to sub-rounded pieces (1
cm. in diameter) of quartz upto 30%.

0.50t0 1.70 - Yélowish brown ferrugenous soil.

1.70t0 3.10 - Lateritised gravel horizon. Reddish brown
clayey soil with pebbles of quartz (upto 3
cm.) sub-rounded to rounded and andalusite
tabloids.

3.10t0 7.00 - Sandy soil. Yellowish grey in colour fine to
medium grained with tiny flakes of mica
with afew grains of mafics.

7.00t07.10 - L oose boulder of quartz (sub-rounded).

7.10t09.00 - Sandy soil fine grained with tiny flakes of
sericite.

9.00t0 13.35 - Gravel horizon with rubbles and cobbles of

quartz sub-rounded to well rounded upto 5
cm. in diameter.

13.35t0 18.65 - Sericite schist (Bengpal). Greenish grey
coloured fine grained with quartz and
felspathic  minerals.  Foliations  are
subtending 450 to the core axis. At
13.60m.depth, a thin (0.5 cm.) felspathic
vein is cutting perpendicular to the foliation
planes.



Borehole No.

Unit No.

L ocation

R. L.
Bearing
Inclination
Depth drilled
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KPL-3
VOL. 20 (330-V77) & G859
Kudripal block, KPT-I crosstrench.

253.25m.
N55°E.

400
42.70m.

SUMMARY OF BORE HOE LOG OF KPL-3:

0.00 to 00.25
0.25t0 2.50

2.50t08.50

8.5010 0.05

9.051t014.50

14.50 to 14.70
14.70 to0 15.20

15.20to0 27.65

27.6510 29.55

29.55t0 31.55
31.551t0 34.60

34.60 to 41.00
41.00to 42.70

Top soil with pieces of quartz
Lateritised gravel horizon with well rounded

pebbles of auartz.
Highly weathered basic rock. Powdery friable

in nature fine grained with felsic and mafic
minerals.

Diorite. Very coarse grained melanocratic with
pyroxene and plagioclase.

Feldspars. Fins Grained buff grey powder
mainly of felspathic materia (may be of
weathered pegmatite).

Basic rock. Coarse grained grained diorite.

Pegmatite. Mainly felspathic in nature with rare
grains of garnet.

Basic rock (Diorite) from 24.50 to 25.00
weathered due to fracturing.

Pegmatite with inclusions of basic Patches and
minor pockets of mica books and grains of
garnet in a dispersed stage. Fine veins of
epidote at places.

Basic rock-coarse grained. Same as above.
Pegmatite with patches of basic rock with
grains of garnet.

Coarse grained basic rock-Diorite.

Very fine grained amphibolite with more of
hornblende and subordinate plagioclase felspar.
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Bore hole No. © |KPL-4
Unit No. © |CO-59
Location - |Kudripa KPT-VII trench
o 111.75 m. S40°W of trench.
R.L. © 12514 m.
Bearing - IN4O°E
Inclination o |60°
Depth drilled - 128.10m.
Commenced on 1 114.4.1979
Closed on 1 122.4.1979

SUMMARY OF THE BOREHOLE LOG OF KPL-4

0.00t0 0.60 - Silty top soil. Finegrained
dark brown in colour with
hums material.

0.60to 1.80 - Lateritic horizon. Y ellowish

brown in colour with grains
of quartz and pellets of
laterite.

1.80to0 3.40 - Highly weathered meta basic
rock. Friable medium grained
dark yellowish in colour
(epidiorite).

3.40t05.70 - Weathered basic rock. Partly
consolidated medium coarse
grained mainly of hornblende
needless amphibolite.

5.70to 14.70 - Highly weathered meta basic
rock (epidiorite) Yellowish
brownish coloured, Friable,
medium grained.

14.70to 16.85 - Amphibolites Medium grained
dark, grey coloured compact with
hornblende and actinolite
needless, with subordinate

plagioclase.

16.85t0 17.95 - Highly weathered basic rock
(Epidiorite) Y ellowish-brown
in colour.

17.951t0 23.20 - Pegmatite with caught up patches

of basic material. Coarse grained
mainly of quartz-felspathicin
composition with pickets of muscovite
mica and grains of garnet.

23.20t0 28.10 - Amphibolite (metabasic), Mainly.
hornblende with subordinate
plagioclase.
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PART - 11l

A REPORT ON THE REGIONAL ASSESSMENT Of CASSITERITE
IN MURGEL, CHIDPAL AND KANKAPAL BLOCKSIN PARTS OF
BASTARDISTRICT, MADHYA PRADESH

(FIELD SEASON 1978- 79)
BY
T.B. Mahapatra
AND
S. N. Upadhye
Asstt. Geologists.

INTRODUCTION

The work in Chidpal-K ankapal-Madkamiras blocks was first initiated as a part
of systematic mapping by M. P. Circle-ll during the FS 1975-76 in toposheet Il
65F/13 and 14 and number of pegmatites have been located in Basic and Bengpal
metasedimentaries. The incidence of aluvial cassiterite mineralisation in drainage
area of Murgel, a stream joining the Bhimsen nala in toposheet 65 F/14 was first
recorded by M.L. Deshpande et.al. in 1975-76 during the course of regiona stream
sediment surveys.

In order to delineate the nature and extent of secondary tin mineralisation, in
Murgel drainage, systematic prospecting was taken up by M. Suryanarayawa et.al.
during FS 1976-77-78 in an area of 10 sg..km. As a part of detail exploration, an area
of 2 sq. km. bounded by latitude 18°43 : 18°45 and longitudes 81 5S :81 55’ in
toposheet 65F/14 was covered by close spaced pitting, bulk sampling, detailed
mapping during FS 1978-79. Also 2.82 sq. km. area of aluvial and colluvia horizon
bounded by latitudes 18°43'30 -and. longitudes 81°53' : 81°53'30" in toposheet
65F/14 was covered by pitting, sampling, hand-panning and processing for obtaining
concentrates with theco-ordination of AMD for chemical analysis.
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In Madkamiras block, bounded by latitude 18°41'30":18°42'30” and longitude
81°52' : 81°53 in toposheet 65F/14, incidence of cassiterita crystals both in eluvial
and colluvial profiles was first noticed by authors during 1978-79. So, detail surveys
comprising large scale mapping and pitting were initiated over an area of 0.17 sg. km.

Chidpal block which is bounded by latitude 81°53 : 81°54'37": in toposheet
65F/14 has geological continuity. of Bedhanpal and Hurgel blocks where the
cassiterite mineralisation is‘encouraging. Hence; regional assessment surveys in this
block has been initiated in FS 1978-79 by pitting, bulk sampling and detailed mapping
over 3.2 sg. km. Crystals of cassiterite have been noticed by authors in colluvial
profile.

Also in Kankapal block which is adjacent to Chidpal area bounded by latitude
18°45'30” : 18°46' and longitude 81°50 : 81°51’ intoposheet 65F/13, exploration has
been taken up in FS 1978-79 over an area of 2.2 sg. km. by pitting, bulk sampling and
detailed -mapping. Details of investigation carried out in different blocks, are
incorporated block-wise in text.

MURGEL BLOCK

INTRODUCTION:

The incidence of alluvia cassiterite mineralisation in the drainage area of
Murgel, a stream-joining the Bhimsen nala in toposheet 65F/14 was first recorded in
1975-76 by Shri M.L. Deshpande et.a during the course of regiona stream sediment
surveys.
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In order to delineate the nature and extent of secondary tin mineralisation,
systematic prospecting was taken up during FS 1976-77-78 by M. Suryanarayana et.
al. An area of about 10 sg. km. adjoining the Murgel and Bhimsen nalas was initially
explored by pitting and collecting bulk samples on a regional grid of 250m.x150m. in
FS 1976-77. During 1977-78, exploration was intensified in an area of 1 sg. km. by
close spaced pitting and bulk sampling was continued during FS 1978-79 over an area
of 2 sg. km. In addition, an area of 1 sg. km. has been explored jointly by GSI &
AMD during the field season ' 1978-79.

LOCATION

The Murgel-Bhimsen block extends from the Bhimsen river in the east upto
Chidpal in the west, bounded in north by the east-west trending foot-hills, comprising
a magjor basic body traversed by pegmatites. Ths area of operation is bounded by
latitudes 18°43 : 18°45' and longitudes 81°52’ : 81°55’ in toposheet 65F/14. (Plate-1).

A kutcha jeepable road from Tongpal to Name (via leda) passes close to the
area of investigation. Tongpal, the main Post-Office for this area falls on Jagdalpur-
Konta bus route and is about 10 kms. from the area. The areais not accessible during
mansoon.

GEOMORPHOLOGY:

Except for two isolated small mounds represented, by silicified zone near
Kummakoleng and the basic body south of Chidpa with a maximum elevation of
254.16m. the area under reference is amost plain with-an atitude of 243.8 m. and
show a gentle southerly slope. The Murgel nala with its number of tributaries forming
dendritic pattern flow to the. south-draining the foot-hills of the basic hill-ranges,
constitute the drainage and had thereby aided in the concentration of detrital tin in the
colluvia/aluvia
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formations in the vicinity. The colluvial zone occupies the foot -hills of the major
basic body and extendsinto aluvial areain the southern part of the block.

QUANTUM OF WORK :

On the strength of the analytical data of concentrate samples collected during
FS 1976-77 and 1977-78, an area around cross lines MB-11,8,7 and 2.5 was delimited
for detailed exploration. The survey, layout far mapping and sampling by pitting
comprise an east-west base line in. the, centre of the area with cross lines laid at 200
m, interval. The mapping on scale 1:5,000 was carried out over an area of 4.25 sq.
km. The pits in the colluvium ranging-in depth from 0.50m. to 2.50m.,were made
along the cross lines at 150m. interval for collection of bulk samples. Besides, pitting
in aluvium was done at 100m. -interval along the Murgel nala course upto its
confluence with Bhimsen -nala to trace the southerly extension of cassiterite placers.
The bulk samples each weighing 20 to 30 kg., were collected separately from the
different horizons (colluvia/alluvial) and sometimes from the weathered bed rock,
below the colluvial profile to identify the relative concentrationsof Sn, Nb & Ta

About 279 pits were made and 312 bulk samples were collected.

The sample of colluvial/aluvia material was collected by cutting a 20 cm. x
10 cm. vertical groove on all the four walls of the pit upto the bed rock and the bulk
material is reduced by coning and, quartering to about 25 kg. The material was dried,
crushed to fine size and then subjected to hand-sluicing/ panning to obtain the
concentrate samples.
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The concentrates were weighed and visual cassiterite grains if any in the concentrates
were separated and their weight recorded. The concentrates are ground to 60 mesh
and sent for analyses after coning and quartering. A few samples from the tailings
fraction are also sent for analysis after grinding it to-60 mesh.

GEOLOGY

The area of operation is mostly covered by soil and alluvium and the outcrops
arerare. The thickness of the soil varies from less than a meter to as much as 3.0 m. at
places. The areais occupied mainly by the Bengpa Group of rocks comprising quartz
sericite schist with intercalations of sericite quartzite and andalusite schist which are
exposed in the Murgel nala section-and its tributaries. These are intruded by meta-
basic rocks (epidiorite) that are generally weathered into yellowish to greenish buff
clayey material. Although, exposures of granite are not seen in the area, two outcrops
of granite apophyses were noticed to the east of the operational area. The pegmatite
outcrops are very few. One major NE-SW trending pegmatite located in the northern
part of the block near Chuirwada is being investigated by the Department of Geology
and Mining Madhya Pradesh State. The pegmatite is 400m. long and 5 to 10m.wide. It
shows zoning with the quartz core in the centre and good development of lepidalite,
albite, - zinnwaldite, beryl, garnet,. fluorite alongwith cassiterite columbite-tantalite
mineralisation. The geological succession isgiven below:-

ARCHAEAN |Quarternary formation Soil/Alluvium

Intrusives Pegmatites
Granite apophyses
Basic rocks.

Bengpal Group Quartz-sericite schist.

Anadlusite.sericite schist.
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TINMINERALISATION

The location and geomorphological setting being favorable, the exploration in
the block was carried out mainly for colluvial and aluvial types of tin mineralisation.
Tin occurs as detrital cassiterite varying usually from very fine (30 mesh) to
occassionally as crystals upto 1 cm, and is very irregularly distributed in the
colluvia/aluvial profile resting on the bed rock. The primary tin mineralisation as
discrete cassiterite crystals within the pegmatite is noticed near Chuirwada and has
been worked in part by Department of Geology and Mining, M. P.

FINDINGS:

The thickness of colluvial/aluvia horizon varies from 1.3 to 3.1 m. A typical
colluvia profile exhibits a top thin layer of dark soil upto 0.25 m. followed by
brownish ‘grey to yellowish grey soil containing small fragments of ferrugenous
material ‘gradually grading into the weathered bed rock. The wt% of concentrates
recovered fromthe pit samples by hand-panning ranges from 0.08 to 0.58% (average
0.2%)

The spectrographic scanning of 90 concentrate samples done so far indicate
that 14.3% of the total samples assay 1000 and more than 1000 ppm Sn. The Nb and
Ta content upto 1000 ppm. has been found in-one and 11 samples respectively. The W
has been detected upto more than 400 ppm in two samples.

CONCLUSION :

About 14.3% of 90 samples have anaysed more than 1000 ppm. Sn and
12.1% of 90 samples have anaysed more than 1000 ppm. Ta; while only one sample
out of 90, has analysed more than 1000 ppm. of Nb.

Almost all the samples analysed less than 100 ppm of W except two samples
which analysed 400
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and 500 ppm. respectively over 2 sq. km. area XRF result in terms of % from CHQ is
awaited. However, beneficiation test may improve the percentage of Sn, Nb, & Ta
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MADKAMIRAS BLOCK

INTRODUCTION :

A pegmatite body near Madkamiras was mapped during the systematic
mapping by the officers of the M. P. Circle-ll in 1976-77 field season. The incidence
of cassiterite crystals in the elluvial and colluvial profile was first noticed by the
authors during FS 1978-79 and detail surveys.comprising large scale mapping
(1:1000) and pitting were initiated in this block in FS 1978-79.

LOCATION AND ACCESSIBILITY

The Madkamiras block is located to the south of Madkamiras village. It is
bounded by latitude 18° 41’ 30" : 18°42'30 and longitude 81°53’ in toposheet 65 F/14
(plate No. 1) A cart-track of 5 — km., connects the area to fair-weather road going to
Tongpal (10km.) vialeda.

GEOMORPHOLDGY

This block is predominantly covered by Bengpal and basic rocks. In southern
part of block, it has undulating topography. The main drainage in this block is of
Murgel stream and its tributaries flowing towards south easterly. The highest peak
313.6m (1035 feet) is on Kokalpal hillock inthis areaformed of basic rock.

QUANTUM OFWORK DONE :

An area of 0.17 sg. km. was covered by large scale mapping over cross lines
laid at 50 m. interval. The pitting was carried out on a 50m. x 50m.grid.

The quantum of work carried out in this block is given below:-
1. Large scale mapping (1:1000) - 0.17 sg. km.

2. Pitting -.91 cu. m.
3. Bulk sampling - 94 nos.
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Bulk samples were collected from the pits by drawing channels on all the four
walls of the pit and scooping out about 20 to 30, kg. of material from the colluvial
profile over the bed rock. The samples were subjected to sluicing and hand panning
by using water for. separating the heavy concentrates and the light tailings. The
concentrates were weighed; and visua cassiterite grains if any in the concentrates
were separated and their weight recorded. The concentrates are ground to -60 mesh
and sent for analyses after coning and quartering. A few samples from the tailings
fractions are also sent for analysis after-grinding it to -60 mesh.

TINMINERALISATION :

The authors during reconnaissance of the area could collect a few medium to
coarse loose crystals (upto 1.5 cm) of cassiterite from the colluvium. The crystals,
being presumably released from the nearby cassiterite bearing pegmatite. Surface
examination of the pegmatite outcrop has not, however, shown the presence of insitu
cassiterite within the pegmatite.

By dluicing and panning of the colluvial material from the pits, small grains of cassiterite
are sometimes obtained in the concentrates.

FINDINGS:

The thickness of the colluvia profile varies from 0.50 to 2.05 m. with an
average of 1.28 m. A generalised section of the colluvial profile over the bed rock
(Bengpals) show top 0.10 m, to 0.30. m. of dark grey to brownish grey soil on the top,
followed by yellowish grey to greenish grey clayey material with pebbles of quartz.
The wt% of the concentrates obtained by sluicing and panning of about 20 to 30 kg.
of material from-the individual pit varies from 0.03 to 0.38% and the average weight
percentage of the concentrates is 0.13%. A few cassiterite
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crystals were obtained from some of the pits.

A spectrographic analysis of 93 samples indicate that tin assay exceeds 1000
ppm. in case of 28 samples. In six and seventeen samples, the assay for niobium and
tantalum is found to be more than 1000 ppm. and ranges from 500 to 1000 ppm. in
case of four and 28 samples respectively. The tungsten content is generally less than
100 ppm.

CONCLUSION :

About 33% of 94 samples have shown more than-1000 ppm of Sn, Nb and Ta
covering an area of 0.04 sq. km, area. The estimates of the resources of Sn, Nb & Ta
would be worked out after the quantitative analytical datais obtained.

However collection of bulk dump samples and recovery of the concentrates by
tabling would give clear picture of the potential of the area.
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CHIDPAL BLOCK

INTRODUCTIONS:

The work in the Chidpa block was first initiated as a part of systematic
mapping by the officers of M. P. Circle-1l and ten pegmatites have been located. The
area represents the geological continuity of the Bedhanpal and Murgel blocks where
the surveys earlier arried nut by GSI for cassiterite and associated rare metal
mineralisation during FS 1977-78 have given encouraging results. Moreover, in the
adjoining Chuirwada area, the Department of Geology and Mining, M. P. has been
conducting the prospecting operations for cassiterite since 1976. Hence the regional
assessment surveys in the Chidpal block weretaken up during field season 1978-79.

LOCATION AND ACCESSIBILITY

The Chidpal block is bounded by latitude 18°44’ : 18°45 and longitude
81°54'37" in toposheet 65 F/14 (Plate-l). It is situated to the east of Kankapal block
and NW of Murgel block. The block is connected by a 7 km. cart-tract from K okal pal
village, which iswell connected to Tongpal by afair weather road.

GEOMORPHOLOGY :

The area falls at the foot-hills of the major basic body (Ellingar hill-range)
trending east-west. The topography is gently undulating with southerly slope. The
highest and the lowest contours passing through the block are 1000 m. and 850 m.
respectively. The northern part of the block is mainly occupied by the basic rock
traversed by the pegmatites and forming the mounds, the greater part of the block to
the south forms a gently sloping flat ground covered by Pawade Colluvium.

Number of small streams flowing towards south down the hill range on the
north constitute sub-
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parallel drainage pattern and join the Murgel nala.

QUANTUM OF WORK

In this block, with an area of 3.2 x 1.0 km., pitting was carried out on 200m. X
100m. grid. The follouing is the quantum of work carried out in this block:

1. Reconnaissance mapping. (1:15,840) ... 659 km.

2. Detailed mapping (1:5000) ... 55g0. km.

3. Pitting ... 25lcu.m.

4, Samples ... 324 nos.
GEOLOGY:

The oldest rocks met within this area are the Bengpal metasedimentaries
represented by sericite quartzite and and alusite schist. The basic rocks that are
intrusives into the Bengpal, occupies the major portion in the block.

A few pegmatites trending E-W and NE-SW are noticed in the area Their
strike length and width varies from 70 to 100 m. and 10 to 30m. respectively. The
mounds of the basic rock SE of Chidpal possibly represent the younger dykes. The
geological succession in the areainvestigated is as follows: -

Quaternary formation Soil/ Alluvium
ARCHAEAN | Intrusives Basic Dyke
Pegmatites
Basic rocks (sills)
BENGPAL GROUP Sericite Quartzite
Andalusite schist

SAMPLING::

About 20 to 25 kg. of representative sample of the colluvial/aluvial material
from the pits was collected by cutting a groove (15 cm. wide and 6 cm. deep)
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upto the bed-rock on all the four walls of the pit. The material was then subjected to
sluicing, followed by hard panning and the samples of heavy concentrates as well as
tailings from the individual pit materia was obtained as described earlier in this
report.

TINMINERALISATION :

The primary cassiterite mineralisation - was not noticed in the pegmatites
exposed in the block although a few cassiterite crystals have been recovered from the
colluvium in the close proximity of the pegmatites and presumably derived fromit. A
few coarse to medium crystals (upto-1-cm) were occassional noticed in the colluvial
profile particularly in the eastern part of the area.

FINDINGS:

An area of 3.2 sg. km. was covered by pitting and sampling and about 185
bulk samples were collected. The thickness of the colluvial profile as exposed in the
pits vary from /0.58 to 2.15m. with an average of 147 m. A generalised section of the
colluvium show atop layer of grey soil varying from 0.10 to 0.45 m. followed by a
greyish brown soil containing pieces mainly of quartz, weathered basic rock and
highly weathered schist.

The weight percentage of the heavy concentrates obtained by panning, the
calluvial/aluvial samples range from 0.18 to 0.73% with an average of 0.12%. The
spectrographic analysis of a total of 185 samples (concentrate) indicate that the Sn,
Nb and Ta content is generally very low; in the range of 10 to 350 ppm; less than 50
to 250 ppm. and less than 500 ppm. respectively. In-case of 4 samples, only the Sn,
Nb, & Ta content individually exceeds 1000 ppm. Apart from this assay, Sn and Nb
and Tatogether, is found to-be upto 1000 ppm. and morein 5 and 28 samples respect-
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ively. The tungsten content is uniformly less than 100 ppm.
The demarcation of the potentia area which however appears to be very

limited in this block could be done only after the quantitative analytical results are
available.
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KANKAPAL BLOCK

INTRODUCTIONS

The systematic mapping carried out by the officers of M. P. Circle-1l during
the FS 1976-77, has reveded the presence of a few pegmatite in the area around
Kankapal. At the same time regional assessment surveys for cassiterite mineralisation
were being conducted by DORIS in the adjoining Bedhanpal block. As the cassiterite
mineralisation was expected to extend in Kankapal area, regional assessment surveys
in the Kankapal block were taken up in the FS 1978-79.

LOCATION :

The area is bounded by latitude 18°45' 30" :18°46 00" and longitude 81°50" :
81°51’ in the toposheet 65 F/I13. (Plate-1) Kankapal village is situated in the centre of
the block and is connected to leda and Kokalpai villages which fall. on Tongpal to
Govindpal fair weather road by a cart-track over a distance of about 5 km.

GEOMORPHOLOGY:

The area represents a flat ground encircled by steeply rising hills on all the
sides-except: on south. The lowest contour along the foot-hills is 950" -and the
surrounding hills rise to a maximum height-of 1977’. To the west and north is Kukdi
Dongri with it, peaks reaching the height of 1756" and 1962' whereas to the east, lies
the Bendak Dongri with a maximum peak of 1977'. The lowest contour at the foot-
bills bordering the flat ground is 950". The area has a gentle slope to the south. The
unique topography of the area has possibly resulted due to the differential erosion of
the Bengpal schists against the quartzites. A nala flowing in south-westerly direction
between Kukdi Dongri and Bendak Dongri
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passes through the area and maintain its course further southwards. Apart from this
nala, number of minor streams originating from the surrounding hills, flow down and
disappear at the foot-hills.

QUANTUM OF WORK DONE:

The following work was carried out in this block ;

1)  Reconnaissance mapping (1:15,840) eee 599 km.
2)  Detailed mapping (1:5000) eee  3.50.km.
3)  Pitting eee 120 Nos.
4)  Sampling eee 130 Nos

The pits upto a depth of 2 m. were made on a grid pattern over an area of 2.2
sg. km. About 20 to 25 kg. of colluvia/alluvia 'materia from each pit was collected
by cutting a groove (15 cm. wide and 6 cm. deep) upto the bed-rock on all the four
walls of the pit. The entire material was then subjected to wet treatment by sluicing
and hand panning and two separate fractions viz. heavy concentrates as well astailing
from each bulk sample were obtained. The weight of the visual cassiterite crystals in
the heavy concentrates if any is recorded separately along with the total weight of the
concentrates. The concentrate and tailings fractions both are crushed to - 60 mesh and
representative samples were sent for spectrographic analysis of Sn, Nb, Taand W.

GEOLOGY:

The plain area in the block is mostly covered by soil and appears to be
underlain by the Bengpals mainly the quartz sericite schist that are exposed in the pits.
The outcrops of the sericite quartzite are noticed along the foot-hills of Kukdi Dongri
and Bendak Dongri, The intrusive basic rocks are confined to the higher altitude on
the surrounding hills. Four pegmatites traversing the basic rock and one within
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the Bengpal schist were mapped in the area. Their length and width varies from 30 to
100m. and from 10m. to 15 m. respectively.

The geological succession in the areais as follous:-

Quaternary formation |Soil/alluvium
Archaean |Intrusive Pegmatite
Basic rocks
Bengpal Group Sericite quartzite

Quartz sericite schist

TINMINERALISATION:

The primary cassiterite mineralisation was not observed in the outcrops of the
pegmatites present in the block. But a few coarse to medium crystals of cassiterite
(upto 1 cm. wide) were rarely recovered from the colluvium while collecting the bulk
samples from the pits. Such an incidence of detrital cassiterite crystals, is very rare
suggesting that the primary cassiterite mineralisation in the block is very paoor.

FINDINGS: -

An areaof 2.2 sg. km. was covered by pitting and a total of 130 bulk samples
were collected. The thickness of colluvia horizon as exposed in the pits vary from
0.07 to 2.2 m. with an average of 1.52 m. The wt% of the heavy concentrates range
from 0.03 to 0.51% with an average of 0.13%. Spectrographic analysis of a total of
130 concentrate samples has indicated that Sn assay is 1000 ppm. in 2 and more than
1000 ppm. in only 4 samples. Nb and Ta content is 1000 ppm and above in only one
and nine samples respectively. The assay for tungsten is uniformly less than 100 ppm.

On the basis of Sn assay of 1000 ppm in the concentrates, about 0.16 sg. km.
of potential area between the cross lines W7 & W9 has been delineated for further
work provided the quantitative analytical data
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confirms the presence of the workable grade of the tin ore in this area.
RESOURCES:

In the blocks- viz. Chidpal, Kankapal and Mad-kamiras, the prospective areas
of 1 sg. km. 0.5 sg. km. and 0.4 sg. km. respectively with an average thickness of
colluvium of 1.5 and 0.1 weight percentage of concentrates in these areas, an
aggregate of 4550 tonnes of concentrates may be available. An average of 3.80% Sn
is obtained for 36 samples and the head assay is 38 ppm. Further data are awaited. An
assay of 1.0% Sn has been considered; this would give 49.87 say 50 tonnes of Sn
metal out of 75 tonnes of cassiterite present.

CONCLUSIONS:

Sporadic distribution of tin mineralisation does not revea any significance as
per the chemical ‘analysis in Chidpal, Kankapal blocks .About 16% of samples show
more than 1000 ppm. of Sn, Nb, Ta assay in about 1 sq. km. area. Head assay of this
IS very poor showing less than 1 ppm. except five pits showing more than 100 ppm,
and 18 pits 10 to 50 ppm. respectively, on the basis of crystals.
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MURGEL BLOCK EXTENSION
(GSI AND AMD COLLABORATION)

INTRODUCTION :

The incidence of cassiterite was first reported in 1975-76 by Shri M.L.
Deshpande et.al during the course of regiona stream sediment surveys. Further in
1976-77-78-79 exploration has been taken up for.regiona assessment of cassiterite
and other associated minerals. A Part of the area of about 1 sg. km area by pitting has
been carried out jointly by GSI AMD to know specially the association of niobium
tantalum with cassiterite mineralisation.

LOCATION AND ACCESSIBILITY:

The Murgel operational areais situated east of Kupidi and west of Chuirwada
villages. Operationa area is bounded by latitudes 18°43' : 18°43' 30" and Longitudes
81°53" : 81°53'30" in toposheet 65 F/14. The area is connected by a fair weather
Kutcha road, 3 km. from Nama. Nama is connected by a fair weather road for about
12 km, upto Leda, Leda lies 4 km_ from Tongpal-Puspal metal road. This area is not
accessible during monsoon period.

GEOMORPHOLOGY :

The area is predominantly covered by soil ‘and aluvium and is gently
undulating plain. The colluvial boundary starts from the foot hills of the major basic
body and extends upto further south. The general altitude of block is 243.8 m. (800)
with occassionally small-mounds having maximum height of 254.16 m. (283"). The
colluvium derived from major basic body is the target for locating cassiterite and
associated minerals. The Murgel nala with-its tributaries originated from the major
basic body in the north drains towards
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south forming dendritic pattern :

QUANTUM OF WORK DONE :

1. Pitting
Pitsalong nala ooe 45
Pitsonagrid ooe 28
2. Samples ooe 88
GEOLOGY

The exposures of rock formations in-this area are scanty and mostly covered
by recent formations but-at places exposures of Bengpal schists are noticed in nala
sections. In-north of the operational area near Chuirwada, pegmatites are traversing
the basic rock, oldest rock in this area is of Bengpals and followed by basics. The
tentative geological succession is as follows:-

Quaternary formations | Spil/Alluvium

Intrusives Pegmatites
Basics
Bengpal Quartz sericite schist.

TIN MINERALISATIONS:

During the course of .exploration, visual crystals of cassiterite and associated
minerals could not be seen. Colluvia horizon as exposed in the pits varies in
thickness from 1.4 to 2.3 m. The recovery of: heavy concentrates from the bulk
samples varies from 0.282 to 4.26 mt% of Nb,Os: 0.18 to 4.16 mt% of Ta0s. and 0.1
to 33.82 wt % in case of SnO,.

The calculated, feed assay from different samples in case of Nb,Os varies
from 0.0001 to 0.0020%; in case of TaOs 0.0001t00.0015% and in case of SnO-
0.0001 to 0.0159%.



- 99 --

SAMPLING AND TREATMENT:

Bulk samples of 20 kg. from each pit has been collected by coning and
guartering. The entire material excavated from the pit. The sample material has been
treated by panning. After panning, concenrtrates were collected and checked for
incidence of crystals. And then concentrates were weighed and crushed to 60 mesh

size. These are sent for analysisto AMD.

TENTATIVE PROJECTED POTENTIALITY OF SnO5:

D

)

Colluvial area:
Tonnage = Area x Thicknessx Bulk density x % of Sn'or SnO,

LxW =2,000m. x 600m.= Area
=2000x600x 1.7x1.75x 0.001
100
= 35.70 tonnes.

Alluvial area
Tonnage = 2700 x 600 x 1.2 x 1.75 x 002
100
= 68.04 tonnes.
Total tonnage = 68.04 + 35.70 = 103.74 tonnes.

TENTATIVE PROJECTED POTENTIALITY OF Tn,Os.

)

)

Colluvial area :
Tonnage = 2000 x- 600 x 1.7 x 1.75 x 0.0008
100

= 28.56 tonnes.

Alluvial area

Tonnage = 2700 x 600 x 1.2 x 1.75 x 0.0005
100

=17.01
Total tonnage = 17.01 + 28.56 = 45.57 tonnes.

TENTATIVE PROJECTED POTENTIALITY OF Nb2Os::

@

Colluvial area
Tonnage = 2000 x 600 x 1.7 x 1.75 x 0.0008
100

= 16.8 tonnes.
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(20  Alluvial area
Tonnage = 2700 x 600 x 1.2 x 1.75 x 0.0006
100
=20.04tonnes
Total tonnage = 20.4 + 16.8 = 37.2 tonnes.

CONCLUSION:

Geological Survey of India and Atomic Mineral Division, collaboration work
has been undertaken inpart of the Murgel area over 1.62 sq. km. in aluvial and 1.2
sg. km. in colluvial area, GSI has identified the area and carried out pitting, sampling,
hand panning for obtaining concentrates and processing over, 2.82 sq. km. (colluvia
and alluvial) area with the co-ordination.of AMD for chemical analysis. Based on the
chemical analyses from AMD, resource potentia in the alluvial and colluvial area
would be 103.74 tonnes of SnO,; 37.2 tonnes of Nb,Os and 45.57 tonnes of T&Os.

Systematic beneficiation studies have been taken up during the field season
1979-80 for better recovery. This would increase the resources potentialities of Sn, Nb
& Taof the area considerably.
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LOCALITY INDEX

Locality Toposheet Latitude L ongitude
CHAUTNAR 65 F/14 18°42'30" : 81°53'
CHUIRWADA 65 F/14 18°44 : 81°53'
CHIDPAL 65 F/14 18°4330" :81°52
KANKAPAL 65 F/13 18°46' : 81°51"
KOKALPAL 65 F/14 18 43 : 81°52'
KUMMAKOLENG 65F/14 18°43' : 81°54'10"
LEDA 65F/14 18°43'15" : 81°50"
MADKAMIRAS 65F/14 18°42' . 81°52'45"
NAMA 65F/14 18°42'30" : 81°54'
PUSPAL 65F/14 18°43 . 81°49

TONGPAL 65F/14 18°44' : 81°48'
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PART-IV

A REPORT ON THE REGIONAL ASSESSMENT SURVEYSIN TONGPAL
AND MAHJUN BLOCKS, BASTAR CASSITERITE INVESTIGATION

(FIELD SEASON 1978-79)
BY
B. SATYANARAYANA
GEOLOGIST (J)

INTRODUCTION :

Genesis of placer deposits like cassiterite and rare minerals (Nb, Ta) is
dependant on the presence of Sn, Nb and Ta mineras in the source rocks,
combination of chemical and physical processes of weathering to disintegrate the
minerals from the host rock and stream gradients steep enough to move the products
of weathering and gradient variation that will serve as riffles to separate the lights
from heavies. The eluvia or soils produced from the deeply weathered pegmetites that
are wide spread in different prospective blocks including Tongpal and Marjun.
Indicated the incidence of cassiterite and associated rare minerals viz. culumbite —
tantalite mineralisation. It is believed that the deep trapical weathering process
dissolves the silicates in pegmatites and leaving concentrations of such resistant
accessories as cassiterite, columbite and tantalite in the soils and sands. Thus the
cassiterite and its accompanying rare minerasinthe aluvium clearly owe their source
from erosion of the pegmatites. The cassiterite and the associated mineras viz.
columbite and tantalite are too brittle to endure transport exceeding afew kms. Hence,
prospecting by putting test pits combined
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with hand-panning the aluvial and colluvial samples utilising the high specific
gravity of the minerals, are resorted to assess the potentialities of the ore bodies in and
around the prospective blocks.

Based on the earlier geological work carried out and the conclusions drawn,
the author has undertaken the programme of regional assessment of the potentialities
in Marjun and Tangpal prospective blocks during FS 1978-79 by mapping on 1:5,000
scale an area of 5.7 sg. km..in Tongpal blcbck and 2.1 sg.km. in Marjun block.

PREVIOUSWORK :

Crookshank (1932-36) has carried out geological mapping and brought out the
incidence of lepidolite in the pegmatites near Govindpa and Mundval. These were
subsequently investigated by DGM, MP. Murti ‘et.d in their recent Systematic
mapping with emphasis on locating the, cassiterite bearing pegmatites (Ssome of which
are associated with lepidolite) have brought out a number of stanniferous pegmatites
including those in the area under investigation by the auther.

LOCATION AND ACCESSIBILITY:

Tongpal is a village, 55 kms. south of Jagdalpur on the Kanta-Jagdalpur state
high-way. A Rachha road between Tongpa and Marjun exists across Baru river
which can be negotiated only during dry season. Both the blocks fal in toposheet 65
F/14 of Survey of India

GEOMORPHOLOGY:

The Marjun hillock (2603 853 m. and the hillock (1700') 557 m. north of
Tongpal from the southern continuity of the EHingnar hill ranges falling in toposheet
65 F/13. The average elevation of the low lying plainsis of the order of 800 (263 m.)
The high elevation and ground above 263 m. is occupied by
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the metabasic rocks. The pegmatite occurs at the foot-hill at an elevation of 443 m.
and the Bengpal schists form the low lying plains.

The areais drained by Jamair nadi in the west and Baru nadi in the south. The
Jamair flows easterly and joins Baru; the Baru river flows southerly and ultimately
moots Kolab (Sabari). There are good number of nalas flowing through the slopes of
Marjun and joins in Jameir and some of the nalas flowing from 557 m. hillock of
Tongpal joinsthe Baru river.

GEOLOGY OF THE OPERATIONAL AREA:

The geological formations encountered .in the area comprise of Archaeans
represented by quartz sericite schist, sericitc schist and andal usite schists belonging to
Bengpal metasedimentary group, intrusives of basic rocks, granites, pegmatites and
basic dykes.

The Bengpa metasedimentary rocks confined to the north of Tongpal and
south of Marjun.consist of quartz, sericite, microcline, biotite and chlorite in quartz
sericite 'schists and tabloids of andausite crystals, sericite and a few opagues in
andal usitesericite schists.

The basic rocks occur enclosing the pegmatites in both Marjun and Tongpal
blocks. They consist of plagioclase, diopsidic-augite and hypersthene. Basic rocks
contain biotite at the contacts of pegmatites.

The granites are predominant in the SW and south of the area. They are
traversed by pegmatites and vein quartz. - They are medium to coarse grained
consisting of . quartz, microcline, biotite and.-a few opague minerals. Fluorite,
malachite, chaloo-pyrite and tin bearing magnetites are seen in Paliam granites. The
magnetites at Kasanpal contain 400 ppm. of Sn and less than 500 to more than 1000
ppm. of tantalum.. Under are
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microscope, the matrix (in magnetite) contains magnetite and laths of ilmenite.
Whereever ilmenite laths are seen, a few grains of cassiterite were found associated
withit.

Bengpal metasedimentaries and basic rocks were traversed by pegmatites. The
general mineral assemblage of pegmatitesin Marjun is quartz, microcline, green mica,
lithium muscovite, lepidolite, beryl, garnet and magnetite and the mineral assemblege
of pegmatites at Tongpal is quartz, microcline and muscovite, The tin content in
lepidolites, feldspars, muscovites and magnetites separated from pegmatites, range
from - 30 to less than 1000 ppm.

Pegmatites traversing basic rocks, showed incipient greisenisation at Marjun
block.

TONGPAL BLOCK:

The block is located a few hundred meters north of Tongpal village extending
from Buddapada village in the east to Tahakwada village in the north covering about
5.7 kms.-length. It is bounded by the Baru river in the west and the tributaries of
Murgel in the east. The maximum elevation of the hillock is 557m and the operational
area includes the flanks of major hill upto the height of 443m. Good number of nalas
flowing from the west and southerly slopes of the area form tributaries to Baru nadi.

The three main pegmatites located in the north, central and eastern part of the
flanks of 557-m. hillock, trend N50°E - S50°W; N55°W - S50°E and N-S
respectively. There are a good number of small off-shoots of pegmatites which trend
in different directions. The minera assemblege of pegmatites include quartz,
microcline perthites and muscovites. The pegmatite is simple and unzoned. The
guartz occurs as colourless as well as smoky; the feldspar is pink as well as white in
colour; the muscovite contains no inclusions. The micabook averages2 inchesin
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diameter and 1 inch in thickness.

In order to assess the colluvial and —aluvia zones for cassiterite and
occompanying columbite and tantalite minerals, a base-line has been selected along-
N65°E- S55°W in the north-west portion and it was extended towards east and north-
east perpendicular to the main base-line covering a total length of 5.7 km. and about
40 cross lines were laid to cover the entire area. A total of 80 shallow pits have been
put down in this block and 143 samples were collected.

The pitting has been carried out. most judiciously on lines 500 m. apart. The
genera pit interval is 100m. and in changes-according to the terrain and the source
rock. In the north, pitting was carried out on 0, T1, T2, T3, T4, T5, T6, T7 & T8 and
in the east T1 to T14 and T13A to T13L over an aggregate length of 5.7 kms. The
colluvia horizon is formed of fragments of laterite, weathered and lateritised basic
rock and weathered pegmatites. However, in the north of the operational areain OW,
OW2, OW3, pits; instead of pegmatites, the tabloids of and alusites were encountered.
Good numbers of pits were given in the nalas flowing from the slope of the hillock to
the foot of the hillock and extending about a few hundred meters towards the plain
agricul land.

Though the incidence of cassiterite is in existence in many places around this
area, the areal extent of mineralised horizon has yet to be established by more detailed
work, 6-out of 143 samples given for analysis, indicated more than 1000 ppm of tin.

MARJUN BLOCK:

The Marjun block lies at-about 3 kms. south of Marjun village whose R. L. is
853 m. It extends from
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western-most corner north of Jamair nadi to tiras in the north-east upto the Kokalpal
village in the south extending over a length of 2.5 km. It is bounded by the Jamair
nadi and its tributaries in the south and Baru and its tributaries in the east. The main
pegmatite extends more than 3 km. in length and 500 m. in width. It trends N65°E-
S65°W with the southerly dips varying from 30° to 45°. In many places in the- block,
small off-shoots of pegmatites trending in different direction were exposed showing
contact with basic rock. A small patch of quartz sericite schist of Bengpals occurs in
Jamair nadi south of the block. The pegmatites range from small lens shaped bodies to
roughly tabular and irregular masses. They are medium to coarse grained. The mineral
assemblege is quartz, perthite, lithium-muscovite, Iepidalite, yellowish green beryl
and garnet. The mica book average half inch-in diamter and quarter inch in thickness.
Magnetites and ilmenites are the opaques in pegmatites. Though, there are a good
number of pegmatite bodies occurring in the block, they apparently. consist of
interconnected bodies that are part of large complex pegmatite body.

A base line has been selected along the strike of the main pegmatite body
whichtrends N65°E-S65°W. About 8 cross lines were put west of 00 base line point
and 22 cross lines extend from the top of the hillock to the agriculture fields in the
south. There are more than 15 small nalas flowing from the top of the hillock to the
down. The pits were put on all the nalas in 50 to 100m. interval according to terrain
convenience.

A total of 75 shallow pits were dug (I to 2.5 m.) and 104 samples were
collected. The colluvial block extends about 2.5 km. in length and 800 m. width. The
pitting has been carried out most judiciously on the lines 500m. and 50m. pit interval
according to convenience. In the west, pitting was carried out on
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OT-1to T8 and in the east it was carried out on T1 to T22 cross lines. The colluvium
is formed of weathered to lateritised basic rock and weathered to fresh pegmatite.
Good number of pits were put on the nalas on 50m. interval. The samples were
collected by cutting channels on the four malls of the pit.

The incidence of cassiterite is indicated north of litiras and part of 00 lines.
But they do not have large areal extent.

ANALYSIS:

While carrying out the large scale mapping on 1:5,000 scale around Tongpal
and Marjun, the author collected a few crystals of cassiterite, tantalite near
Tahakwada, NE of Tongpa and in pits T3, I, J, K, L-in north-western parts of
Tongpal block and near Litiras of Marjun block. However, a few grains of cassiterite
and tantalite were recovered in the concentrates after sluicing and panning the
colluvial material in T13, I, OW2, S10 pits of Tongpa block and MN5A, T8SA,
MP12, MP10, T11 & T8 pits of Marjun block.

The thickness of the colluvid profile varies from 0.20 to 2.50m. with an
average of 1.10 m. A generalised. section of the colluvia profile in NE portion of
Tongpal block over the Bengnal rock is 00 - 0.30 top grey soil followed by greenish
grey clayey material with pebbles of andalusite, tabloids, quartzites and basic rocks.
In the NW portion of Tongpal, the profile over the basic rock is 00-0.25 top grey soil
followed by yellowish brown clayey material with pegmatites and basic rock material.
The wt% of the concentrates obtained by sluicing and panning-of 10 to 20 kg. of
material from-the individual - pits varies from 0.07 to 0.62% and the average of the
concentrate is 0.25% for 143 samples. Out of these 143 samples, 6 samples have
given more than 1000 ppm. of tin in Tongpal varying from 0.11



-: 1009: -

to 0.34% Son. 4 samples (on So, S3, S6 and S9 survey lines) In Tongpal have given
more than 1000 ppm. of Nb. However, 26 samples have analysed more than 1000 -
ppm. of tantalum. This points out that the area is more thantaliferous than
stanniferous.

In the Marjun block, the general profile of the colluvium over the basic rock in
the area is 0.00 to 0.20 of top grey soil followed by yellowish clayey soil with pebbly
basic rock and pegmatites and quartz veins. The thickness of the colluvium varies
from 0.50 to 2.20 with an average of 1.2m, 104 samples were collected. The
concentratss obtained after sluicing and panning, 10 to 20 kg. material varies from
0.10 to 0.60% with an average of 0.25%.

Eight of the samples have analysed Sn% varying from 0.10 to 4.74% (average
2.4% Sn). In T6 and T2 survey lines, Nb has analysed more than 1000 ppm. 32
samples have analysed more than 1000 ppm. of tantalum. Here aso the prospect
appears to be more tantaliferous than stanniferous.

As the tin values; analysed more than 1000 ppm. and are quite scattered, it is
difficult to evaluate the deposit.

As the large number of samples analysed more than 1000 ppm. of Ta, it is
worth-while to explore for tantalum in the area.

No.of Weight Wit% of Average Spectrographic

samples of conc. Assay

collects sample Sn Nb Ta
Tongpal 143 10to 0.07to 0.25 £ 10to 2£50to £ 500
Block 20kg. 0.62. 1000 1000  to 1000

(0.34%)

Marjun 104 10to 0.01to 0.25 10to Z50to £ 500
block 20kg. 0.60 £ 1000 1000  to 1000

(4.74%)
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LITHOLOGY OF THREETYPICAL PITS:

TONGPAL BLOCK

Depth in mts. Thickness Description
Eron To in mts.

1 2 3 4

Pit No. OW4

Location : 500m. east of Tahakwada.

0.00 0.20 0.20 -Top grey humus rich soil

0.20 1.30 1.10 -Greyish yellow sandy soil with
pebbles of quartzite-felspars
guartz and basic rock with
sericite and micaflakes.

1.30 2.25 0.95 -Light grey weathered quartz
sericite schists with tabloids of
and alusite crystals.

Pit No. S9T8

Location: 1. km. NE of Jangarpal village.

0.00 0.10 0.10 -Dark grey to black clayey soil.

0.10 0.70 0.60 -Y ellowish brown coarse
grained silty sand containing
pebbles & cobbles of basic rock.

0.80 1.25 -Dark grey, fine to medium
grained sand containing pebbles
of basic rock.

1.25 1.50 -Westhered basic rock.

Pit No. TI3-L

Location : 1.5 km. swest of Budhapada.

0.00 0.15 0.15 -Humusrich top grey soil

0.15 060 -Light grey medium to coarse

grained silt with pebbles of
quartz and feldspar grain and
basic rock.
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1 4

0.60 1.20 Pebbles and cobbles of quartz,
basic rock mixed with coarse
sand containing feldspar grains
and muscovite flakes.

1.20 1.40 Wesathered pegmatite.

Pit No. MN 58

Location : 500 m. N. E. of Jamair village

0.00 0.20 0.20 Dark grey clayey soil.

0.20 0.85 0.65 Pebbles and cobbles of basic
rock, quartz mixed with coarse
sand.

0.85 1.30 0.45 Light grey loose medium to
coarse grained sandy soil with
pebbles of quartz, pegmatite &
basic rock and sericite flakes.

Pit No. T1S

Location : 100 m. south of T1 section & Marjun block.

0.00 0.20 0.20 Humus rich sediment’.

0.20 0.80 0.60 Dark grey sand with coarse
grains of quartz mixed with a
few felspar grains.

0.80 1.20 0.40 Greyish yellow soil with pebbles
of pegmatite, basic rock and
some muscovite flakes.

1.20 1.40 0.20 Weathered pegmétite.
WEIGHT PERCENTAGE AND GRADE OF Sn OF SAMPLES SHOWING
MORE THAN 1000 ppm
Sr. SampleNo. Sn%  Wit% of the Grade

No. conc

1 2 3 4 5
Tongpal block:
1. W2A 011 032 0.00035
2. Tl 034 045 0.0015
3. T2 010 021 0.0002
4 T5 0.10 0.28 0.0003
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1 2 3 4 5
5. T13LA 0.27 0.26 0.0007
6. Th-A 0.19 0.20 0.0004
Merjun block
7. T6SB 0.10 0.55 0.0005
8. T8SB 0.10 0.45 0.0004
9. Ti1B 0.74 0.30 0.002
10. MN£A 0.20 0.65 0.0013
11. MP8 0.89 0.28 0.0025
12. MP10 474 0.25 0.012
13. MP10S 111 0.20 0.002
14. MP12 2.37 0.12 0.0020

CONCLUSIONS AND RECOMMENDATIONS:

The investigation records the methods. empllyed for rapid evaluation of
mineral potential in (a) involving the systematic sampling of the pits givenin alluvial,
colluvial and eluvial horizons of Marjun and Tongpal blocks and the spectrographic
analysis of the heavy mineral fractions obtained after hand-panning the pit material,
(b) systematic mapping on 1:15,000 scale to locate many more primary stanniferous
pegmatites and-any structural features controlling the mineralisation.

Generally, the distribution of cassiterite and associated columbite-tantalite
minerals in the soil is determined by physical rather than chemica laws. It is an
established fact that the cassiterite grains in deeply weathered soil tend to penetrate
into the deeper parts of the apparent plastic rock, until they reach aless weathered bed
rock above which they accumulate. That is the reason why the author has ensured that
the pit was dug until the bed rock was encountered. The pits are preferably confined
to the slopes and floors of the valley and the beds and banks of the minor tributaries
of Jamair and Baru rivers. The
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detrital material consists of clay, silt, sand, gravel, pebbles cobbles and boulders.
Locally the gravel and sand are concentrated in the depressions. Measured quantities
of the pit samples, were panned until a concentrate of heavy mineral had been
obtained which was weighed. The weight% of heavy mineral concentrate varied
considerably from place to place. However, it was noted generally that the higher
weight values were, recorded from the pits where the pegmatites were located and the
low values were obtained where the basic rocks and Bengpal metasedimentary rocks
were located. The spectrographic analysis indicated the scattered occurrence of
stanniferous and tantalifemus colluvium. The distribution pattern of tin and tantalum
values indicate that the sources are confined to the pegmatite bodies and their adjacent
contacts.

White 16 locations indicated tin values varying from 0.1% to 4.74%, the rest
indicated low values ranging from less than 10 ppm. to 1000 ppm and in case of
tantalum about 68 Il cations indicated more than 1000 ppm the exact percentage values
are yet to receive and the rest indicated values ranging from less than 500 to 1000

ppm..

Itis an enigmawhy it happened so ?. The reasons may be presumed as:
1) During igneous action, the rapid emplacement might have induced mass
escape of gases containing tin and associated niobium and tantalum minerals.
2) As cassiterite and accompanying celumbite and tantalite are too brittle,
prolonged denudation upto pleistocene must have resulted in intense dis-inte-gration
of cassiterite into very fine grain size and during hand-panning, these finer size
cassiterite and tantalite could not be recovered.
3) However, the 'investigation records the incidence of tantaiferous and
stanniferous colluvium and aluvium.
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West of Marjun, over ridges and sphurs, where weathering was deep with soil
profile exceeding a few tens of feet and still farther worth may be worth-trying for
cassiterite and tantalite.

TRACE ELEMENTSIN THE AREA :

As absolute pure cassiterite and associated columbite - tantalite concentrates
seldom occur and are aways contaminated by other minerals to a degree ranging from
traces to percentages. The author studied, some concentrate samples under hand lens
and binacular microscope and sent all the samples for spectrographic analysis for W,
Mo, Bi, Zr & Ti elements to know the presence of other-minerals. The concentrate is
composed of Zircon, rutile; ilmenite, monazite, ‘garnet, magnetite, tourmaline,
haematite and quartz. Zircon crystals are of purple, pink and brown shades occurring
in a rounded size generally in -60 mesh size. IImenite occurs in blue-grey and black
colours in flat or tabular euhedral crystalsin an average grain size ranging from - 35
to -- 60 mesh. Garnets are usually pae-pink, fine to coarse grained with enhedral
faces in a grain size-65 mesh. Magnetite occurs as honey yedlow grains. Tourmaline
occurs as black to greenish brown colour with an average grain size ranging from -35
to -60 mesh. Cassiterite occurs as dark grey to brown fine to coarse grained with a
maximum of -100 mesh size. Columbite and tantalite occurs as black bladed grains
with sub-metallic to sub-resinous lustre in a grain size ranging from - 80 to - 100
mesh.

The spectrographic analysis for Mo, Bi, Zr-and Ti were atained for the
concentrates. W varies from less than 100 to 100 ppm, with two samples analysing
1000 and 200 ppm. respectively. No varies from less than 10 to 50 ppm. Bi analysis
ranges from less than 20 to 30 ppm and Zirconium values analyse from 50 to more
than 1000 ppm. Titanium values
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range more than 1000 ppm. indicating the presence of ilmenite and rutile in
abundance in the concentrates.

The above mentioned associated minerals in the concentrates in varying
proportions owe their existence mainly to the primary pegmatite rocks Prollnged
denudation of those rocks resulted their accumulation in the concentrates. Because of
the similarity of specific gravity-Zircon (4.2 to 4.7), llmenite (4.50 to 5.00), Monazite
(4. 90 to 5. 30), Garnet (3. 15 to 4.80), Haematite (4.9 to 5.30), were recorded
allngwith the cassiterite (6.0 to 7.1) and Columbite-tantalite (5.2 to 6.1).
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PART -V
X-RAY AND MINERALOGICAL STUDIESOF

BASTAR CASSITERITE AND ASSOCIATED
PEGMATITES

BY
B. SATYANAFAYANA
GEOLOGIST ()
AND
SK.BOSE
DIRECTOR

INTRODUCTION :

The 500 N odd reported major and minor tin occurrencesthe world over, when
statistically plotted, indicated that the Precambrian pegmatites, palaeozoic granites,
mMosozoic greisen and contact zones and volcanic rock of tertiary age have given rise
to more tin deposits. The distribution pattern of ‘tin occurrences for the different
continents viz., Europe, Africa, North America and South-east Asia, when compiled,
have shown: (i) the tin belt of U. K. belonging to Hercynian granite passed from
Cornwall into Brittany and in its continuation in Italy-the granite blocks included in
lavas of Etna of Tertiary, contain cassiterite (ii) The iberian tin belt strikes through
Spain and Portuga and is said to be the continuation of South-east Africa-Nigerian
belt. (iif) the Rondonia-Guyana of South America seems to have its extension in the
LiberiaMorrocco belt on the African side, (iv) in North-America, the Rocky
Mountain belt seems to be North American counter part-of the Andean belt ‘(of
Boliviaand Argentina) and (v) The East-Brazilian belt seems to be the direct counter-
part of South - west Africaand Nigerian belt (Shuiling, 1967).

R.D. Shilling (personal communication) feels that the Indian tin occurrences
might link up with a belt through Western Australiaand might continue
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through the Southern tip of Madagaskar into the East African belt. He feels, if it is
true, there may be tin occurrences in the South-eastern part of India.

Thus, the geology of the Bastar area is best with interesting problems in
geology, geochemistry and mineral exploration. The author had collected about 30
cassiterite crystals and two magnetite samples and separated about 17 rock forming
minerals from pegmatites and the samples are subjected to detailed petrographic,
mineragraphic, X-ray and trace elemental studies to throw light on the genesis of tin,
on the grade of tin and on the quality of tin ores from Bastar region.The results are
presented in the following pages.

METHODS OF STUDY

About 30 cassiterite and two magnetite crystals were collected from the
primary pegmatites as well as colluvial and alluvia placers from Mundval, Jangarpal,
Berykupli, Chuirwada, Kachheriras, Govindpal, Madkemiras and Mundaguda blocks.
About 20 pegmatite samples were collected and the minerals in pegmatites were
hand-picked. Still the mineral contains some portion of the associated minerals. The
minerals - were separated under Frantz Iso-dynamic Separator. The fina stage of
separation - was carried out by using a binocular microscope and removing unwanted
grains if any by hand-picking. Thus, the purity-of samples is 96%. In case of
lepidolite and muscovite, the minerals were jigged on glazed paper and the purity of
mineral ranged from 98% to 99%, The samples thus obtained, were sent to chemical
laboratories for spectro-chemical analysis of trace elements.

With regard to cassiterite samples, a crystal of cassiterite was crushed into
small pieces and these pieces were powdered, in steel mortar; until
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all the powder is passed through-100 mesh. The powder obtained thus is subjected to
coning and quartering till about 2 gms. of powder is obtained. The powder was sent
for spectrochemical analysis of trace elements and volumetric determination of Sn
and W elements to the Central Regional Chemical Laboratories.

DETERMINATION OF ELEMENTS

Sn in cassiterites was determined volumetrically and aldl a few crystals were
analysed for W, Nb and Ta elements. Nb, Ta, W, Mo, Bi, Be, Ti, Mn, V, Zr, Cu and
Pb elements were determined by spectrochemical methods.

GEOLOGY OF THE AREA

The geological formations encountered in the area comprise of Archaeans
represented by quartz sericite schists, sericite schists and andalusite schists belonging
to Bengpal metasedimentary group, intrusives of basic rocks, granites, pegmatites and
basic dykes.

The tin content in Bengpa group of rocks varies from 500 to 800 ppm (6
samples). In Mundaguda, the Bengpal metasedimentaries traversed by pegmatites
have given rise to rich cassiterite mineralisation.

The tin content in basic rocks range from 30 to 70 ppm (20 samples).

The pegmatites traversing the granites at Kasanpal, contain magnetite. The
magnetite contain 400 ppm. of Sn and lessthan 500 to more than 1000 ppm. of
tantalum. Under ore micro-scope, the matrix contain, magnetite and laths of ilmenite
are seen in the matrix. Where-ever -ilmenite laths are seen a few grains of cassiterite
ere also, found associated with it. Whether the Darba/paliam granites
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is related with the tin bearing pegmatites is crucia question. Generaly, it is believed
that the potash granites are uranium-rich and soda-granites are tin-rich. But the
presence of significant amount of uranium in Darba granites poses a problem. The tin
content in Paliam granites vary from 10 to 60 ppm and in Darba granite it is 120 ppm.
Prof. Hosking (1969) believes that cassiterite as direct accessory of granite, was a
very rare event and may not in fact exist at all and the normal granites even in tin-rich
areas has usually less than 12 ppm. Sn, implying that very little, if any, primary SnO,
existed. Santokh Singh (1969) supported (Hosking with an evidence, indicating that
the origina granite has been subjected to subsequent pneumatolytic and hydrothermal
alteration. Further, the presence of minerals like tourmaline, topaz, muscovite, sericite
and chlorite indicate that the granite has-been subjected to post consolidation
alteration. The whole rock analysis of two Paliam granites are given below:-

Bogan Granite Paliam Granite
SO, 73.77 72.85
A1,05 14.45 14.05
FeO 144 2.34
Fo,03 0.80 1.10
TiO, 0.48 0.56
MnO 0.02 0.02
CaO 157 171
MgO 0.52 041
N&O 2.32 191
K20 3.66 4.02
-H,0O 0.10 0.10
+H,0 0.30 0.23

P,Os 0.09 0.09
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Bengpal metasedimentaries, basic rocks and granites were traversed by
pegmatites at several places. The pegmatites are occurring as zoned as well as
unzoned. Mineralogically, most of the pegmatite bodies studied, are very simple
consisting essentially of quartz, plagioclase perthite and muscovite in varying
propostions, but the tin occurs in both zoned and unzoned pegmatites. The genera
mineral assemblege of pegmatites is quartz, microcline, clevalandite felspar, green
mica, lithia muscovite, lepidolite, beryl, amblygonite, fluorite, garnet, ilmenite,
magnetite, cassiterite, columbite-tantalite and waolframite (?). The tin content of
pegmatites varies from 10 to 2500 ppm. The lepidolites, feldspars, muscovites and
magnetites from pegmatites contain significant amounts of tin varying from 30 to less
than 1000 ppm.

Most of the theories assume that the pegmatites have been derived as a
product of the differentiations of granites. The source of the solution from which the
pegmatites form, is a deeply buried differentiating magma. During crystallisation of
the magma, fluids escaped and work upward and outward finally crystalising in the
form of pegmatites. Certainly, the solutions are highly mobile and contain relatively
large quantities of Na, K, Si, Be, F, B, P,Os and Li and many metallic elements such
as Sn, Nb, Ta and W and rare elements. The formation of the pegmatite may be a
continuous process beginning with a silicate rock solutions similar to a granite magma
but richer in water and other volatile elements. During crystallisation, the solution
changes progressively so that the late residual fluid move like concentrated agueous
solution.

Pegmatites traversing the basic rocks show
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incipient greisenisation at several places, notably at Kudripal and Marjun blocks. The
rock type known as Greisen occurs commonly in tin-rich provinces; often cllsely
connected with areas of intense mineralisation. Basicaly, it is composed of quartz,
muscovite, often captain topaz and minor fluorite and cassiterite. It occurs as
selvedges along vein margins as dykes as well as large masses developed from the
ateration of granite by late stage hydrothermal fluids. The greiscn contact zones have
given rise to tin mineralisation in Kudripal and Marjun blocks.

TINMINERALISATION:

Tin occurs in the form of cassiterite in-association with Nb, Ta, W, Fe and Ti
in primary. pegmatites, traversing the basic rocksas well-as metasedimentaries
(Mundaguda) and also as secondary mineralisation in colluvia and alluvia material
close to the pegmatite outcrops at several prospecting blocks.

The cassiterite in the aluvium has clearly derived by erosion from the
pegmatites, The cassiterite and its accompanying minerals are too brittle to endure
transport exceeding 1 or 2 km. and there, ‘in case a convenient place for deposition
does not-occur close to the vein, the ore minerals get very fine grained and are
scattered. This seems to have happened in case of Bastar cassiterite.

The cassiterite occurs as pockets, sub-angular masses, small, veins of a
combination of stringers intersecting each-other in various directions in the form of
net-work, while pegmatites is impregnated with particles and crystals of cassiterite
over certain areas. Cassiterite is also often seen occuring with well tetragonal
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prisms with fine terminations, though the fragments in alluvia have been more or less
rounded to sub-rounded by attrition. The ore varies in colour from black to dark
brown. Under ore microscope, dassitarite is colourless to dark brown in colour. The
inclusions viz. the columbite and tantalite are irregular in shape and show no
crystallographic control of the cassiterite. Cassiterite shows intense pleochroism. It
contains more than 1% Ta,Os and Nb,Os. The fracture planes of cassiterite were filled
with quartz in a few sections. The cassiterite is associated with lepidolite, muscovite,
feldspar, quartz, garnet and magnetite.

a) X-RAY DATA OF CASSITERITE:

Cassiterites were studied by x-ray diffracto-meter technique to know the
crystal structure and the variations of unit cell dimension with change in composition.
It contains 0.3% of Nb,Os and 0.05% of T&Os contents. The unit cell values were
determined and compared with the normal standard cassiterite sample.

RANGE OF Sn CONTENT IN ROCKSAND MINERALS

Name of the Minera Rangeof Sn No. of samples
in ppm.

1 2 3
Columbite-tantalite 800 to 1500 6
Magnetite 400 2
Lepidolite 300 to 1000 4
Felspars 30to 800 7
Smoky quartz 15 1
Garnets 10 2
Muscovite 400 1
Granite (Paliam) 10to 60 13

(Takenfrom M. L.
Deshpande)



-1 123: -

1 2 3
Bengpal schist 500 to 800 06
(M.L. Deshpande)
Basic rocks 30to 70 20
CHEMICAL ANALYSISOF COLUMBITE-TANTALITE
Oxidesin% oM1 OoM3 OM6
FeO 13.43 4.83 14.23
MnO 5.89 10.99 3.38
TiO, 0.30 0.48 0.50
SnO, 0.08 0.15 0.10
Nb,Os 50.50 56.50 68.05
TaOs 29.65 26.05 9.55

UNIT CELL DIMENSION:

L=B=r=90°
Bastar
Cassiterites a = 47400 C =315
BS/1495 a = 4730° C =3186
BS/1507 a = 4.728° C =3188
BS/1512 a = 4730° C =3184
BS/1504 a = 4.726° C =3188
BS/1517 a = 4726 C =3176

The X-ray data of cassiterite under study showed much variation from the
standard cassiterite. Hence it is presumed that the presence of Nb, Taand W have got
some effect on the cell dimention of the cassiterite.

b) ANALYTICAL RESULTSOF CASSITERITE :

The Sn vaue in 30 cassiterite crystals vary from 51.19 to 70.92%. The other
major oxides present are Nb,Os varying from 0.43 to 2.07% Ta0Os upto 0.1% and
WO, contain upto 0.1%. Cu-and Zr are present in significant amounts. Mo, Bi, Be, V
and Pb are moderate to low
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in content. Hence it is evident that a number of metallic cations are known to enter
into the solid solution in cassiterite and the table showing the ionic radii of the main
elementsis given below (Wedepoll 1969)

ION lonic Radii
Fe* 0.74 A°
= 0.64 A°
Mn*? 0.80 A°
Mn*3 0.66 A°
Mn *4 0.60 A°
Nb ™ 0.74 A°
Nb*> 0.69 A°
Ta™ 0.68 A°
Ti*® 0.76 A°
Sn*? 0.93 A°
Sn* 0.71 A°

From: the analytical data of cassiterite (table-1) from different blocks, it is
observed that the cassiterite from:Mundaguda revealed the presence of Sn varying
from 67.36 to 70.92% with an average of 69%- the highest of the values so far
obtained. The Nb, Taand W are more than 0.1% each, no varies from 30 to 50 ppm;
Zr isfrom 600 to 1000 ppm; Cu ranges from 10 to 150 ppm and Pb varies from 30 to
1000 ppm.

Jangarpal cassiterite has the lowest Sn value viz. 54.30% and asl low Nb and
W being 500 and 700 ppm. respectively Mn arrd Ti are less than 0.1%. The presence
of mangano-ilmenite and tantalite is suspected. Zr is' 1000 ppm; Cu and Pb are low-50
ppm. each.

In the cassiterites from Berykupli, Kachheriras and Madkamiras, Sn varies
from 63.9 to 67.97%, Nb,Ta and W .are-more than-0.1%; Mo-varies from 20 to 50
ppm; Ti
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Ti 15 0.1% in Berykupli while it is 50 to 300 ppm. in Kachheriras and Madkamiras.
Zircon is moderate and varies from 400 to 700 ppm; Cu varies from 10 to 50 ppm;
lead is 30 to 350 ppm.

In Chuirwada Cassiterite Sn value is 59.6%; columbite and tantalite are
predominant. Ti and Mn are high (0.1%) Zr varies from 20 to 1000 ppm; Cu and Pb
varies from 50 to 400 ppm. The high content of Mn and Ti are indicating of the
presence of Mangano-ilmenite,
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TABLE -l
TRACE ELEMENTSIN CASSITERITESAND COLUMBITE

Mineral  Sn% Nb Ta W Mo Ti Mn Zr Cu Pb
No. PPM_PPM  PPM PPM PPM  PPM PPM PPM PPM

1 2 3 4 5 6 7 8 9 10 1n
M/5 67.36 1000 1000 1000 1050 1000 300 1000 10 400
M/4 70.92 1000 1000 1000 40 1000 300 1000 150 30
M/5 68.55 1000 1000 1000 40 1000 200 800 100 200
M/6 69.44 1000 1000 1000 30 1000 100 600 100 1000
J1 5430 500 1000 700 20 1000 1000 1000 1000 40
B/1 67.00 1000 1000 1000 50 1000 900 1000 20 70
c/1 67.95 1000 1000 1000 50 1000 1000 250 50 10
C/2 51.19 1000 1000 1000 20 1000 1000 1000 50 400
K/1 69.29 1000 1000 1000 30 1000 100 500 50 70
K/2 69.29 1000 1000 1000 20 1000 70 700 20 50
K/3 68.99 1000 1000 1000 20 1000 50 500 20 30
K/4 59.65 1000 1000 1000 20 1000 70 600 10 250
K/5 69.47 1000 1000 1000 30 1000 50 400 10 70

Ma/l 69.10 1000 1000 1000 20 1000 300 300 10 30
Ma/3 68.40 1000 1000 1000 20 1000 200 400 20 20

G/1 66.92 1000 1000 1000 30 1600 100 300 10 400
Gl4 67.51 1000 1000 1000 40 800 1000 200 30 10
G/5 68.59 1000 1000 1000 30 700 200 400 10 150
G/6 64.84 1000 1000 1000 40 1000 100 300 10 700
Gl7 67.96 1000 1000 1000 30 500 70 300 10 10

Mu/l 64.99 1000 1000 1000 30 1000 600 200 10 SO
Mu/2 65.73 1000 1000 1000 40 1000 1000 300 10 70
Mu/3 66.17/ 1000 1000 1000 30 1000 1000 300 10 40
Mu/4 66.91 1000 1000 1000 30 1000 150 300 10 40
Mu/5 68.10 1000 1000 1000 30 1000 150 300 10 40
Mu/6 66.32 1000 1000 1000 30 1000 1000 300 10 30
B/2 - Tantalite 1000 1000 1000 20 1000 1000 1000 50 50
G/2 - Tantalite 1000 1000 1000 150 1000 1000 200 30 1000

G/3 * 0.00 1000 1000 1000 20 1000 1000 200 30 20

Note M — Mundaguda, J—Jangarpal, B — Berykupli, C—Chuirwada, K — Kachheriras,
M — Madkamiras, G — Govindpal, Mu = Mundava, Bi, Be and V are less than
10 ppm. in all the samples except G/2 tantalite in- which Bismuth is 150 ppm.



-127-

The Govindpa samples contain 64.84 to 68.69% of Sn with an average of
66.7%. NB, Ta and W are more than 0.1% each; No varies from 10 to 40 ppm. Ti
ranges from 500 to 1000 ppm; Mn varies from 70 ppm. To 0.1% and Zr varies from
200 to 400 ppm; Cu ranges from 10 to 30 and Pb from 10 to 700 ppm; W, Bi Mo and
Be are detected but low in content.

From the analysis, it is found that there is low Zr with higher Sn values and
high Mn and Ti values with low Sn values. Zircon shows general decrease from 1000
to 200 ppm in the increasing order of Sn from 50 to 655. The Mn and Zr are
sympathetic and Pb and Cu are antipathetic relationship. Mn is high in Zened
pegmatites and low inunzoned pegmatites.

NIOBIUM AND TANTALUM MINERAL ISATION

Because of their similar ionic radii-and charge (trivalent and pentavaent), both
niobium and tantalum occur together in nature in varying proportions and commonly
substitute for each other-in minerals. The ionic potential of Nb and Ta is sufficiently
high to form normally stable tetrahedral and octo-hedral complexes (Wedepohl 1969).
Such complexes crystallize as independent mineral species when = sufficiently
abundant in the magma; if not sufficiently abundant, they are scavenged as minor or
trace constituents within the lattices of titanium or titanium accessory minera. In this
case, the traces of Nb and Ta may be freed by late albitisation or greisenisation,
beneficiated or remobilized to crystallize as independent minerals. Minerals occurring
in nepheline syenites-syenites, sodic-alkali granites are generally niobium rich,
whereas those inlithium pegmatite are tantalum-rich (Ginzburg 1972).

The fonlumbite is block in colour, brittle in nature, luster is vitreous to
submetallic. It:shows anisotrophism and deepred to reddish brown internal
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reflection. The microfractures of columbite is often traversed by stringer of quartz and
in some cases of ilmenite material.

ANALYTICAL RESULTSOF COLUMBITE-TANTALITE

The anaysis of three columbite-tantalite minerals from Bastar, indicated
Nb,Os varying from 50.50 to 68.05%; TaxOs from 9.55 to 29.65%. The other major
elements present (Table-l) are, FeO varying from 4.83 to 14.23%; MnO - 3.88 to
10.99%; TiO, —0.30 to 0.50 and SnO, from 800 to 1500 ppm. One columbite drystal
recorded 150 ppm. of bismuth. Almost all the minerals analysed, indicated more than
1000 ppm. of tungsten. Cu, Mo, Bi, V, Be, Pb.and Zr are the other elements tried and
detected in the cassiterite-tantalite minerals. Nb and Ta are characteristically oxyphile
forming a number of complex minerals or they enter isomorphously into minerals or
iron, mangnese, titanium, rare-earths, uranium, thorium, zirconium, tungsten, tin,
bismuth and antimony, Tantalum shows a closer relationship with zirconium tin, the
rare-earths of yttrium group, uranium and lithium. Niobium shows closer relationship
with titanium tungsten, thorium, the rare-earths of Cerium Group and sodium. A
magnetite crystal occurring in pegmatite traversing the granite body. indicated more
than 1000 ppm. of tantalum In Iepidolite Ta content varies from less than 500 to more
than 1000 -ppm. In muscovite it is 500 ppm. Nb.content ranges from less than 50 to
100 ppm. in lepidolite and 50 ppm. in feldspars. Cu, Be, Zr and Pb are in moderate
ranges in tantalites and Mo and V arein low ranges.

ANALYTICAL RESULTSOF ASSOCIATED ROCK FORMING MINERALS

Among the rock forming minerals from pegmatites, lepidolites, feldspars and
muscovites have detected significant amounts of 'Sn, Nb and Ta and garnets and
smoky quartz associated with cassiterite crystals
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have shown poor results. In lepidolites, Sn, Ta and Nb ranges from 300 to more than
1000 ppm; less than 500 to more than 1000 ppm and less than 50 to 100 ppm.
respectively. In muscovites, Sn, Ta and Nb contents are 400 ppm, 750 ppm. and 500
ppm. respectively. The variation of Sn, Ta and Nb are 30 to 800 ppm,; less than 50
ppm and less than 50 to 50 ppm in feldspars. The tin content in smoky quartz is 15
ppm and in garnetsiit is 10 ppm Cu, Ti and Mn are in significant amounts, Bi, Zr and
Pb are in moderate ranges and Mo, Bi and V. are in low rangesin all the minerals.

From the analytical data of ‘Sn, Nb and Ta, it is evident that lepidolites,
feldspars and muscovite minerals alowed the isomorphous substitution of these
elements in their lattices and their-concentration in the minerals indicated their
probable abudance in rock melt of the magmafrom which they were formed.
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TABLE -1
CHEMICAL ANALYSISOF ROCK FORMING MINERALS

Minerad Sn Nb Ta Be Pb Cu Zr Ti Mn V

No.

Q1 15 50 500 10 10 75 15 100 50 10
F1 30 50 500 10 10 150 150 200 70 10
F2 30 50 500 10 20 75 10 200 1000 10
F3 100 50 500 10 50 200 10 150 1000 10
F4 70 50 500 50 20 150 10 150 250 10
F5 30 50 500 10 20 50 20 70 400 10
F6 30 50 500 10 20 100 200 100 150 10
F7 800 50 500 10 70 50 50 10 100 10
F8 150 50 500 10 10 50 10 200 1000 10
M1 400 50 500 10 10 150 10 1000 1000 150
L1 1000 50 500 10 10 100 50 150 1000 10
L2 1000 100 1000 10 10 100 10 300 1000 10
L3 300 50 500 10 20 75 10 250 1000 10
L4 1000 70 500 150 200 100 50 500 1000 10
Gl 10 50 500 10 10 10 70 20 1000 10
G2 10 50 500 10 10 10 100 70 1000 10
MG 1 400 50 500 10 100 1000 10 1000 1000 100
MG 2 50 1000 10 20 10 10 10 1000 1000 70

Note: Q — Quartz, F — Felsper, M — Muscovite, L — Lepidolite, G- Garnet, Mg.
Magnetite.
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CONCLUSIONS:

The presence of Sn and Ta elements in significant amounts in lepidolite.
Felspers and muscovite of pegmatite indicate that the rock melt from which these
minerals were formed, is rich in stanniferous and tantaliferous fluids. Intensive
investigations for the location of lithium-rich pegmatites may be rewarding.

The exsolution inter-growths of columbite and tantalite crystals in cassiterite
seem to indicate that -niobium and tantalum were derived from the same hypogene
solutions from which cassiterite was formed.

The x-ray data indicates that the presence of Nb, Ta and W in cassiterite
altered the unit cell dimensions of the cassiterite to some extent.

The average tin content of cassiterite from Bastar is more than 65% which is
considered to be high grade. Almost all the cassiterites contain significant amounts of
Nb, Ta & W. Whether these elements are present in sufficient quantities to render
profitable extraction from the cassiterite crystals, requires quantitative estimation of
good number of cassiterite crystals.

The cassiterite and its accompanying mineras are too brittle to endure
transport exceeding one or two kms; hence the ore minerals during the transport may
get very fine grained. As the favourable conditions viz-suitable rock like lithium
pegmatites, tropical weathering process and water transport are made available in
Bastar, prospecting by the test pits and stream sediment surveys at selected localities
may be rewarding,
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LOCALITY INDEX

Name Toposheet Latitude & Longitude
Bogan 65F/14 18°14' 30" : 81°47 30"
Chuirwada 65F/14 18°44’ : 81°53
Darba 65F/13 18°52' : 81°52'
Govindpa 65F/14 18°42' 30" : 81°54'
Jangarpal 65F/14 18°40° : 81°54'
Kachheriras 65F/14 18°42 : 81°54
Kudripal 65F/14 18°41' : 81°51'
Kasanpal 65F/14 18°41' 30" : 81°47
Madkamiras 65F/14 18°42' : 81°52'45”
Mundval 65F/14 18°36'30"  :81°57

Paliam 65F/14 18°39’ : 81°47
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LIST OF PLATES

PLATE NO

Map showing blocks for Regional Assessment of Cassiterite, Scale 1:63,360.
Physiographic Map of Kudripal block, scale 1:5,000

Geological map of Kudripal block showing trench and borehole locations.
Borehole section of KPL-3 & 1, in Kudripal block.

Borehole log of KPL-2, Kudripal block.

Borehole section of KPL-4, Kudripal block.

Geological map and pit locations of Madkamiras block-Scale 1:2,500.
Location of pits and assay vaues, scale 1:2,500

Geological map of chidpal block, scale 1:5,000

10. . Location map of pits & assay values of Chidpal block, scale 1:5,000 .

11. =~ Geological map of Kankapal block scale 1:5,000

12. L ocation map of pits & assay values Kankapal block scale 1:5,000

13." - Geological map of Bodavada block, scale 1:5,000

14.  Alluvia exploration in Bodavada block, scale 1:5,000

15. | Colluviai exploration in Bodavada block, scale 1:2,500

16 Map showing aluvial drilling in Baru-Sabri-Bhimsen  Confluence,  scale

CoNUO~WNE

17. Location map of Dangarpal block showing pit positions, scale 1:5000
18. = Geologica map of Dangarpal block scale 1:5,900

19. | so-concentrate plan of Dangarpal block, scale 1:5,000.

20.  Colluviai profiles of Dangarpal block

21.  Assessment of assay values of Sn, Nb, Tain Dangarpal block.

22. Resource evaluation of Dangarpal block scale 1.5,000.

23.  Geologica map of Marjun block with pit tocation scale 1:5,000

24.  Geologica map of Tongpal block with pit location 1:5,000.

25. Location map of pits & assay values of Marjun block scale 1:5,000
26. L ocation map of pits & assay values of Tongpal block scale 1:5,000
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Che Gazette of India
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STETTIT
EXTRAORDINARY
T [I—EvE 3—39-@% (i)
PART II—Section 3—Sub-section (i)

TTERTT T T
PUBLISHED BY AUTHORITY

. 270 % ool JEEataaTs, s 7, 2022/3 17, 1944
No. 270] NEW DELHI, THURSDAY, APRIL 7, 2022/CHAITRA 17, 1944

CIEEEID]

EIEECE
T feedt, 7 arder, 2022

TR 284(31).—F0T T, @ e @i (Fem s Bt sfafaaw, 1957 (1957
FT 67) T G 4 HT ITATT (1) F T TqF g1 Taod AFTAT HT TIE FIT gU ST AL e’
aug % TTeE fAreT ST Gt yorE A1 (FHTAE-UAUATEAN) T Taed TATAT & T OTHE R,
e AfA=w T gT 4 A ITYRT (1) F I gL TLqF 6 TATSAT 6 (o0 AT TLHT 6 G GATAT 6
raer §AT uH.VI-16/15/2021-=1+ VI, arirE 12 sred, 2021 (5 38% 87 TETq TATAd JT2ae gist
AT T ATALAAT & o7 IFq ANTRLTT HETd Fgl TAT §) T IR 07 T0 YT ST2ae aist
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TATEES THFATA LI ST T34 e HT AT~ Feal g |

2. ATHFLOT, TATAT TTede @IS ATTHIOT 6 Afg==ren & forg SFq awres fgmar &
fafafase ordf &t SATITAAT & AT ATAT |HIHATT FHIT |

3. g ATAGAAT TSI § THH TH1F AT AT FHT Tged R ¥ ATELAAT AT AT 7 A1 a9
# srater & o a7 IHeht FHTeT T AT Y& TATIH il AT T, ST A a2l g e grft |

[T, . TH-VI-16/22/2022-aT VI]

2513 G1/2022 (1)



2 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

MINISTRY OF MINES
NOTIFICATION
New Delhi, the 7th April, 2022

G.S.R. 284(E).—In exercise of the powers conferred under the second proviso to sub-section (1) of
section 4 of the Mines and Minerals (Development and Regulation) Act, 1957 (67 of 1957) and consequent
upon accreditation provided by the National Accreditation Board for Education and Training of the Quality
Council of India (QCI-NABET), the Central Government hereby notifies the M/s. United Exploration India
Private Limited under 'Category A Exploration Agencies' as specified in the guidelines for notification of
accredited private exploration agencies issued by the Government of India in the Ministry of Mines vide
order No. M.VI-16/15/2021-Mines VI, dated the 12th August, 2021 (hereafter referred to as the said
guidelines for notification of accredited private exploration agencies) for the purposes of the said second
proviso to sub-section (1) of section 4 of the said Act.

2. The agency shall carry out prospecting operations in compliance with the conditions specified in
the said guidelines for notifications of accredited private exploration agencies.

3. This notification shall come into force on the date of its publication in the Official Gazette and
shall remain valid for a period of three years from the date of notification or till expiry or termination of the
accreditation granted, whichever is earlier.

[F. No. M-VI-16/22/2022-Mines VI]
Dr. VEENA KUMARI DERMAL, Jt. Secy.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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< ABOUT UNITED EXPLORATION INDIA PRIVATE LIMITED:

United Exploration India Private Limited (UEIPL) is an emerging consulting

firm managed by professionals and performed by a perfect mixture of technical

experience and energy, in field of mining, geology & survey wherein end-to-end

solutions is being offered to client.

UEIPL is an ISO 9001:2015 company and has also been accredited under the

scheme of QCI NABET as an Exploration (APA) and Mine Planning Preparation Agency

(MPPA). A detail of the company can be sought out in the company’s website

www.unitedexploration.co.in.

UEIPL has been engaged in several nos. of exploration projects in India which

involves around 4.00 lakhs meter of drilling supervision. Besides Exploration and

Drilling Projects in both Coal and Non-Coal, UEIPL has also been engaged by several

esteemed clients for carrying out different reports like:

>
>
>

Y

YV V. V V V

>

Geological Report of Coal & Non Coal,

Mining Plan & Mine Closure Plan (for both Major and Minor Minerals),
Environmental Impact Assessment & Environmental Management Plan
Study,

Technical Assessment reports during auctioning of both coal and mineral
blocks,

Due-diligence Reports for both Coal & Minerals,

Forest and Environment Clearances (through our associate M/s CEMC
Limited, Bhubaneswar, also a NABET accredited company),
Hydro-geological Study,

Geophysical Survey for Groundwater survey and mineral exploration
GIS and Remote Sensing for Land Information System,

Topographic and Stack (Volume) Survey work with DGPS and/or ETS.
Detailed Project Report and Feasibility Reports

District Survey reports

Besides the knowledge base report preparation, UEIPL also entered to caterthe

drilling needs of various clients.

Prepared By: United Exploration India Pvt. Ltd. (NPEA)
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% STRENGTHS:
The strength of the organization is skilled human resources with an enriched
versatility with senior renowned professionals. The team is well composed of:
» 16 Geologists.
» 5 Mining engineers.
» 1 Geophysicist.
» 3 Surveyors.
» 2 drilling operators & other supporting staffs.
» 2 Civil Engineers.
» 1Electrical Engineer.

» 5 Other Administrative officers and Staffs.

% ASSETS:

Beside our well-trained human resources UEIPL has a huge support of modern
software’s & equipment’s.

> SOFTWARE'’S:

¢ GEOVIA Minex 6.3.

e GEOVIA SURPAC 2022

e ARES Commander 2020 for survey data analysis,
volumecalculation.

e AutoCAD 2020 for survey data analysis, volume calculation.

e Arc-GIS Software.

» SURVEY EQUIPMENTS:

e Three number of Total Stations: SOKKIA CX 65, SOKKIA CX 101,
SOKKIA 107.
e One Scanner: TRIMBLE STS 730

» DRILLING EQUIPMENTS:

¢ 1number KDR-500 and 1 umber KDR 750- 500 to 700m drilling
capacity.

¢ 2 number of Voltas 180 drill rig driven by P4 Engine. Capacity- 300

Prepared By: United Exploration India Pvt. Ltd. (NPEA)
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meters.

1 number Joy-12B of 250m drilling capacity.

% TEAM PROFILE:

Name

Qualification

Technical Experience

Mr. JoydeepBanerjee

M.sc. Geology,
RQP-IBM. MAusIMM,,
Project Coordinator under

Having more than 20 years of experience in the
field of mineral industry and has obtained vast
experiences in the field of coal exploration, Iron

(Geo/HG) under NABET
Scheme of Prospecting/
Exploration Agency (APA)
& Mining Plan Preparing
Agency (MPPA).

NABET Scheme of Ore exploration, Bauxite exploration, Chromite
Prospecting/ Exploration | Exploration, Graphite Exploration etc.
Agency (APA) & Mining | Throughout his career he has worked in both
Plan Preparing Agency the domestic and overseas environment for
(MPPA). exploration and mining project
implementations. His strength lies in a
thorough understanding of resource modeling
and effective utilization of modeling software’s.
He is also an expert in the field of Remote
sensing & GIS.
Mr. Indrajit M.Sc in Geology More than 23 years of Experience in Geological
Mukherjee field, more than 12 years of experience in Forest
Clearence.
Dr. Sukhen M. Tech (2005) in Applied | 14 years of experience. Specialized in mineral
Majumder, Geology, IIT, Kharagpur. exploration and project management,
Ph.D. (2009) in Structural particularly in metals.
Geology, IIT-Kharagpur. Hi kills  includ lorati oct
MAUSIMM. is skills include exploration projec
Technical Area Expert management, detailed structural mapping,

geological-geotechnical logging and sampling,
geochemical surveys, profile mapping, litho-
stratigraphic correlation, database
management, quality analysis and quality check
in compliance with international standards,
preparing geological reports. He has worked in
various exploration projects, mostly in different
parts of India and Africa.

Mr. Supratik Roy

M.Tech in Geology and
M.sc in Geology

More than 10 years of experience in Geological
and Geophysical field.

Mr. Debnath
Adhikary

M.Sc (Tech) from Banaras
Hindu University.

More than 5+ years of experience.

Mr. Adhikary is being engaged in exploration
job since joining in this organisation. Assisted
in different Geological Report Preparation
works.

Prepared By: United Exploration India Pvt. Ltd. (NPEA)
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Name Qualification Technical Experience
Mr. Deep Konar M.Sc. in Geology fromIIT | 5.0 years of experience in managing exploration
Bhubaneswar.

project. Prepared geological report. Software
modeling through Surpac.

Mr. Shouvik Sen

M. Sc Applied Geology
from  Calcutta University

1 year experience in project management,
geological mapping, sampling, database
preparation, geological report preparation.

Sk. Rabiul Islam

B.Sc. Hons.

Surveyors Competency
Certificate from DGMS.
Technical Area Expert
(SUR) wunder NABET
Scheme of Prospecting/
Exploration Agency (APA)
& Mining Plan Preparing
Agency (MPPA).

More than 15 years of experiences.
Surveying & leveling, assist to prepare Mining

Plan/Review of Mining, Forest Diversion
proposal, liaison work with Indian Bureau of
Mines, Forest department, Pollution Control
Board.

Ms. Jinia Rahaman

M. Sc in Geography
from Vidyasagar
University;

P.G. Diploma in Applied
Geoinformatics (Remote
Sensing & GIS)

Ms. Rahaman is having 2 years of experience
and has been engaged in various GIS related
job.

% ASSOCIATES FOR OUT SOURCE JOBS:

Job Type

Organization

Expertise

Chemical analysis

SHIVA Lab, Bangalore

The laboratory is accreditated by NABL,
APEDA, FASSAI, ISO 9001:2015 Certified
and recognized by other governmental
departments.

Prepared By: United Exploration India Pvt. Ltd. (NPEA)
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