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CHAPTER-1
FRIGRT ARTA
HRATSTIRI-FH Sclleh, S HEY TG o STeITETE ToTel # SaTsaT 100 F37 fehedy &7 # ol 8, 1
T Gfetot 30T =T (NMET) 98l o 39T Ueh cIARdd Repl 1 d TAET0T (G-4 TR)

& 3T e [T 1T § | Tg HI&TUT AHH STHK! 1T THATARRIE Wigde fafAes garT
feham a1aT B, ToTHeRT 36897 34 &1 # PGE (Tolfeatd HHg & cicd), doAlISTA ol =g Haied
GiTSi ST HHTGAT3T T Heiched AT 5 |

eI &1 T AT AT M Fsraet 3mena Jeirse 3a1sH, arse, Aer-afsdeT,
Tq 9 AeT-arar SeFoicd & &9 & afoTd I a1$ &1 5T faRed a7 7 dfoar-meisiss
eI Aleshieieh 0 3R AG-HIASH ERIETG dloehisie YT HT T o 915 el g
sicaTd HHg ! TorsTell TAATSTH GanT N BRIITG HHG I TMe[-Tc2N T SHIoC I dehiodeh
37TshH AT GATAT 31T § | 37 FRAAT3T & FUR &8 TUTAl I 16 i FAsh @ et e ar$
ST 8, St 31T fhelse, fAerer SdTee, FIETAT STee |

S AT W AT ATTTAAOT 1 1:12,500 & Fehel R feham a1, Torarar |egr 100 ar@t ey
8T H T & TN, IAMSIA-CISATH Jeohl SIFHASICh eSe ¥ A TegiHeq
ICUST dah FT g ST 5| 3Tt WRI-Torafth ol #HaaTes g &1 3re9Id X Fes
3TaciTehail &Y S &l aTg | Ted 1T 10 HIHTTA ¢ TUTeAT TR & IIaT b 918 [Fedeh 15 FHe ofalls x
1 #Hrex Aiers x 1 HeT ] — S Fh1oT IWT JATAT &7 & BUd I 34 IR, 10 TUT=T
TR 750 (Tafcan) 8t fohT 71T [wcdeh 2 #Hex &ems x 1 FHiex diss x 1 #Hlex eS| — S8l Ti0, Ta
V,05s & HHEH SeTST TEIsat &

ol 63 SSXeh Td eTol AHA TehiAcl fhT 1T, To¥eTeht [a2eIvoT Yog@ 3iferamsst & forw WD-XRF
fafer qarT fonam arar| S8 3faRerd, $e7 w1 & [a2woT PGE (Soifesid §Hg dcd), REE
(GeTeT YT o) Ud 3 HeTtd Whotail & feIT ICP-MS, TT &l & foT »rRR-3/ 4 fafr 4
foraT |
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Ueh Gh10T JIdad AT 81T T ggdTed &l 375, ST heeial dsLels iR Berier saree &
HYeh &7 # §, 5161 PGE Ud REE T 3ufeufal u1g 15| 58 Tueh &1 & el 113 71 (38 IsUh @
75 &9 A1) forw 91w, foretent faRelwor PGE WisASiienior &THAT & T fanam aram| 34 @ Sael 6
0ok Tl 7 el PGE 50 ppb & 37181 UV 37C; AN Sskieh U &I A1 # el PGE 50 ppb &
HHA | ¢ THAT 7 TotfesTa (PY) srerster Fait 71 g a1, foraehr |igdr 0.005 ppm & 0.026 ppm
ofeh &1, SiT 7o 39 &1 7 9@ PGE dcd & &9 # Tfegd ohicll & | Falieieh Pt g BMT-08 (7m-
8m) # 0.026 ppm o TR 31T, ST TATT PGE HaeTaT T g2iTar g1 ST (Pd) Fr 3ufEufa
319&TTehel e TgT, TorerehT HigdT 0.005-0.011 ppm ek &Y

Tl T TARTOT BrIX-318 fAfey garT 10 Feel A=At & fohar rar, et @it S |rear 0.01
ppm A F ITS 315, 31UTd 3 fafde o)

&I STHaAT T REE (Rare Earth Elements) & orT 8ft fareeiwo foham aram, o 3+1sh Argor fafawr gl
o STaole AT GISe & HEcd Ul w161 UTC 91T | 37T $H sclich H REE T 1S W Hatlel
LT 91T I=AT|

EPMA (Solareiel TId HTSShI-TATTo [ AH) 38T 13 AToTelT H ST IIAT AT, dTfeh HeTfad PGE
Gielsil T TgTe ohl ST Heb, T] TAHT scileh H PGE Higdl 3ccl Sl UIT SATed o HROT 3R
SWTAT (EPMA) 3100+ & AT 37T aTel HEIGAT H TR 7 Folle T eIuelstral &
HROT, EPMA 3T€TTeT 1Y &l TSI Wiotol =a VT #a1d (NMET) T deheilehl Hg-ofTeTd IfAfa
(TCC) T HgATa & geT fear aram|

IRATSIN-HZHA Solleh & delsiech Whsed H V,05 (AAMSIH Uciardrss) &I Higdl
ATATAT: 0.10% H 0.14% F ST TE, STaifeh el TsT <0.05% & 0.20% o sT<r TN | Gers e 1w 10
FC TTH A A 7 H V,05 T gl 0.10%-0.20% UTS IS, S Ve fATH AeSTH H dATISTH
T3 T ScATESTeTeh &I H 2T &

A V,05 ASH 31 GSI GART G-3 T U S 1T &1 S fobs ST (AT 91X, 310Trrer 921 3R
GUITAT sciieh (FSSRY, HEAYGR) H ol USH o oIl ¢ | 3oF clell ATHeAT H, IATSTH hr
AT TigdT & MR W HSR T 3TTeheleT TohaT IAT 2T, 3R 29T sclieh T Tl AT FI a1
oY, STgT ATY deidr T fHCS o THEIGT STelGIdT o &9 H selieh Ao [haT|
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oot FenfaT WiAsehd &Y, haAer: 130 g, 40 gFI, 3R 6 g, RAifeed fohw v &,
ffemier saTee 3R HIEAT d8ec W UG ¢ Ig THY oelise & FAgadl AE-
fRraTaTer seifeh # 8 thel §U &1 57 8131 1 AcTAT Selieh &1 o AT fAeR 3 A Ao
T Golel TEC & PIFTINC ATSHH (FEATFEIT ATSHE-HH-ATS AT eltar) & [T 3ugFa @3
FATT ST HFA & |
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EXECUTIVE SUMMARY

The Bhursadongari-Murum Block, covering approximately 100 sq. km area in Balaghat District, Madhya
Pradesh, has been subject to a systematic Reconnaissance Survey (G-4 stage) under the funding of
National Mineral Exploration Trust (NMET). being conducted by M/s. Gemco Kati Exploration Private
Limited, [NPEA's] aims to assess the potentiality for PGE, Vanadium and other associated mineralization
within the block area.

The area is characterized by the Precambrian Amgaon Gneiss, Phyllite, Meta-Sediments, and Basic Meta-
Lava Enclaves. Additionally, rocks from the Palaeo-Proterozoic Nandgaon Volcanic Group and the Meso-
Proterozoic Khairagarh Volcanic Group are present. The Nandgaon Group is represented by the Bijli
Rhyolites, while the Khairagarh Group consists of an alternating sequence of Sandstones and Basalts.
Younger Lateritic capping has developed in several locations over these formations like Amgaon Phyllite,
Sitagota and Kotima Basalt.

Large scale geological mapping was conducted at 1:12,500 scale, covering the entire of 100 sq. km area,
delineating all litho-packages, vanadium-titanium bearing bauxitic laterite to aluminous laterites. Available
aero-geophysical magnetic maps were studied to cross check and corroborate field observations. Fixing of
probable trench locations across the narrow linear anomalous Iron and PGE zone, at 10 selected spots
[15m length x1m width x1m depth]. Simultaneously, pitting at 10 locations [2m length x1m width x1m depth]
were also identified on the laterite covered hill ranges enriched with TiO2 & V20s.

A total of 63 bedrock samples (BRS) and channel samples (CS) were collected and analysed for major
oxides using WD-XRF methods. These samples were also analysed for platinum group elements (PGE),
rare earth element (REE) and other associated minerals using ICPMS and gold by fire assay analysis.

One narrow elongated anomalous zone along the contact of Karutola sandstone and Sitagota basalt is
identified and demarcated having occurrence of platinum group elements (PGE) and rare earth elements. A
total of 113 samples, including bedrock (38 samples) and trenches (75 samples from 10 trenches), were
analysed to assess PGE (Platinum Group Elements) mineralization potential, out of which only 6 bedrock
samples have yielded total PGE above 50 ppb & rest of the bedrock & trench samples yielded total PGE
below 50 ppb. Across the trench samples, platinum (Pt) is consistently detected in nearly all samples,
ranging between 0.005 ppm to 0.026 ppm, indicating the dominant PGE present in the contact zone. The
highest Pt value was recorded in BMT-08 (7m-8m) at 0.026 ppm, whereas Palladium (Pd) appears less
frequently than Pt, with values typically in the range between 0.005-0.011 ppm.

Gold analysis of ten surface samples using fire assay revealed concentrations below the detection limit of
0.01 ppm.
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The trench samples were also analysed for Rare Earth Elements (REE). The analysis of the samples
indicates that Rare Earth Elements (REE) are present in varying concentrations. Overall, the block area
does not indicate substantial REE enrichment that could justify commercial value.

Initially, the EPMA study was added to the quantum of work to detect platinum group of minerals if any.
Considering the low concentration of total PGE from present block & non-availability of Laboratories slots in
coming months for EPMA study, the study has been dropped with due permission of technical cum costing
committee (TCC) of National Mineral Exploration Trust (NMET).

The vanadium pentoxide (V,0Os) concentrations in the lateritic profiles of the Bhursadongari-Murum Block
exhibit a range, predominantly between 0.10% and 0.14%, with overall values spanning from <0.05% to
0.20%. Out of the ten test pits excavated, seven yielded V,05 values within the range of 0.10%-0.20%,
indicating fairly good amount of vanadium within the aluminous laterites.

These V,05 grades are comparable to those reported from other GSI-conducted G3 stage investigations,
such as the Depo area in Papum Pare District, Arunachal Pradesh, and the Khapripani Block in Dindori
District, Madhya Pradesh. In both cases, similar vanadium concentrations supported resource estimation
exercises, with the Depo block proceeding to successful auctioning, wherein M/s Vedanta Limited emerged
as the preferred bidder.

The three potential mineralized areas (130-hectare, 40-hectare and 6-hectare area) have been demarcated
having titanium-vanadium enriched aluminous laterites capped on Amgaon phyllite, Sitagota basalt and
Kotima basalt. The demarcated titanium and vanadium bearing aluminous laterite regions are well
extending into the southern Maneri-Sitapala Block. Integrating those areas with present block area, bigger
auctionable blocks for composite license can be carved out.

5|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI
D\ 4
CHAPTER-2

INTRODUCTION
2.1 Background:

2.1.1 Introduction of National Mineral Policy, 2016 and a series of amendments to the Mines and
Minerals (Development & Regulation) [MMDR] Act since 2015, has received much-needed impetus to the
exploration of mineral commodities in the country. These amendments also paved way for participation of
Notified Private Exploration Agencies in Mineral Exploration activities to catalyze the search for various
mineral commodities.

2.1.2  Subsequently, in 2020, the Geological Survey of India (GSI), being the premiere organization
entrusted for the baseline data acquisition, processing and interpretation of non-fuel mineral commodities,
has rolled out geological potential maps for a host of non-energy mineral commodities in the form of Atlas
of Geological Potential Areas of Non-fuel Minerals in India.

2.1.3 The Atlas of Obvious Geological Potential Areas for mineralization of different non-energy mineral
commodities, thus formed the starting point in recognizing potential areas for Reconnaissance Survey (G-4)
for specific commodities of interest. Then identifying the gap areas wherein, the State and Central
Exploration agencies have not yet carried out such exploration activities has resulted in the carving out of a
block for the Reconnaissance Survey (G-4) in the present proposal.

214 Although, as per the Geological Potential Atlas, a major part of the proposed block falls in area
marked as OGP-Gold, principles of Metallogenic Epochs have been applied to envisage potential
mineralization as a result of Palaeo-Proterozoic Volcanism which include REE, vanadiferous
titanomagnetites and possible base metals (Cu, Zn, Ni, Co). So effectively this project was conceived as a
Greenfield exploration proposal backed by some field data acquired during a quick reconnaissance field
visit.

2.1.5 The project proposal was presented in the 62nd meeting of Technical-Cum-Cost Committee-|
[TCC] of National Mineral Exploration Trust [NMET] which was held through video conferencing on 28th,
29th February and 01st March, 2024.

216 The committee recommended the proposal for approval of EC for “Reconnaissance survey PGE,
Vanadium and associated Minerals in Bhursadongari - Murum Block (100 sg.km), Balaghat District: M.P.”
with an estimated cost of % 61.01 lakh (including GST) within time schedule of 6 months for carrying out the
proposed work and submission of report as per annexure -10A &10 B.
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21.7 The EC approved the project with an estimated cost of  61.01 lakh (including GST) within time

schedule of 6 months during the 34th meeting of Executive Committee (EC) of NMET held on 12th March
2024.

218 The Office Memorandum was received by Gemco Kati on 12th March 2024. The project was
initiated on 06th April 2024.

2.1.9 Due to non-availability of forest permission for digging trenches, the project tine line was extended
multiple times by the TCC, finally upto 31.08.2025 for circulation of the Geological Report.

2.2 Details of project:

The Bhursadongari-Murum Block project is a Reconnaissance Survey (G-4) focused on exploring Platinum
Group Elements (PGE), vanadium, and associated minerals in a 100 sq. km area in Balaghat District,
Madhya Pradesh. Initiated under India's National Mineral Policy, 2016. It is part of the National Mineral
Exploration Trust (NMET) initiatives and was approved at a cost of 61 lakhs, with a completion timeline of
6 months. The project includes geological mapping, and geochemical analysis to identify anomalies and
mineralized zones. Field challenges include dense forest cover and difficult terrain, with major delays due
to late forest permissions. Below map (Figure 1) shows the Bhursadongari-Murum Block on Toposheet
No. 64C/11 of Survey of India (1:50,000 scale).
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LOCATION MAP OF BHURSADONGARI-MURUM BLOCK|
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Figure 1. Location map of Bhursadongari-Murum Block on toposheet No. 64C/11 of Survey of India (1:50000 scale).
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Table 1: Chronology of project activities.

Chronology of the project activities

S.N. Date Project related activities
1 28, 29t February and 1st Project proposal presentation: 62" meeting of TCC, NMET. TCC
March 2024 recommended the project for approval to EC, NMET.
2 12th March 2024 Approval by 34t EC, NMET
3 12t March 2024 Date of receipt of sanction order of the project
nd Application on Parivesh portal for seeking permission regarding
4 2 April 2024 pitting & trenching
5 6t April 2024 Date of initiation of project work
6 24th, 25th and 26th July, 2024 | First review: 67t TCC
7 16th August 2024 Lgt’ger received from 'DFOl, Land Manag.ement, South Balaghat
Division, M.P for registration & processing fee payment
8 og" August 2024 Registration & processing fee payment through online mode
9 th Letter from CCF Balaghat to DFO, Balaghat regarding fixation of
24" September 2024 a date for site inspection visit
10 11" October 2024 Site inspection visits by CCF Balaghat, MP
11 th CCF Balaghat and V.P. (Project & Planning) Gemcokati
13 October 2024 Exploration Pvt. Ltd. meeting at CCF office
12 5th and 6t December 2024 Second review: 31 TCC Il
i i - Ath i 1 | t
13 | 26t and 27t December 2024 | Hird review: 41 TCC Il extended time period till 31t March 2025,
due to delayed forest permission for pitting and trenching
th Applied for offline permission for pitting and trenching based on
14 27 December 2024 new guidelines
15 15th January 2025 Received pitting and trenching permission from APCCF/Nodal

Officer, Bhopal Office

9|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI

D\ 4

Received pitting and trenching permission from DFO, Balaghat

th

16 29" January 2025 Office
Fourth review: 6th TCC-Il has extended project time period fill

17 27" 8 28" February 2025 | 30™ June 2025, for GR submission, due to delayed in forest
permission.

18 6" March 2025 Received permission from Range office

19 6" March 2025 Date of initiation of pitting/trenching work

20 1th April 2025 Completion of pitting and trenching work
Final review: 9t TCC Il for peer review nomination and

th

29 29" May 2025 submission. TCC Il recommended for peer review & submission.

30 6th June 2025 Nomination of peer reviewer for geological report

31 9th June 2025 Dispatch of hard copy by post and soft copy by email.

32 3rd July 2025 Received comments through email from the reviewer

33 7t July 2025 Received comments in hard copy from the reviewer
Placed before TCC with compliance report of Peer Reviewer. The

34 30t July 2025 TCC has approved the report & advised for circulation by 31st
August 2025.

35 20" August 2025. Final Report submitted to NMET Secretariate through mail.
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2.4 Investigating agency:

The investigation for the Reconnaissance Survey (G-4) in the Bhursadongari-Murum Block is being carried
out by Gemco Kati Exploration Private Limited, a reputed agency headquartered in Chandrapur,
Maharashtra. The company is entrusted with executing geological mapping, geochemical, pitting and
trenching based studies in the 100 sq. km project area. As a notified private exploration agency, Gemco
Kati is actively involved in mineral exploration under India's National Mineral Exploration Trust (NMET).
With expertise in advanced exploration methodologies and data interpretation, the agency plays a pivotal
role in identifying potential mineral zones and contributing to India's self-reliance in critical mineral
resources.

Name and Address of the Investigating agency
(a) Name of NPEA GEMCO KATI EXPLORATION PRIVATE LIMITED
(b) Name of Authorized Signatory Subrata Sarkar, Vice President (Projects & Planning)
(c) Postal address: E-77, MIDC Road, Chandrapur-442406.
(d) Telephone Number (Office): 07172-287200
(e) Fax number (Office): 07172-287200/230562
(f) Mobile No & Telephone Number (Residence): (+) 91 7044208900
(9) E-mail address: subrata.sarkar@gemcokati.com

2.5 Objectives of investigation:

The primary objective of the investigation in the Bhursadongari-Murum Block is to delineate zones with
anomalous concentrations of Platinum Group Elements (PGE), vanadium and associated minerals. This is
achieved through a systematic Reconnaissance Survey (G-4) aimed at identifying mineralized zones and
understanding their geological and geochemical characteristics. The investigation involves geological
mapping, analyzing available geophysical maps, trenching, pitting, and geochemical sampling, particularly
in laterite-covered hills and other anomaly zones. The study focuses on understanding the mineral potential
associated with Palaeo-Proterozoic volcanism, with an emphasis on platinum group minerals, vanadium
and associated mineralization.

2.6 Basis for taking up investigation:

The basis for undertaking the investigation in the Bhursadongari-Murum Block stems from India's National
Mineral Policy, 2016, and subsequent amendments to the Mines and Minerals (Development & Regulation)
Act, which encouraged exploration activities for non-fuel minerals. The Geological Survey of India's (GSI)
Atlas of Obvious Geological Potential Areas served as a critical reference, identifying this region as an area
of high potential for gold, PGE, REE and other associated mineralization. The project's foundation is further
supported by principles of Metallogenic Epochs, which indicate the region's geological suitability due to
Palaeo-Proterozoic volcanism. A reconnaissance field visit provided initial field data and confirmed the
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potential prompting the development of this greenfield exploration project. Identified as a gap area where

previous exploration was limited, the block was proposed for a systematic G-4 stage survey to unlock its
mineral resource potential.

2. 7 Details and nature and quantum of work proposed vs achievement:

Table 2. Showing the nature and quantum of work.

S.N. Nature of work Target assigned Target achieved
1 Geological Mapping (LSM) (sq. km) on
1:12,500 100 100
Technological (a) Surface exploration
2 | Trenching (cu. m) 150 150
Pitting (cu. m) 20 20
Geochemical survey
(a) Bed Rock Sample (Nos.) 50 50
3 | (b) Trench samples (Nos.) 50 50
(c) Latérite sampler for Vanadium (Nos) 30 30
Petrographic/ Minerographic studies
(a) Petrographic (Nos.) 20 20
4 | (b) Ore Microscopy (Nos.) 20 20
(c) EPMA 15 hrs. Dropped yvith TCCII
permission.

Chemical analysis (Nos.)

a) Major Oxides by XRF (+ Laterite analysis | 55 (Including 5 check

for Vanadium) samples) 50
5 b) For Gold by fire assay 11 samples 10
c) REE by ICPMS (34 elements) (Pitting and
trenching samples) 23 samples 20
d) PGE of field samples by Ni-S fire assay in 112 (Including 17 119
magnetic bearing gabbroic sample check samples)
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2.8 Personal involved:

The Bhursadongri-Murum Block involved a dedicated team of professionals who contributed their expertise
across various stages of the investigation. The personnel involved:

1. Subrata Sarkar: Vice President (Project & Planning) & Project Coordinator of QCI-NABET has
concluded the item and submitted the final report in association of his team members.

2. Dr. Vinay Sahay (Technical Area Expert: QCI-NABET): Senior Manager (Geology), assisted in
drafting of report.

3. Junior Geologists: S/Shri Tejeswar Barik, Ravikant Sinha, Chinmay Rout, Nitin and Ramraj Patel
have actively participated in field geological mapping & sampling, pitting and trenching. Devika
Nagpure & Amit Sahoo has contributed in GIS and maps preparation. Ravikant Sinha and Nitin
Baghel participated actively in forest permission activities for trenching. Kaustava Bhattacherjee,
Vijay Kumar, Suraj Vidhate and Subhajit Chakraborty have assisted in report finalization and
submission.

4. Chemical Analysis: Analysis for major oxide by XRF, was performed by Shiva Analytical (India)
Pvt. Ltd., Bengaluru and JNRRDC, Nagpur, whereas analysis for Gold by fire assay, REE by
ICPMS & PGE by Ni-S fire assay was performed by Shiva Analytical (India) Pvt. Ltd., Bengaluru
and Lucid laboratories private limited, Hyderabad.

5. Petrographic Study: Petrographic sample processing and studies were conducted by the inhouse
facility.

This team worked collaboratively to achieve the project's goal, combining their diverse skills to ensure the
successful completion of the exploration.
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CHAPTER-3
PROPERTY DESCRIPTION

3.1 A brief description of details of the area (Village Name, District, State, and Toposheet Number):

The Bhursadongari-Murum Block is located in the villages of Bhursadongari and Murum in Lanzi Tahsil,
Balaghat District, Madhya Pradesh, India. The survey is conducted on Toposheet No. 64C/11, covering an
area of 100 sq. km. Below Table 3 shows block related location and accessibility information.

Table 3. Location and accessibility information of the block

Location and accessibility information of the block

Tehsil/Taluk Lanji

District Balaghat

State Madhya Pradesh

Toposheet Number 64C/11

Nearest Rail Head Darekasa, Salekasa (About 15 Km)

Road Located on both side of Lanji-Khairagarh Road
Airport Gondia (50Km)

The Atlas of Geological Potential Areas (Figure 2) indicates that the entire Khairagarh volcano-sedimentary
sequence as OGP for gold.
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3.2 Geo-Coordinates of Corner Points: Table 4 provides the coordinates of the block boundary points.
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Table 4. The block's boundary is defined by the following coordinates:

S.N. Boundary points Latitude Longitude
1 A 21°27'46.37"N 80°29'58.23"E
2 B 21°27'44.64"N 80°44'3.32"E
3 C 21°26'38.92"N 80°43'8.81"E
4 D 21°25'58.33"N 80°42'17.21"E
5 E 21°24'7.20"N 80°41'54.18"E
6 F 21°24'8.64"N 80°36'10.23"E
7 G 21°26'36.13"N 80°36'10.33"E
8 H 21°26'35.00"N 80°29'57.70"E

3.3 Land Use/Cover and Forest Type:

The block presents a mix of agricultural land in the western flat-lying area and thick forest cover in the
eastern ridges and valleys. The forest is classified as dry deciduous forest with lateritic cappings and dense
vegetation. The forest land is under state ownership, and permissions for exploration activities are required
via the PARIVESH portal.

3.4 Free Hold/Lease Hold Details & Law and order situation:

The block includes freehold agricultural lands and state-owned forest land, requiring adherence to
government regulations and permissions for exploration activities. However, the Balaghat district has been
identified as one of the “most affected districts by Let Wing Extremism (LWE) vide OM No. F.N0.6/2/2015-
NMET/195 dated 08th July 2024. On the ground, the exploration agencies are required to inform the office
of Superintendent of Police (Naxalite Cell), Balaghat, Local Police station at Lanji town and the Forest
Range Office, West Lanji at Lanji town about movement and duration of the project personnel in the district.

3.5 Location and Accessibility:

The block is approximately 25 km from Amgaon and 10 km from Lanji town, connected by the Nagpur-
Amgaon-Lanji road. The nearest railway stations are Darekasa and Salekasa, located about 15 km from
the block, connected to the Mumbai-Howrah rail line. The nearest airports are Gondiya (50 km), Nagpur
(195 km), and Jabalpur (315 km).

3.6 Climate:

The region experiences a tropical climate with an average annual rainfall of 1633 mm. The monsoon
season lasts from mid-June to October, followed by a cool period from November to February. Summers
are hot, with temperatures rising up to 44°C, while winters are pleasant, with lows around 15°C.

16|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI
3.7 Flora and Fauna:
The area supports rich biodiversity, with common flora including teak, sal, bamboo, and grasses. Fauna

includes species like deer, jackals, wild boars, and various birds. Wildlife activity is more prominent in the
forested eastern region.

3.8 Geomorphology:

The block has contrasting terrain: the western part is flat and soil-covered, while the eastern region is
characterized by rugged ridges and valleys with elevations ranging from 304m to 566m. A trellis drainage
pattern dominates the eastern ridges, while a dendritic pattern is observed in the western plains.

3.9 Infrastructural facilities and Population:

The area has basic infrastructural facilities, including roads, small markets, and schools in nearby villages.
The population relies on agriculture and forestry for livelihood. Wari village in the north-central part is a
prominent settlement in the block.

3.10 Archaeological, historical sites and national parks etc.:

The survey area does not include significant archaeological or historical sites. However, nearby regions in
Balaghat District are known for their ancient temples and tribal culture. The block is not within or near any
national parks or wildlife sanctuaries, reducing ecological sensitivity concerns. A small portion of the block
passes through the tiger corridor.
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CHAPTER-4

PREVIOUS WORKS
4.1 Brief note on previous work:

Previous geological work in the Bhursadongari-Murum Block and its surrounding area has been limited due
to challenging terrain and security concerns linked to Naxalite activity. Historical studies include mapping by
Dr. S.N. Sarkar in 1949-50, chromite exploration by R.K. Sharma and Harbans Kumar in 1968, and regional
surveys by V.D. Mahajan in 1977. Geophysical studies were enhanced by the National Aero Geophysical
Mapping Programme (NAGMP) conducted by the Geological Survey of India (GSI) between 2017-2019,
which produced high-resolution magnetic and gamma-ray spectrometric maps. However, no systematic
ground geophysical or geochemical surveys were carried out in the block prior to this project. Geochemical
coverage under the National Geochemical Mapping Programme (NGCM) has also been absent. This
lack of detailed exploration highlighted the area as a gap zone, prompting the current investigation to
uncover its mineral potential systematically.

4.2 Details of previous exploration/investigation carried out by other agencies/parties:

Previous exploration in the Bhursadongari-Murum Block and its surrounding areas has been sporadic and
limited due to the inhospitable terrain and security concerns. The Geological Survey of India (GSI)
conducted initial mapping and investigations in the region, including chromite exploration by R.K. Sharma
and Harbans Kumar in 1968 and regional surveys by V.D. Mahajan in 1977. A 2012 study by Pradeep
Mawar focused on adjacent toposheets, while dimension stone investigations were carried out by AK.
Dawande and others in 1997. Geophysical investigations were advanced through GSI's National Aero
Geophysical Mapping Programme (NAGMP) (2017-2019), which provided airborne magnetic and
gamma-ray spectrometric data. However, no substantial ground geophysical or geochemical studies were
conducted in this specific block, and detailed exploration activities by other agencies remain sparse, leaving
significant gaps in understanding the area's mineral potential. This lack of prior detailed investigation
emphasized the need for the current Reconnaissance Survey.

4.3 In case the area forms part of the area covered earlier by exploration then same should be
shown in the map with proper scale and a brief description:

No prior studies had been conducted in the Bhursadongari-Murum Block area. As a result, there was no
available information on the presence or extension of platinum group minerals, vanadium or other
associated minerals into the Bhursadongari-Murum Block, except for the region identified by GSI as having
Obvious Geological Potential (OGP). This knowledge gap led to the selection of this area for a
reconnaissance survey, following a field visit and sampling of outcrops by geologists from the Exploration
Division of Gemco Kati Exploration Pvt. Ltd.
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CHAPTER-5

GEOLOGY OF THE AREA

5.1 Aerial reconnaissance:

The Aerial Reconnaissance for the Bhursadongari-Murum Block was conducted using satellite photographs
to provide an overview of the region’s surface geological features, surface structures, and potential mineral
deposits. This method allowed for a quick and efficient survey of inaccessible or difficult-to-reach areas,
offering valuable insights into the topography, rock formations, and fault systems. High-resolution satellite
images helped in identifying key geological structures, such as lineaments, ridges, and drainage patterns,
which are critical for the further exploration and mapping of mineral resources in the block. Additionally, the
aerial reconnaissance provided an opportunity to assess the overall environmental context, facilitating the
planning of ground-based field studies. Below Figure 3 shows the block on Google Earth satellite imagery.

ST

Bhursadongari-Murum Block, Balaghat District, M.P.

Legend
@ Block boundary points
() Block layout

Figure 3. Bhursadongari-Murum Block on Google Earth imagery.
5.2 Regional geological setup of the area:

The project area is situated in the north-central part of Survey of India Toposheet 64C/11. The exposed
rock formations in this region include the Precambrian Amgaon Gneiss, phyllite, meta-sediments, and basic
meta-lava enclaves. Additionally, rocks from the Palaeo-Proterozoic Nandgaon Volcanic Group and the
Meso-Proterozoic Khairagarh Volcanic Group are present. Younger lateritic capping has developed in
several locations over these formations.

The Amgaon Gneissic Complex in the block area comprises basement gneisses and supracrustal rocks,

including phyllites and enclaves of meta-lava. Additionally, the Nandgaon Group is represented by the Bijli

Rhyolites, while the Khairagarh Group consists of an alternating sequence of sandstones and basalts.
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The stratigraphic sequence of the lithological formations exposed in the region is presented in the Table 5
and Figure 4 below (Data: Bhukosh, GSI).

Table 5. Stratigraphic sequence of Bhursadongari-Murum block area (Data: Bhukosh, GSI).

Age Supergroup Group Formation
Kotima Basalt
Ghogra
Sandstone
Palaeo- Mangikhuta
Proterozoic — Khairagarh Basalt
Meso- Dongargarh Group Karutola
Proterozoic Supergroup Sandstone
Sitagota Basalt
Bortalao
Sandstone
Palaeo- Nandgaon o .
Proterozoic Group Billi Rhyolites
Amgaon Gneiss
Archaean Amgaon Gneissic Amgaon Group Phylltes
Complex Meta-lava
enclaves
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Figure 4. Lithological map of Toposheet 64C/11 (Bhukosh 1:50,000 Map, GSI); location of the
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5.3 Description of Stratigraphic Units:
Amgaon Gneissic Complex
5.3.1 Amgaon granitic gneiss / migmatite:

Amgaon granitic gneiss is usually medium to coarse-grained rock with well-developed foliation. The granitic
rock after a prolonged temperature and pressure influence has converted to gneiss. The texture is
granoblastic, equigranular to inequigranular; gneissic foliation is defined by sub-parallel alignment of biotite
flakes, elongated quartz and feldspar crystals; colour varies from light grey to pinkish grey (Pradeep
Mawar, 2012 — STM in contiguous toposheets).

5.3.2 Meta-lava / metabasalt / amphibolite enclaves:

In the western parts of the block where-in rocks of Amgaon gneissic complex are present, occur a few
enclaves of fine-grained massive metabasalt and medium to fine-grained amphibolite. However, extensive
cultivation activities overall several decades in this part of the block, have obliterated many such enclaves
shown on the Bhukosh geological map.

5.4 Dongargarh Super Group -
5.4.1 Nandgaon Volcanic Group

Only Bijli Rhyolite is exposed in the project area.

5.4.1.2 Bijli Rhyolite:

The rhyolites are hard, generally pink- and grey-coloured rocks. In the block area where outcrops were
encountered, they are porphyritic texture with phenocrysts of quartz and elongated feldspar set in medium
to fine grained matrix.

5.5 Dongargarh Supergroup -
5.5.1 Khairagarh Volcanic Group

As per the reported stratigraphy, there are 3 episodes of Khairagarh Basalts, alternating with clastic
sediments, represented by Sandstone.

5.5.1.2 Basalt:

The three episodes of basalts are represented by Lower Sitagota Basalt, Middle Mangikhuta Basalt and
Upper Kotima Basalt.
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Basalts occupy the valley portions in the eastern part of the block. They are greenish grey in general and
show a wide variety of textures — from hard compact fine-grained rocks to amygdular basaltic (and pitted
texture where amygdales are dislodged) to porphyritic textures with phenocrysts of glassy material set in
fine matrix.

5.5.1.3 Sandstone:

The three cycles of clastic sediment deposition are represented by Lower Bortalao Sandstone, Middle
Karutola Sandstone and Upper Ghogra Sandstone. The clastic sedimentation of Khairagarh Volcanics start
with a matured ortho-conglomerate which has well developed in one location within the present block.

The sandstones form the high ridges in the central and eastern part of the block area. They are grey to off-
white to pale pink coloured hard, compact rocks. They show primary bedding and cross lamination features
at places.

5.6 Laterite:

Several laterite occurrences have been mapped during the present fieldwork. These laterites have
developed over the Archean supracrustals as well as Paleo- and Mesoproterozoic volcanic rocks.

5.7 Clay:
Several clay pockets have developed along with laterites capping supracrustals.

5.8 Surface indication of mineralization:

The contact zone between basalt and sandstone did not yield good values of platinum group minerals and
rare earth minerals in the analyzed samples, except iron content. Samples were also analyzed for gold, but
the results were not encouraging. However, the lateritic crust developed on Amgaon phyllites, Sitagota
basalt and Kotima basalt yielded relatively encouraging values of titanium and vanadium.

Titanium-vanadium enriched lateritic deposits exhibit distinct surface indications that reflect their formation
through prolonged weathering of phyllite and basaltic rocks. One of the key indicators is the presence of
iron-rich lateritic crusts with reddish-brown, yellowish, or dark grey coloration, depending on the oxidation
state of iron and titanium minerals. These lateritic profiles are typically found as caprocks or plateaus in
block areas. In the south-western part of the block, laterite has developed over the Amgaon Phyllites. In the
south-eastern part, it caps the Kotima Basalt, the youngest volcanic sequence of the Khairagarh Group. In
the northern part it occurs as capping on Sitagota basalt.
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CHAPTER-6

ACTIVITY DURING THE PERIOD (GEOSCIENCE INVESTIGATION)
6.1 Geological mapping:

Large scale on 1: 12,500 scale

The geological map of the Bhursadongari-Murum Block illustrates various rock formations and geological
features present in the area. The block consists of a diverse range of rock types, including basaltic rocks
such as Kotima basalt, Sitagota basalt, and Mangikhuta basalt, as well as sandstone formations like
Bortalao sandstone, Karutola sandstone, and Ghogra sandstone. Metamorphic rocks, including phyllite and
granitic gneiss-migmatite, are also present, along with intrusive rocks. Additionally, significant lateritic
deposits indicate extensive weathering processes.

Large scale mapping was carried out using Brunton compass and hand-held GPS. Several basalt units are
mapped in the area, suggesting multiple episodes of volcanic activity. The presence of basalt flows,
including those of Kotima, Sitagota, and Mangikhuta, indicates that the region experienced repeated
basaltic eruptions. Alongside these volcanic formations, multiple sandstone units, such as Bortalao,
Karutola, and Ghogra sandstone, are delineated within the block. The occurrence of phyllite, along with
higher-grade metamorphic rocks like granitic gneiss-migmatite, suggests that parts of the block have
undergone significant metamorphism. The granite gneiss/migmatite forms a significant portion of the block,
particularly in the eastern, central and southern areas. The Bijli rhyolite is present in distinct pockets within
the block and is characterized by its hard, pink to grey coloration. The texture is predominantly porphyritic,
with large phenocrysts of quartz and feldspar embedded in a fine-grained matrix.

The intercalation of basaltic flows with sedimentary sandstones points to alternating phases of volcanic
activity and sediment deposition, indicating a tectonically active environment with evolving volcanic centres
and sedimentary basins. Furthermore, the presence of a lateritic cover on phyllite and basalt reflects
extensive surface weathering, highlighting the long-term geological processes that have shaped the region.
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6.2 Outcrop map on 1: 12,500 scale:

| GEOLOGICAL MAP OF BHURSADONGARI- MURUM BLOCK (SCALE: 1:12,500)
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Figure 5. Outcrop map of Bhursadongari Murum Block area (1:12,500 scale).

The outcrop map of the Bhursadongari-Murum Block illustrates outcrops of various types of rocks present in the area. The block consists of a diverse
range of rock types, including basaltic rocks such as Kotima basalt, Sitagota basalt, and Mangikhuta basalt, as well as sandstone formations like
Bortalao sandstone, Karutola sandstone, and Ghogra sandstone. Metamorphic rocks, including phyllite and granitic gneiss-migmatite, are also
present, along with intrusive rocks such as basic metalava. Additionally, significant laterites are also present in block area which are formed due to
residual enrichment process on phyllites and basalts. Apart from above mentioned rocks rhyolite is also present in block area.
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6.3 Description of rock types:
Ferruginous Quartzite

The ferruginous quartzite occurs as small linear ridges near the village Lohara. The rock is off-white to
brownish in colour and has lot of ferruginous venations, giving a surficial reddish tint to the rock.

Amgaon granitic gneiss / migmatite

The granite gneiss/migmatite forms a significant portion of the block, particularly in the southwestern,
central and southern areas. These rocks are medium to coarse-grained with a well-developed foliation, a
result of prolonged compressive stress acting upon the original granitic material. The texture varies from
granoblastic to inequigranular, with gneissic banding defined by the alignment of biotite, elongated quartz,
and feldspar. The colour ranges from light grey to pinkish grey, indicating variations in mineral composition.
The widespread presence of these rocks suggests deep-seated metamorphism and multiple phases of
deformation, reflecting the tectonic history of the region.

Phyllites

The phyllites are observed in parts of the block, representing low-grade metamorphosed sedimentary
rocks. These fine-grained, foliated rocks are primarily composed of quartz, sericite, and chlorite, giving
them a silky sheen. The foliation results from regional compressional forces, which have aligned the platy
minerals parallel to each other. The occurrence of phyllite within the block suggests an earlier sedimentary
sequence that underwent metamorphism, marking a transitional phase between sedimentation and higher-
grade metamorphic transformations.

Meta-lava / metabasalt / amphibolite enclaves

The basic metalava appears as enclaves within the gneissic terrain, mostly in the western, south-western
part of the block. These fine-grained, massive rocks have undergone varying degrees of metamorphism,
transforming into amphibolites and metabasaltic units. Although these enclaves are mapped in geological
records, extensive agricultural activity over decades has obscured many of their surface expressions. Their
presence suggests an early volcanic phase before subsequent metamorphic events.

Bijli Rhyolite

The Bijli rhyolite is present in distinct pockets within the block and is characterized by its hard, pink to grey
coloration. The texture is predominantly porphyritic, with large phenocrysts of quartz and feldspar
embedded in a fine-grained matrix. These volcanic rocks belong to the Nandgaon Group and indicate a
period of intense magmatic activity, likely linked to continental rifting or extensional tectonic settings. The
occurrence of rhyolite highlights the volcanic history of the region, with its silica-rich composition suggesting
explosive eruptions in the past.
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Dongargarh Supergroup — Khairagarh Group

Sandstone

The central and eastern part of the block is dominated by sandstone formations, including Karutola,
Ghogra, and Bortalao sandstone. These rocks are grey, off-white, and pale pink in colour, forming high
ridges that stand out in the landscape. Their hard and compact nature, along with the presence of well-
preserved bedding and cross-lamination features, indicates a sedimentary origin. The deposition of these
sandstones suggests fluvial or shallow marine conditions, possibly linked to an ancient sedimentary basin
that developed during the Proterozoic era. The variation in grain size and stratification within these
sandstones provides insights into the depositional environment and past sedimentary dynamics.

Basalt

Basaltic formations, including Kotima basalt, Mangikhuta basalt, and Sitagota basalt, occupy large portions
of the block, particularly in the valley regions of the central and eastern part. These rocks vary in texture,
ranging from hard, compact fine-grained basalts to amygdaloidal varieties, where vesicles formed by
escaping gases have later been filled with secondary minerals. The presence of these basaltic flows
indicates extensive volcanic activity, possibly associated with regional flood basalt events or tectonic rifting
that led to widespread lava emplacement.

| Latitude ’gﬂz@-u N
~“Longitude: 80° 37'53.2” E
g E(eVatlQn 717’+ 5m

§ ﬁe‘curacy 1.5m

b Time:24-05-17 12: 7 7
f L 3

’N6te 240517 R15 ?,‘ Vr
B ~ £
,J.ﬂ ‘: - ‘Kn{

Figure 6. Massive basalt outcrop — Sitagota basalt.
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Figure 8. Massive basalt — Kotima basalt.
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Laterite

The laterite occurrences are also found in patches within block area. These laterites have developed over
both Archean supracrustal rocks and Proterozoic volcanic formations, suggesting weathering under tropical
climatic conditions. The chemical weathering process has led to the leaching of silica and the concentration
of iron and aluminium oxides, forming the characteristic reddish-brown lateritic crust. The presence of
laterite also hints at potential mineral enrichment, particularly in iron and bauxite deposits. In the western
part of the block, laterite has developed over the Amgaon Phyllites. In the eastern part, it caps the Kotima
Basalt, the youngest volcanic sequence of the Khairagarh Group.

Figure 9. Laterite on ferruginous quartzite and phyllite seen in the cluster of hills northeast of Lohara.
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Figure 11. Laterite on ferruginous quartzite and phyllite seen in the cluster of hills northeast of Lohara.
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Figure 13. Laterite developed on Sitagota Basalt of Khairagarh Group volcanics.
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Figure 15. Laterite developed on Sitagota Basalt of Khairagarh Group volcanics. The bauxitic laterite
shows excellent development of pisolites.
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Figure 16. Laterite developed on Kotima Basalt of Khairagarh Group volcanics.

6.4 Petrological study:

Thin sections and ore microscopy of various rock types present in area (Fig-17) amounting 20 samples
have been studied for characterization and documentation of their petrography. Most of the samples are
sandstones & basalts and their metamorphic variants. Many samples contain amygdules of various shapes
and sizes, indicating their protoliths were of volcanic origin. A few samples display a relict cumulate texture,
although most of the primary minerals (pyroxene and plagioclase) have been transformed into an
assemblage of actinolite, chlorite, and epidote. The geological map with location of petrographic samples is
shown in Figure 17.
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Figure 17. Location map of petrological samples.
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Sample no. T1:
Sample number Latitude Longitude Mineralogy Name of rock
Quartz wacke with clasts and matrix of
T-1 21°24'15.2" 80° 37'24.7" | quartz from Karutola sandstone. Cement Sandstone
is <5% and is probably iron rich.
Figure 18. Outcrop of Sample No T1
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Figure 19. T1a. Photomicrograph showing well sorted, well rounded, elliptical clasts of quartz setin a
matrix made of quartz grains (well sorted in terms of composition but poorly sorted in terms of size). The
cement is negligible and is probably Fe rich PPL (Plane polarized light) view.

Figure 20. T1b. Photomicrograph showing well sorted, well rounded, elliptical clasts of quartz setin a
matrix made of quartz grains (well sorted in terms of composition but poorly sorted in terms of size). The
cement is negligible and is probably Fe rich. The undulose extinction in clasts is clearly observed. Quartz

grains in the matrix do not necessarily exhibit undulose extinction. BCN (Below crossed Nicol) view.
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Sample no. T2:
Sample number Latitude Longitude Mineralogy Name of rock
Metabasic ~ rock  with  Actinolite-
Plagioclase- clinopyroxene (?) and
Opaque mineral assemblage (Upper
Green schist facies) from Sitagota Amvadalar
T-2 21°26'9.9" 80° 38'25.2" | formation of Khairagarh Group. The fine b};gsalt

grained, amygdular character of the rock
probably indicates that the sample was
from a crust of a metamorphosed lava
unit.

Figure 21. T2a. Photomicrograph of a relict fine grained, nearly holocrystalline, granular texture in a rock
that now stands recrystallized. The mineral assemblage is made of plagioclase laths and small prisms of
mafic minerals (clinopyroxene and/ or amphibole) along with fairly well distributed Fe oxides. The presence
of a large somewhat elliptical space occupied by a well crystalline assemblage probably represents an
amygdale. PPL view
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Figure 22. T2b. Photomicrograph of a relict fine grained, nearly holocrystalline, granular texture in a rock
that now stands recrystallized. The mineral assemblage is made of plagioclase laths and small prisms of
mafic minerals (clinopyroxene and/ or amphibole) along with fairly well distributed Fe oxides. The presence
of a large somewhat elliptical space (an amygdule) occupied by a well-developed epidote. BCN view

Sample no. T3:
Sample number Latitude Longitude Mineralogy Name of rock
Metabasic rock from Sitagota formation
of Khairagarh Group with Actinolite-
Plagioclase- and Opaque mineral
T-3 21°26'0.1" 80° 37'18.8" | assemblage (Upper Green schist | Massive basalt

facies). The medium grained, well
crystaline character of the rock
indicates a metamorphosed lava unit.
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Figure 23. T3a. Photomicrograph showing a coarser grained assemblage of amphibole (altering to chlorite
at places) and plagioclase plus opaque minerals. The relict sub-ophitic texture in the rock is clearly
observed. PPL view.

Figure 24. T3b. Photomicrograph showing a coarser grained assemblage of amphibole (altering to chlorite
at places) and plagioclase plus opaque minerals. The relict sub-ophitic texture in the rock is clearly
observed. BCN view.
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Sample no. T4:
Sample number Latitude Longitude Mineralogy Name of rock
Metabasic rock from Sitagota formation
of Khairagarh Group. with Actinolite-
Plagioclase and Opaque mineral
T-4 21°27'6.5" 80° 40'6.3" | assemblage (Upper Green schist facies). | Massive basalt

The coarser grained, well crystalline,
inequigranular relict character of the rock
is very clearly observed.

Figure 25. T4.1a: Photomicrograph showing a medium to fine grained assemblage of amphibole (altering
to chlorite at places) and plagioclase plus opaque minerals. The mineral assemblage with higher RI
observed in a part of the field of view (e.g. in the area enclosed in the red ellipse) is likely to be epidote.
The relict inequigranular porphyritic texture in the rock is clearly observed. PPL view.

40|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI

Figure 26. T4.1b: Photomicrograph showing a medium to fine grained assemblage of amphibole (altering
to chlorite at places) and plagioclase plus opaque minerals. The mineral assemblage with higher RI
observed in a part of the field of view (e.g. in the area enclosed in the red ellipse) is confirmed to be

epidote. The relict inequigranular porphyritic texture in the rock is clearly observed. BCN view

Sample no. T5:

Sample number

Latitude

Longitude

Mineralogy

Name of rock

T-5

21° 26' 50.5"

80° 39'45.4"

Metabasic rock from Sitagota
formation of Khairagarh Group with
Actinolite- Plagioclase- and Opaque
mineral assemblage (Upper Green
schist facies). The coarser grained,
well crystalline character of the rock
probably indicates that the sample
was either from the core of a
metamorphosed lava unit or
represents a  metamorphosed
intrusive (say a dyke or a sill).

Massive basalt
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Figure 27. T5.1a: Photomicrograph showing a coarser grained assemblage of amphibole (altering to
chlorite at places) and plagioclase plus opaque minerals. Grains of epidote with irregular outlines are also
observed in different parts of the field of view. The relict sub-ophitic texture in the rock is clearly observed.

PPL view

Figure 28. T5.1b: Photomicrograph showing a coarser grained assemblage of amphibole (altering to
chlorite at places) and plagioclase plus opaque minerals. The relict sub-ophitic texture in the rock is clearly
observed. BCN view.
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Sample number

Latitude

Longitude

Mineralogy

Name of rock

21°25'22.8"

80° 36' 16.5"

A cataclasized rock from Bortalao
formation of Khairagarh group showing
presence of angular fragments of
quartzo-feldspathic assemblage in a
fine grained sericitic matrix. The
composition of the clasts and the matrix
together indicate that the cataclasized
rock was either a granitoid or a
feldspathic sandstone with clayey
matrix.

Pebbly
Sandstone

Figure 29. Outcrop of sample no T-5
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Figure 30. T6.1a: Photomicrograph showing cataclasized rock (either a granitoid or a feldspathic
sandstone with clayey matrix) with the formation of assorted angular clasts of quartz (dominant) and
feldspar (sub-ordinate) in a fine grained sericitic matrix. Note the difference in the degree of cataclasis in
different parts of the field of view. PPL view

Figure 31. T6.1b: Photomicrograph showing cataclastized rock (either a granitoid or a feldspathic
sandstone with clayey matrix) with the formation of assorted angular clasts of quartz (dominant and with
undulose extinction generated probably as a result of cataclasis) and feldspar (sub-ordinate) in a fine
grained sericitic matrix. Note the difference in the degree of cataclasis in different parts of the field of view.
PPL view
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Sample no. T7:
Sample number Latitude Longitude Mineralogy Name of rock
A quartzo-felspathic rock (granitic)
rock from anomalous zone at the
17| avwser || S Saots st il |l

c fabric. Protomylonite in a granitic
rock.

Figure 33. T7.1: Photomicrograph showing excellent development of s-c fabric in a granitic rock. Also note
the development of idioblastic, post deformational development of opaque minerals in the rock. PPL view.
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Figure 34. T7.2: Photomicrograph showing excellent development of s-c fabric in a granitic rock. The
formation of green micaceous aggregate in the pressure shadow region developed towards the tapering
ends of a quartz porphyroclast. PPL view.

Sample no. T8:

Sample number

Latitude

Longitude

Mineralogy

Name of rock

T-8

21°24'24.9"

80° 37" 19.5"

Metabasic rock from Sitagota formation
of Khairagarh group with Actinolite-
Plagioclase- and Opaque mineral
assemblage (Upper Green schist
facies). The medium to coarse grained,
well crystalline character of the rock
probably indicates that the sample was
probably taken either from the core of a
metamorphosed lava unit or from an
intrusive (say dyke or a sill).

Metabasalt
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Figure 35. T8.1a: Photomicrograph showing a coarser grained assemblage of amphibole (altering to
chlorite at places) and plagioclase plus opaque minerals. PPL view.

Figure 36. T8.1b: Photomicrograph showing a coarser grained assemblage of amphibole (altering to
chlorite at places) and plagioclase plus opaque minerals. BCN view.
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Sample no. T9:
Sample number Latitude Longitude Mineralogy Name of
rock

Metabasic rock from Sitagota formation

of Khairagarh group with Anthophyllite-
T-9 21° 25'46.5" 80° 37'21.4" | cummingtonite-  tremolite  (?) - | Metabasalt

Plagioclase- and Opaque mineral

assemblage (Upper Green schist facies).

Figure 37. T9.1a: Photomicrograph showing a large sheaf of amphibole (converting to fibrous assemblage
at places) and plagioclase plus opaque minerals. Grains of epidote with irregular outlines are also observed
in different parts of the field of view. PPL view.

48 |Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.

www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI

0.5 mm )

Figure 38. T9.1b: Photomicrograph showing a large sheaf of amphibole (converting to fibrous assemblage
at places) and plagioclase plus opaque minerals. Grains of epidote with irregular outlines are also observed
in different parts of the field of view. PPL view.

Sample no. T11:

Sample number

Latitude

Longitude

Mineralogy

Name of rock

T-11

21°24' 20.8"

80° 39' 29.5"

Sample from Ghogra formation of
Khairagarh group, Quartz arenite with
clasts and matrix of quartz showing
development of overgrowths around the
grain boundaries of clasts and thus
resulting in a clast supported rock (hence
termed as an arenite).

Sandstone
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Figure 39. T11- 1a: Photomicrograph showing well sorted (well sorted in terms of composition but poorly
sorted in terms of size), sub-rounded to well rounded, elliptical clasts of quartz grains. Note the point and
line contacts between different grains of quartz. The cement is negligible and is probably siliceous in nature
PPL view.

0.5 mm

Figure 40. T11- 1b: Photomicrograph showing well sorted (well sorted in terms of composition but poorly
sorted in terms of size), sub-rounded to well rounded, elliptical clasts of quartz grains. Note the point and
line contacts between different grains of quartz. The cement is negligible and is probably siliceous in nature
BCN view.
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Sample no. T16:

Sample number Latitude Longitude Mineralogy Name of rock

Sample from Ghogra formation of Khairagarh
group, Quartz wacke with clasts and matrix
of quartz. Matrix and cement together are
15% or so and matrix is probably iron rich.

T-16 21°24'20.6" | 80° 40' 57.4" Sandstone

Figure 41. T16- 1a: Photomicrograph showing well sorted (in terms of composition), sub-angular to well-
rounded clasts of quartz set in a matrix made of quartz grains. The size difference between clasts and
matrix being less pronounced). The cement is probably Fe rich. PPL view.

Figure 42. T16- 1b: Photomicrograph showing well sorted (in terms of composition), sub-angular to well-
rounded clasts of quartz set in a matrix made of quartz grains. The size difference between clasts and
matrix being less pronounced). The cement is probably Fe rich. BCN view.
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Sample number Latitude Longitude Mineralogy Name of rock
Metabasic rock form Sitagota formation of
Khairagarh ~ group  with  Actinolite-
Plagioclase- epidote and Opaque mineral
assemblage (Upper Green schist facies). Amvadaloidal
T-17 21°26'28.2" | 80°38'11.9" | The fine to medium grained and the }Il?,gasalt

presence of a large flattened vesicle in the
rock probably indicates that the sample was
probably taken from the crust of a lava unit
that now stands metamorphosed.

Figure 43. T17.1a: Photomicrograph showing a fine to medium grained assemblage of amphibole (altering
to chlorite at places) and plagioclase plus opaque minerals. The relict igneous texture in the rock is largely

obliterated in this field of view. PPL view.
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Figure 44. T17.1b: Photomicrograph showing a fine to medium grained assemblage of amphibole (altering
to chlorite at places) and plagioclase plus opaque minerals. The relict igneous texture in the rock is largely
obliterated in this field of view. BCN view.

Sample no. T19:

Sample number

Latitude

Longitude

Mineralogy

Name of rock

T-19

21°27'19.7"

80° 38'6.9"

Metabasic rock form Sitagota
formation of Khairagarh group
with Actinolite- Plagioclase and
Opaque mineral assemblage
(Upper Green schist facies). The
fine to  medium  grained,
amygdular character of the rock
probably indicates that the sample
was from a crust of a
metamorphosed lava unit.

Massive Basalt
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Figure 45. T19- 1a: Photomicrograph of a relict fine to medium grained, inequigranular, porphyritic nearly
holocrystalline, granular texture in an igneous rock that now stands recrystallized. The mineral assemblage
is made of plagioclase laths and small prisms of mafic minerals (amphibole and/ or clinopyroxene) along
with fairly well distributed Fe oxides. PPL view.

0.5 mm %

Figure 46. T19- 1b: Photomicrograph of a relict fine to medium grained, inequigranular, porphyritic nearly
holocrystalline, granular texture in an igneous rock that now stands recrystallized. The mineral assemblage
is made of plagioclase laths and small prisms of mafic minerals (amphibole and/ or clinopyroxene) and
epidote grain assemblage along with fairly well distributed Fe oxides. PPL view.
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14-Sample no. T20:

Sample number Latitude Longitude Mineralogy Name of rock

Metabasic rock form Sitagota formation of
Khairagarh group with Actinolite- Chlorite-
Plagioclase- Opaque minerals assemblage
(Upper Green schist facies).

T-20 21°26'57.1" | 80°39'561.1" Metabasalt

Figure 47. T20.1a: Photomicrograph showing an assemblage of amphibole (altering to chlorite at places
and plagioclase plus opaque minerals. (PPL view).

Figure 48. T20.1b: Photomicrograph showing an assemblage of amphibole (altering to chlorite and
showing twinning at places and plagioclase plus opaque minerals. (BCN view).
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6.5 Ore microscopic study:

20 samples have been studied for characterization and documentation of their ore minerals and their locations are shown in below figure 49. More
or less all polished sections showed the presence of heamatite/magnetite mineral.

N
LOCATION OF ORE MICROSCOPIC STUDY SAMPLES SHOWN ON GEOLOGICAL MAP OF BHURSADONGARI- MURUM BLOCK J@%

(SCALE: 1:12,500) E
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Figure 49. Location of ore microscopic samples studied from the block area.
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Sample No: - P/1

Sample number Latitude Longitude Name of rock

P-1 21°24' 474" 80° 37' 41.6" Hematite bearing foliated Metabasalt

Figure 50. Hand specimen Sample ID-P/1-Altered mafic rock/Metabasalt.

In reflected Light- the rock shows presence of 55% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture. These
phenocrysts are primary suspected to be the chromite or ferric chromite are converted to
magnetite/hematite due to alteration viz a viz metamorphism.

Figure 51. The photomicrograph of altered meta basalt shows presence of cumulates of euhedral ferric
chromite or magnetite/hematite grains. The grains show pitted and are highly fracture nature (Reflected
Light; 2.5X).
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Sample No: - P/2

Sample number Latitude Longitude Name of rock

Hematite bearing foliated

P-2 21°24' 326 80° 37'31.5 Metabasalt

In reflected Light- the rock shows presence of subordinate or (5%) minor amount of oxide mineral phases
presents as euhedral to subhedral grains in the altered groundmass (chlorite). They are occurring as fine
disseminations and show preferred alignment to the deform planes. It is euhedral in shape and shows
bright steel grey color. They show pinkish grey color magnetite as relict phase in the steel grey color
hematite indicating primary magnetite grains are altered to hematite during post magmatic processes like,
deformation and hydrothermal alteration.

Magnetite
/ &

Hematite

Figure 52. The photomicrograph of meta-basalt shows replacement texture with inclusion of relict
magnetite (pink grey) within hematite (steel grey) crystal (Reflected Light; 20X).
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Sample No: - P/3

Sample number Latitude Longitude Name of rock

P-3 21°24'31.3" 80° 37' 30.5" Weathered silicified Metabasalt

Figure 53. Hand specimen Sample ID-P/3 Silicified metabasalt.

In reflected Light- the rock shows presence of subordinate or (10%) minor amount of oxide mineral phases
presents as subhedral grains in the altered groundmass (chlorite+quartz). It is euhedral in shape, shows
bright steel grey color and pitted nature. They are suspected to magnetite/hematite minerals.

Figure 54. The photomicrograph of meta-basalt shows well developed magnetite/hematite crystal with
pitted and fracture nature (Reflected Light; 10X).
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Sample No: - P/4 (Silicified metabasalt contact)

Sample number Latitude Longitude Name of rock

P-4 21°24' 371" 80° 37' 34.6" Silicified Metabasalt

In reflected Light- the rock shows presence of subordinate or minor amount of oxide mineral phases
presents as subhedral grains in association with chlorite vein. It shows bright steel grey color, pitted nature
with corroded grain boundaries. They are primary suspected to be the chromite or ferric chromite are
converted to magnetite/hematite during the hydrothermal alteration.

Chlorite

Figure 55. The photomicrograph of quartzite shows chlorite vein consist of tiny oxide grains (Fe-
chromite/magnetite/hematite) (Reflected Light; 10X).
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Sample No: - P/5

Sample number Latitude Longitude Name of rock

P-5 21° 24' 53.6" 80° 37' 50.2" Silicified Metabasalt

Figure 56. Silicified metabasalt.
In reflected Light- the rock shows presence of 20% to 30% modal distribution of iron oxide mineral, which
are mostly euhedral to subhedral grains of magnetite and hematite. At most of the places grains are in
skeletal form, shows bright steel grey color, pitted nature with development of radiation needle like hematite

crystals.

PO 100 m
L35 bl

Figure 57. The photomicrograph of altered meta basalt shows presence of cumulates of euhedral skeletal
magnetite/hematite grains. The grains show pitted and development of radiating to needle like

hematite/specularite grains (Reflected Light; 5X).
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Sample No: - P/6

Sample number Latitude Longitude Name of rock

P-6 21°24' 47.3" 80° 37' 41.6" Metabasalt

i

Al NOTER
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Figure 58. Altered mafic rock/Metabasalt.

—

In reflected Light- the rock shows presence of 70% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture. They preserved
both magmatic cumulate phases with mutual boundary texture as well as subjected to the brittle
deformation and fracturing as post magmatic effect. These phenocrysts are primary suspected to be
magnetite or hematite due to alteration viz a viz metamorphism. The vein of magnetite/hematite occur as
release iron oxide from primary magnetite after post magmatic effect or deformation.

B

Figure 59. The photomicrograph of subhedral magnetite grains shows pitted and fracture nature (Reflected
Light; 10X).
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Sample No: - P/7

Sample number Latitude Longitude Name of rock

p-7 21°24' 371" 80° 37' 34.6" Silicified Metabasalt

Figure 60. Silicified metabasalt.

In reflected Light- the rock shows presence of 20-25% modal distribution of iron oxide mineral, which are
mostly euhedral to subhedral grains of magnetite and hematite. At most of the places grains are in fresh
nature, shows bright steel grey color, with development of radiation needle like hematite or specularite

crystals.

Figure 61. The photomicrograph shows development of radiating to needle like hematite/specularite grains
(Reflected Light; 5X).
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Sample No: - P/8

N
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Sample number

Latitude

Longitude

Name of rock

P-8

21° 24' 57.9"

80° 37' 51.6"

Metabasalt

In reflected Light- the rock shows presence of 70% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture. They preserved
both magmatic cumulate phases with mutual boundary texture as well as subjected to the brittle
deformation and fracturing as post magmatic effect. These phenocrysts are primary suspected to be the

Figure 62. Altered mafic rock/Metabasalt.

I

chromite or ferric chromite are converted to magnetite due to alteration viz a viz metamorphism.

Figure 63. The photomicrograph of altered meta basalt shows presence of cumulates of euhedral ferric
chromite or magnetite grains. The grains show pitted and are highly fracture nature (Reflected Light; 2.5X).
64|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI

D\ 4

Sample No: - P/9

Sample number Latitude Longitude Name of rock

P-9 21° 26' 35.2" 80° 39' 51.6" Silicified Metabasalt

Figure 64. Silicified metabasalt.

In reflected Light- the rock shows presence of 20% to 30% modal distribution of iron oxide mineral, which
are mostly euhedral to subhedral grains of magnetite and hematite. At most of the places grains are in
skeletal form, shows bright steel grey color, pitted nature with development of radiation needle like hematite

crystals.

Figure 65. The photomicrograph of altered meta basalt shows presence of cumulates of euhedral
magnetite/hematite grains shows pitted nature (Reflected Light; 2.5X).
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Sample No: - P/10 (Altered mafic rock/Metabasalt)

Sample number

Latitude

Longitude

Name of rock

P-10

21°24' 491"

80° 39' 24.8"

Metabasalt

In reflected Light- the rock shows presence of 20% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture. They preserved
both magmatic cumulate phases with mutual boundary texture as well as subjected to the brittle
deformation and fracturing as post magmatic effect. These phenocrysts are primary suspected to be the
chromite or ferric chromite are converted to magnetite due to alteration viz a viz metamorphism. The fine-
grained matrix also consists of dusty magnetite minerals development due to the release of iron oxide from

mafic as well as primary iron oxide mineral.

Figure 66. The photomicrograph of altered meta basalt shows presence of cumulates of iron oxide within

fine grained chlorite groundmass (Reflected Light; 2.5X).
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Sample No: - P/11

Sample number Latitude Longitude Name of rock

P-11 21°27'17.0" 80° 40' 42.3" Silicious metabasalt

Figure 67. Silicious metabasalt.

In reflected Light- the rock shows presence of 30-25% modal distribution of iron oxide mineral, which are
mostly euhedral to subhedral grains of magnetite and hematite. At most of the places grains are in fresh
nature, shows bright steel grey color, with development of radiation needle like hematite or specularite

crystals.

Figure 68. The photomicrograph shows presence of euhedral magnetite/hematite grains (Reflected Light;
5X).
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Sample No: - P/12

N
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Sample number

Latitude

Longitude

Name of rock

P-12

21° 26' 35.7"

80° 39'48.2"

Metabasalt

In reflected Light- the rock shows presence of 25% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture. They preserved
both magmatic cumulate phases with mutual boundary texture as well as subjected to the brittle
deformation and fracturing as post magmatic effect. They also show remobilization with development of
veins and stringers. These phenocrysts are primary suspected to be the chromite or ferric chromite are
converted to magnetite due to alteration viz a viz metamorphism. The veins and stringers are generally
comprised of the radiating to needle like crystal of hematite or specularite. The fine-grained matrix also
consists of dusty magnetite minerals development due to the release of iron oxide from mafic as well as
primary iron oxide mineral.

Figure 69. Altered mafic rock/Metabasalt.
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Figure 70. The photomicrograph of altered meta basalt shows presence of euhedral phenocryst of Fe-
chromite or magnetite in the very fine-grained chlorite+dusty magnetite matrix, Note-the remobilization of
magnetite in to the veins and stringers (Reflected Light; 2.5X).

69|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI
D\ 4

Sample No: - P/13

Sample number Latitude Longitude Name of rock

P-13 21°24' 47.8" 80° 37" 41.7" Metabasalt

Figure 71. Altered mafic rock/Metabasalt.

In reflected Light- the rock shows presence of 75% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture in magnetite. They
preserved both magmatic cumulate phases with mutual boundary texture as well as subjected to the brittle
deformation and fracturing as post magmatic effect.

Figure 72. The photomicrograph of altered meta basalt shows presence of cumulates of euhedral

magnetite grains. The grains show pitted and are highly fracture nature (Reflected Light; 2.5X).
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Sample No: - P/14

Sample number Latitude Longitude Name of rock

P-14 21° 26' 36.9" 80° 39' 52.0" Metabasalt

Figure 73. Highly altered metabasalt.

In reflected Light- the rock shows presence of oxide mineral phases presents as euhedral to subhedral
grains in association with chlorite vein. It shows bright steel grey color, pitted nature with corroded grain
boundaries. They are primary suspected to be magnetite converted to the hematite during the post

episodes/events.

Figure 74. The photomicrograph shows sieve texture within euhedral magnetite/nematite grain (Reflected
Light; 5X).
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Sample No: - P/[15

Sample number Latitude Longitude Name of rock

P-15 21° 26' 34.0" 80° 39' 50.3" Metabasalt

Figure 75. Altered mafic rock/Metabasalt.

In reflected Light- the rock shows presence of 80% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture in magnetite. They
preserved both magmatic cumulate phases with mutual boundary texture as well as subjected to the brittle
deformation and fracturing as post magmatic effect.

Figure 76. The photomicrograph of altered meta basalt shows presence of cumulates of euhedral

magnetite grains. The grains show sieved, pitted and are highly fracture nature (Reflected Light; 2.5X).
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Sample No: - P/16

Sample number Latitude Longitude Name of rock

P-16 21° 25'48.8" 80° 38'40.4" Silicious metabasalt

Figure 77. Silicified metabasalt.

In reflected Light- the rock shows presence (20%) minor amount of oxide mineral phases present as
subhedral grains in the altered groundmass (chlorite+quartz). It is euhedral in shape, shows bright steel
grey color and pitted nature. They show both development of radiating specular hematite as well as

euhedral hematite as disseminations.

Figure 78. The photomicrograph of meta-basalt shows magnetite as micro-phenocryst in the fine-grained
groundmass (Reflected Light; 2.5X).
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Sample No: - P/17

Sample number Latitude Longitude Name of rock

P-17 21°24'8.7" 80° 37'19.0" Silicious metabasalt

Figure 79. Silicified metabasalt.

In reflected Light- the rock shows presence of subordinate or (10%) minor amount of oxide mineral phases
presents as euhedral to subhedral grains in the altered groundmass (chlorite). They are occurring as fine
disseminations and show preferred alignment at places. It is euhedral in shape and shows bright steel grey
color. They show pinkish grey color magnetite as relict phase in the steel grey color hematite indicating
primary magnetite grains are altered to hematite during post magmatic processes like, deformation and
hydrothermal alteration.

Figure 80. The photomicrograph of meta-basalt shows hematite grains set-in fine-grained groundmass
(Reflected Light; 10X).
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Sample No: - P/18

Sample number Latitude Longitude Name of rock

P-18 21°24'12.5" 80° 37' 21.2" Sheared metabasalt

l : ,;V,"i
110" 111 "112"1/3"1/4"1/5 " 1/6 " 1/7 "1
Al & ) ]

NOT FOR /A COMMED 1A w5

Figure 81. Sheared metabasalt.

In reflected Light- the rock shows presence of 20% oxide mineral phases presents as euhedral to
subhedral grains in the altered groundmass (chlorite). They are occurring as fine disseminations and show
preferred alignment to the deform planes. It is euhedral in shape and shows bright steel grey color. They
show pinkish grey color magnetite as relict phase in the steel grey color hematite indicating primary
magnetite grains are altered to hematite during post magmatic processes like, deformation and
hydrothermal alteration.

Figure 82. The photomicrograph of meta-basalt shows hematite grains set-in fine-grained groundmass
shows pitted nature (Reflected Light; 10X).
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Sample No: - P19

Sample number Latitude Longitude Name of rock

P-19 21°24' 46.4" 80° 37' 40.9" Metabasalt

Figure 83. Altered mafic rock/Metabasalt.

In reflected Light- the rock shows presence of 55% of modal distribution of oxide mineral present as
euhedral to subhedral phenocryst as well as very fine inhomogeneous disseminations in the groundmass.
The phenocryst shows bright steel grey color, pitted nature with development of fracture. These
phenocrysts are primary suspected to be the chromite or ferric chromite are converted to
magnetite/hematite due to alteration viz a viz metamorphism.

Figure 84. The photomicrograph of altered meta basalt shows presence of cumulates of euhedral
magnetite/hematite grains. The grains show pitted and are highly fracture nature (Reflected Light; 2.5X).
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Sample No: - P/20 (Sheared metabasalt)

Sample number Latitude Longitude Name of rock

P-20 21°26'21.5" 80° 39' 33.6" Silicious metabasalt

In reflected Light- the rock shows presence of subordinate or minor amount of oxide mineral phases
presents as subhedral grains in association with chlorite vein. It shows bright steel grey color, pitted nature
with corroded grain boundaries. They are generally magnetite grains altered to hematite during the
hydrothermal events.

Figure 85. The photomicrograph shows development of need like specular hematite along the euhedral
magnetite/hematite) (Reflected Light; 10X).
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6.6 Whole rock analysis (Major oxides):

The objective of major oxide analysis is to identify mineralization in laterite, to determine the chemical
composition of rock and mineral samples by quantifying the concentration of key oxides & to correlate
chemical composition of host rock with PGE content if possible. This analysis helps in understanding the
geochemical characteristics, mineralogical composition, and petrogenesis of the rocks. The major oxides
typically analysed include silica (SiO-), alumina (Al,O3), iron oxides (Fe,O3, FeO), calcium oxide (Ca0),
magnesium oxide (MgO), sodium oxide (Na,O), potassium oxide (K,O), titanium dioxide (TiO,),
manganese oxide (MnQO), and phosphorus pentoxide (P,0s) (Table 6).

The data contains various oxides that provide insights into the geochemical composition of the samples.
Silicon dioxide (SiO,) is present in significant amounts, indicating the presence of silicate-rich minerals
such as quartz and feldspar. Aluminium oxide (Al,O3) appears in moderate to high concentrations,
suggesting the presence of alumino-silicate minerals, possibly from weathered feldspar, lateritic or bauxite
deposits. Iron oxide (Fe,03) shows a wide range of values, with some samples exhibiting exceptionally
high percentages, likely pointing to iron ore mineralization in the form of hematite or magnetite.

Titanium dioxide (TiO,) is consistently found in varied proportions, suggesting the presence of minerals like
rutile or ilmenite. Calcium oxide (CaO) and magnesium oxide (MgO) appear in varying amounts, potentially
representing calcium and magnesium bearing minerals. The presence of sodium oxide (Na,O) and
potassium oxide (K,0) suggests feldspar or clay minerals contributing to the composition. Sulphur trioxide
(SO,) is detected in small quantities, possibly linked to sulfate minerals. Loss on ignition (LOI) values vary
across the samples, indicating volatile components such as hydroxides, carbonates, or organic matter. The
geochemical trends observed in the dataset highlight the diverse nature of the mineralogical composition,
ranging from silicate-dominated rocks to iron-rich parts and possible lateritic weathering products.

In the region where the Sitagota basalt is in contact with the Karutola sandstone, martite formed through
oxidation of magnetite. Hydrothermal fluids rich in oxygen, water, and carbon dioxide may have scavenged
iron along the pathway & exsolved through foliated contact zone between Sitagota basalt & Karutola
sandstone forming iron-bearing minerals like magnetite. Later due to oxidising fluids or surficial condition
magnetite, oxidized it into hematite, forming martite as a pseudomorph. This meant that martite retained the
octahedral crystal shape of magnetite, even though its chemical composition had changed. The result was
a reddish-brown to steel-grey iron oxide mineral, distributed as disseminated grains as well as segregated
bands within the sandstone. This process increased the iron content in the sandstone, also may have been
the cause of PGE enrichment.
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Table 6. Analysis Results of BRS and channel samples (Major oxide by XRF).
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Sample

SN D Lithology Latitude Longitude Fe Si02 | AI203 | S P MnO P205 | TiO2 | MgoO Ca0 K20 | Fe203 | SO3 BaO V205 | Na20 | LOI Sro Zr02 | Cr203
1 030523-03 Bijli rhyolite 21°26'17.60" | 80° 36' 14.74" 96.22 0.97 <0.05 | <0.05 0.05 | <0.05 | <0.05 | 0.07 2.14 | <0.05 | <0.05 | <0.05 | 0.084 0.36 | <0.05 | <0.05 | <0.05
2 231127-02 Laterite over phyllite 21°26'58.04" | 80° 34'34.07" | 34.01 18.66 19.28 0.02 0.12 | <0.05 0.28 0.98 0.1 | <0.05 | 0.17 48.62 0.05 0.08 0.14 | <0.08 | 11.53
3 231127-03 Laterite over phyllite 21°27'5.12" 80° 34'30.59" | 32.76 | 20.95 19.18 | <0.01 0.1 | <0.05 0.22 1.32 0.09 | <0.05 | 0.06 46.83 | <0.05 0.09 0.14 | <0.08 | 10.98
4 231127-06 Laterite over phyllite 21°27'18.14" | 80°34'24.51" | 25.77 23.6 23.66 | <0.01 0.11 <0.05 0.26 1.17 0.17 0.06 | 0.38 36.85 | <0.05 0.14 0.11 | <0.08 | 13.46
5 231127-07 Laterite over phyllite 21°27'21.81" | 80°34'26.35" | 31.11 19.61 20.24 | <0.01 0.36 | <0.05 0.82 1.13 0.12 0.06 | 0.25 44.48 | <0.05 0.12 0.09 | <0.08 | 12.99
6 231127-08 Laterite over phyllite 21°27'23.69" | 80°34'15.72" 33.1 | 20.83 19.64 | <0.01 0.12 | <0.05 0.27 0.83 0.24 0.11 1.1 47.33 | <0.05 0.11 0.07 | <0.08 9.39
7 231127-12 Laterite over phyllite 21° 27" 3.93" 80° 34'10.33" | 29.94 | 22.62 20.92 | <0.01 0.04 | <0.05 0.1 0.91 0.13 | <0.05 | 0.43 42.8 | <0.05 0.09 0.1 | <0.08 | 11.77
8 231127-15 Laterite over phyllite 21°26'52.34" | 80°34'19.30" | 44.77 | 10.67 11.56 | <0.01 0.2 | <0.05 0.47 0.43 0.09 | <0.05 | 045 64 | <0.05 0.08 0.08 | <0.08 | 12.08
9 231127-16 Laterite over phyllite 21° 26'50.66" | 80°34'25.36" | 33.72 19.4 19.29 | <0.01 0.1 | <0.05 0.23 0.84 0.14 | <0.05 | 0.74 48.2 | <0.05 0.11 0.09 | <0.08 | 10.89
10 231127-17 Laterite over phyllite 21°26'56.75" | 80°34'45.90" | 41.98 | 23.64 9.87 | <0.01 0.26 0.06 0.6 0.45 1.7 212 | 1.32 60.01 | <0.05 | <0.05 0.1 | <0.08 | <0.1
11 231127-18 Laterite over phyllite 21° 27' 23.93 80° 35'8.034" | 34.74 | 18.99 17.29 | <0.01 0.19 | <0.05 0.44 1.03 0.18 | <0.05 | 0.83 49.66 | <0.05 0.07 0.08 | <0.08 | 11.34
12 231127-11 Laterite over phyllite 21° 27" 7.44" 80° 34' 7.90" 29.95 | 22.44 21.31 <0.01 0.06 | <0.05 0.13 0.93 0.13 | <0.05 | 0.51 42.83 | <0.05 0.11 0.1 | <0.08 | 11.43
Foliated quartz
hematite chlorite o gt W o qpt "
13 240124-01 rock from 21° 24' 46.35 80° 37' 40.61 42.64 | 18.64 13.3 | <0.01 0.03 | <0.05 0.06 0.96 | <0.05 | <0.05 | 2.21 60.97 | <0.05 | <0.05 0.05 0.29 3.45 | <0.05
lous zone
Foliated quartz
. hematite chlorite o oyt u o a7t "
14 240124-01 rock from 21° 24' 46.35 80° 37' 40.61 396 | 2441 12.32 | <0.01 0.05 | <0.05 0.11 0.93 | <0.05 | <0.05 | 2.02 56.62 | <0.05 | <0.05 0.05 0.24 3.23 | <0.05
lous zone
Foliated quartz
hematite chlorite o gt " o qpt "
15 240124-04 rock from 21° 24' 53.59 80° 37' 50.24 36.77 | 31.21 6.48 | <0.01 | <0.01 <0.05 | <0.05 045 | <0.05 | <0.05 | 1.72 52.57 | <0.05 | <0.05 | <0.05 0.08 1.35 | <0.05
anomalous zone
Foliated quartz
16 | 24012405 'r‘:::’f'r';fnm“"‘e 21°24'55.54" | 80°37'51.48" | 3269 | 38.83 | 9.32 | <0.01 | <0.01 | <0.05 | <0.05 | 0.65 | <0.05 | <0.05 | 225 | 46.73 | <0.05 | <0.05 | <0.05 | 0.08 | 195 | <0.05
anomalous zone
Channel sample
from shear or mixed
17 CS-3.1 zone near Sitagota 21°24'12.45" | 80° 37'20.98" 46.29 12.19 0.076 0.15 0.9 2.64 | <0.05 | 0.24 32.03 | <0.05 | <0.05 | <0.05 | <0.08 521 | <0.05
basalt & Karutola
sandstone contact
Channel sample
from shear or mixed
18 CS-3.2 zone near Sitagota 21°24'12.45" | 80° 37'20.98" 43.98 14.88 0.13 0.21 1.21 3.14 0.1 ] 0.31 30.12 | <0.05 | <0.05 | <0.05 | <0.08 5.71 | <0.05
basalt & Karutola
sandstone contact
CS-3.3 Channel sample
from shear or mixed
19 zone near Sitagota 21°24'12.45" | 80° 37" 20.98" 51.27 11.82 0.06 0.42 0.91 2.53 02 | 0.1 27.75 | <0.05 | <0.05 0.05 | <0.08 4.57 | <0.05
basalt & Karutola
d contact
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S.N. f;"“"'e Lithology Latitude Longitude Fe sio2 | A1203 | s P MnO | P205 | Tio2 | Mgo | ca0 | K20 | Fe203 | s03 | Bao | v205 | Na20 | Lol | sro | zr02 | cr203
Channel sample from
shear or mixed zone
20 | 534 | nearSitagotabasalt& | 21°24' 12.45' | 80° 37" 20.98" 4245 | 999 <005 | 031 | 074 | 141 | 0413 | 034 | 3047 | <005 | <0.05 | <0.05 | <0.08 | 491 | <0.05
Karutola sandstone
contact
240504- Massive basalt from ° n " o A W
2n |2 S oo 21° 27" 6.54 80° 40' 6.35 979 | 4955 | 1445 | <0.05 | <005 | o044 | 043 | 114 | 577 | 981 | 037 | 1399 | <0.05 | <0.05 | <0.05 | 224 | 249 | <0.05
240524- Massive basalt from ° gt " o Q7 "
2 |2 P 21°24'3372" | 80° 37031 977 | 4836 | 1418 | <0.05 | <005 | 047 | 0411 | 089 | 685 | 1084 | 037 | 1397 | <0.05 | <0.05 | <0.05 | 169 | 236 | <0.05
240531- Leucocratic probably
B |4 andesitic basalt from | 21°26'1.46" | 80°36'48.89" | 7.72 | 4959 | 1292 | <0.05 | <0.05 [ 014 | 006 | 051 [ 989 | 1119 | 020 | 11.04 | <0.05 | <0.05 | <0.05 [ 166 | 251 | <0.05
Sitagota formation
240531- Massive basalt from ° nEt " o Q7 "
u |2 A 21°25'4660" | 80°3730.36" | 942 | 495 | 1414 | <005 | 005 | o048 | 011 | 09| 676 | 1064 | 021 | 1347 | 0001 | <005 | <005 | 157 | 228 | <0.05
240607- Massive basalt from ° 9 " o Qg "
5 | 20 Sitacots farmation 21°27'19.68" | 80°38'6.90 953 | 49.85 | 14.22 | <005 | <005 | 043 | o012 | 102 | 633 | 986 | 023 | 1363 | <0.05 | <0.05 | <0.05 | 215 | 220 | <0.05
240502- Gabbroic rock from ° n " o A "
% |2 Stacera formation 21°27'33.28" | 80° 40'5.31 956 | 4927 | 1443 | <0.05 | <005 | o048 | 011 ] 093 | 645 | 1132 [ 011 | 1366 | <0.05 | <0.05 | <0.05 | 158 | 241 | <0.05
Multiphase rock from
240503- | Sitagota formation o o " ° 40 "
|2 e onaim 21°27' 2682 | 80°4020.98" | 878 | 4743 | 1500 | <005 | 006 | 045 | 041 | 092 | 458 | 1649 | <0.05 | 1255 | <0.05 | <0.05 | <0.05 | 0.4 | 262 | <0.05
magma mixing
2 | 240506 | Gabbroic rock from 21°26'5634" | 80°40'851" | 953 [ 5033 | 1373 | <005 | 006 | 014 | 014 | 108 | 501 | 916 [ 008 [ 1363 | <005 | <0.05 | <005 | 193 | 461 | <0.05
01 Sitagota formation . . : : ) ) ) i i i i ! ! i ! ! ! ! ! !
240506- Gabbroic rock from ° npt " o Q' "
2 |2 o o 21°26'57.10" | 80°39'51.44" | 1046 | 4922 | 1353 | <005 | 005 | 047 | 045 | 119 | 548 | 1087 | 037 | 1496 | <0.05 | <0.05 | <0.05 | 151 | 267 | <0.05
30 | 2051 | SabbroffomSitagota | p1o g5 991" | 80°38'25.19" | 973 | 49.42 | 1393 | <0.05 [ <0.05 | 047 | 012 | 095 | 64 | 1019 | 028 [ 1391 | 0083 | <005 | <005 | 221 | 224 [ <005
240517- Massive basalt from ° Hat u o nqt "
T S Sitagota formation 21°26'26.15" | 80°38'7.79 949 | 4947 | 1424 | <005 | <005 | o046 | 011 | 091 | 632 | 1039 | 034 | 1356 | <0.05 | <0.05 | <0.05 | 207 | 228 | <0.05
240518- Massive basalt from ° Hpt " o nqt "
2 |2 Sitagota formation 21°25'5657" | 80° 38 3.34 969 | 4894 | 1382 | <005 | 005 | o016 | 011 ] 095 | 687 | 93| o084 | 138 | <005 | 006 | <005 | 192 | 3.03 | <0.05
240523- Gabbroic rock from ° ot " o a7 "
I Sitagota formation 21°24'46.40" | 80°3732.21" | 943 | 50.38 | 1453 | <005 | 006 | 043 | 012 | 105 | 592 | 881 | 026 | 1348 | <0.05 | <0.05 | <0.05 | 218 | 299 | <0.05
240527- Gabbroic rock from ° ot y o a7 \
u | oo fomation 21°24' 24.935" | 80°3719.45" | 964 | 4975 | 1399 | <0.05 | <005 | 043 | 043 | 106 | 57| 1079 [ 018 | 1378 | <0.05 | <0.05 | <0.05 | 1.84 | 247 | <0.05
240529- | Amygdular basalt from o gt " o npr "
B | o e 21°24'53.02 | 80°36'51.49" | 921 | 49.84 | 1322 | <005 | <005 | 045 | 041 ] 091 | 802 | 912 | 044 | 1347 | <0.05 | <0.05 | <005 | 252 | 233 | <0.05
3 | 2050 | GabbrofromSitagota | pyo 553123 | 80°3713.97 | 973 | 483 | 1427 [ <005 [ 005 | 015 [ 01| 084 [ 701 [ 1083 | 016 [ 1391 | <005 | <005 | <005 | 186 | 241 | <0.05
37 | 2059 | GabbroftomSitagota | p10 95 008" | 80°3718.76" | 947 | 50.35 | 1447 | <005 | <005 [ 042 | 042 | 097 | 571 96 | 025 | 1354 | <0.05 | <005 | <0.05 | 286 | 211 | <0.05
240604- Gabbroic rock from ° g7 " o a7 "
B | 2 oo fomaction 21°27' 2556" | 80° 37 22.63 74| 528 | 109 | <005 | 007 | 011 | <005 | 046 | 1068 | 942 | 036 | 1058 | <005 | <0.05 | <005 | 1.57 | 282 | <0.05
240527- Gabbroic rock from o ot " o 7 a
B | Sitagotn formation 21°24' 2493 | 80°3719.45" | 964 | 4975 | 1399 | <0.05 | <005 | 043 | 013 | 106 | 57| 1079 [ 018 | 1378 | <0.05 | <0.05 | <0.05 | 1.84 | 247 | <0.05
240523- Gabbroic rock from ° gt " o a7 "
a |20 St ostion 21°24'46.40" | 80°373221" | 943 | 5038 | 1453 | <005 | o006 | 043 | o012 | 105 | 592 | 881 | 026 | 1348 | <0.05 | <0.05 | <0.05 | 218 | 299 | <0.05
240524- Massive basalt from ey " o Q7 "
a | 2 Sitacots fonmation 21°24'33.72" | 80° 37 0.31 977 | 4836 | 1418 | <0.05 | <0.05 | 047 | o011 | 089 | 685 | 1084 | 037 | 1397 | <0.05 | <0.05 | <0.05 | 169 | 236 | <0.05
ap | 205 | Amygdularbasatfiom | g0 55302 | 80° 365149 [ 921 | 4984 | 1322 | <005 | <005 [ 045 | 041 | 091 | 802 [ 912 | 044 | 1317 | <005 [ <0.05 | <005 | 252 | 233 | <0.05
itagota formation
240530- { Gabbro from Sitagota
43 | 19 form;‘i’or'f'“ ftago 21°25'31.23" | 80°37'13.97" | 973 | 483 | 1427 | <0.05 | 005 | 0.5 01| 084 | 701 ] 1083 | 016 | 1391 | <0.05 | <0.05 | <0.05 | 1.8 | 241 | <0.05
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GEMCO % KATI
SN f;"“"'e Lithology Latitude Longitude Fe | sioz2 | Aro3 | s P Mno | P205 | Tio2 | Mgo | cao | K20 | Fe203 | 03 | Ba0 | v205 | Na20 | Lo | sro | zro2 | cre03
Foliated quartz
hematite chlorite o ot " o Q7 "
a4 | s | e otere | 2rr2ets7r | soosrosst | 4o | 2337 | 212 [ <001 | 036 | <005 | 083 | 016 | 018 | 141 [ 006 | 7047 [ <005 [ 01 [ <005 | <008 [ 152
zone
Foliated quartz
45 | 23112504 | hematite chlorite 21°24'1540" | 80°3722.35" | 47.26 | 2248 | 627 | <0.01 | 003 | <005 | 0.08 | 055 | <0.05 | <005 | <0.05 | 67.54 | <0.05 | 006 | <0.05 | <008 | 287
rock from Anomaly . g . g ! : ' ! ' ' ' ' ' ' ' ' ' ' :
zone
Foliated quartz
46 | 23112506 | hematite chlorite 21°24'14.43 | 80°37 1961 | 34.38 | 4254 | 464 | <001 | 003 | 009 | 007 | 020 | o068 | 006 | 000 | 4943 | <005 | 01| <005 | <008 | 227
rock from Anomaly . : . g ' ! ! ' ' ) ' ' ' ' ' ' ' ' :
zone
47 ZR‘})%W' Laterite over phylite | 21°27'20.58" | 80°35'3.87" | 3198 | 191 | 19.35 | <0.05 [ 023 | <0.05 [ 059 | 134 | 01| <005 | 059 | 4573 | <0.05 | <005 [ 012 | <0.08 | 1279 | <0.05
48 | 24061116 | Laterite over phyllite | 21° 27 1051 | 80° 34 22.05° | 3452 | 23.6 | 13.79 | <0.05 | 0.09 | <0.05 | 054 | 078 | 0.05 | <0.05 | 0.16 | 49.36 | <0.05 | <0.05 | 0.09 | <0.08 | 11.41 | <0.05
49 | 24061122 | Laterite over phyllite | 21° 27 2.23' | 80° 34 20.88' | 3550 | 18.64 | 17.69 | <0.05 | 0.09 | <0.05 | 02 | 069 | 0.08 | <005 | 058 | 509 | <0.05 | <0.05 | 0.08 | <0.08 | 10.69 | <0.05
50 | 24061217 | Laterite over phylite | 21° 27 24.91" | 80° 34 31.41" | 29.56 | 24.25 | 20.42 | <0.05 | 0.09 | <0.05 | 021 | 141 | 016 | 007 | 067 | 42.28 | <0.05 | <0.05 | 0.12 | <0.08 | 1048 | <0.05
51 | 200" | Laterite overphylite | 21°27'6.23" | 80°33'55.20" | 32.69 | 20.85 | 19.48 | <0.05 | 007 | <005 | 022 | 14| 041 | <005 | 062 | 4674 | <005 | <005 | 042 | <0.08 | 1049 | <0.05
52 | 240613.25 | Laterite over phylite | 21° 26 51.39" | 80° 33 30.99" | 31.98 22 | 194 | <005 | 041 | <0.05 | 047 | 071 | 043 | <0.05 | 089 | 4573 | <0.05 | <0.05 | 0.47 | <0.08 | 1047 | <0.05
53 | 2% | Laterite overphylite | 21°26'54.24" | 80°33 36.18" | 31.91 | 21.56 | 19.18 [ <0.05 | 009 | <0.05 | 026 | 085 | 042 | <005 | 067 | 4562 | <005 | <005 | 008 | <0.08 | 11.35 | <0.05
54 | 2| Laterite overphylite | 21°26'53.48" | 80°33 35.60" | 3261 | 20.8 | 19.28 [ <0.05 | 011 [ <005 | 022 | 103 | 006 | <005 | 045 | 4663 | <005 | <005 | 0.4 | <0.08 | 1148 | <0.05
55 | 240612.06 | Laterite over phylite | 21° 27 18.57" | 80° 34 9.77" | 35.75 | 18.23 | 17.59 | <0.05 | 0.06 | <0.05 | 0.3 | 139 | 005 | 006 | 04 | 5143 | <0.05 | <0.05 | 0.1 | <0.08 | 10.79 | <0.05
240606- Laterite over ° npt " o Qg "
56 | 2 Snagota formation | 21°26/56.54' | 8038253 | 2426 | 535 | 3105 [ <005 | 043 | <005 | 022 | 41| 042 | 006 | <005 | 347 [ <005 | <005 [ 041 | <0.08 | 2405 | <005
Laterite over ° A " o qqt i
57 | awosinot | g omation | 217273592 | 80°38°21.31" [ 1958 | 688 | 3832 | <005 | 0.6 | <005 | 03| 62| 042 | 034 <005 | 2801 | 007 | <005 | 021 | <008 | 193 | <005
Laterite over o o " o qqt "
58 | 200073 | R ion | 217272657 | 80°38 197" | 3304 | 113 | 2789 | <005 | 01 | <005 [ 038 | 617 | 007 | <005 [ <005 | 4725 | 04| <005 | 024 | <008 | 1653 | <005
Laterite over o o " o qqt "
59 | awoaie2s | GRuCRO ion | 217273773 | 80°38°3060° | 2744 | 454 | 3125 | <005 | 043 | <005 | 025 | 663 [ 01| <005 | <005 | 3024 | 009 | <005 | 02 | <008 | 1742 | <005
240608- Laterite over o o " o nqt u
60 | 29 St aion | 217273220 | 80°38 365" | 3296 | 591 | 2654 | <005 [ 026 [ <005 [ 022 | 454 | 009 | <005 | <005 [ 4713 | o008 | <005 | 02 | <008 15 | <0.05
61 | 01R | parerte overKotima | o1o 430,80 | 80741218 | 4032 | 11.38 | 1605 [ <0.05 | 0.7 [ <005 | 039 [ 335 | 005 [ <005 | 007 [ 5764 | 009 | <0.05 | 022 [ <0.08 [ 1054 | <005
21-11-24- Rock form ° ot " o a7 "
6 |2 R pGEone | 217241270 | 807372090 [ 3800 [ 3852 | 764 | <008 [ 005 [ 012 | o012 | o063 | 125 | <005 | 04| 4732 | <008 [ <005 [ <005 | 008 | 382 | <005
21-11-24- Rock form ° ot " o a7 "
& | & N mGEzons | 21724 11.00" | 80°3723.10" [ 3458 | 4965 | 044 [ <0.08 | <005 | <0.05 | <005 | <0.05 | <005 | <0.05 | 009 [ 4945 [ <008 | <005 | <005 | 008 | 02| <005
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6.7 Platinum group elements (PGE) analysis:

About 38 bed rock samples were analyzed along the contact or hybrid zone of Karutola sandstone and
Sitagota basalt where earlier samples, in Maneri Sitapala project, yielded relatively higher values of
platinum group elements. The primary focus was on analyzing the distribution of platinum (Pt), palladium
(Pd), ruthenium (Ru), rhodium (Rh), iridium (Ir), and osmium (Os) to assess the PGM potential in the
sampled area of the block. The sample locations are shown in below Figure 86.

Platinum (Pt) is present in majority of samples indicating it is the dominant PGE present in the contact zone
region. The total PGE content varies significantly across different samples, indicating spatial heterogeneity
in PGM concentration. The highest total PGE value observed is 0.308 ppm (308 ppb) in Sample ID 240124-
05 (Table 7). In this sample platinum value is 0.27 ppm (270 ppb). Except this one sample, all samples are
having PGE values below 100 ppb. Some samples exhibit multi-element occurrences, such as Pt and Ru,
while many others show values below the detection limit (BDL) for all elements. The contact zone samples
between basalt and sandstone did not yield good values of platinum group minerals in the analyzed
samples.
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LOCATION OF SAMPLES ANALYSED FOR PGE SHOWN ON GEOLOGICAL MAP OF BHURSADONGARI- MURUM BLOCK @@

(SCALE: 1:12,500)

80°30'0"E 80°31'0"E 80°32'0"E 80°33'0"E 80°34'0"E 80°35'0"E 80°36'0"E 80°37'0"E 80°38'0"E 80°39'0"E 80°40'0"E 80°41'0"E 80°42'0"E 80°43'0'E 80°44'0"E
1
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S| [7] ANOMALY ZONE WITH SWALL TO MEDIUM 2] korma BasaLt BHIHEHIOLTE S
HEAMITE PSEUDOMORPHS [[3_] GHOGRA SANDSTONE (5 ] pviLTe
I ANOMALY ZONE WITH MEDIUM TO (4] MANGIKHUTA BASALT BASIC METALAVA
LARGE HEMATITE PSEUDOMORPHS AMGOAN GNEISS
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Figure 86. Location map of samples analyzed for platinum group elements analysis.
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Table 7. Analysis Results of BRS Samples (PGE by NiS fire assay).

Total | Total

S.N. | SampleID | Lithology Latitude Longitude Pt Pd Ru Rh Ir Os PGE | PGE

(ppm) | (ppb)
1 240119-02 | Basalt, coarse grained 21°26'39.41" | 80° 39'46.43" | 0.021 [ <0.005 | <0.005 | <0.005 | 0.007 | <0.005 | 0.028 | 28
2 | 240119-02a | Basalt, coarse grained 21°26'39.41" [ 80° 39'46.43" | 0.028 [ <0.005| 0.02 | <0.005| 0.012 | <0.005 | 0.06 | 60
3 240119-05 | Ferruginous Sandstone, Hematite crystal bearing | 21° 26' 35.76" | 80° 39'48.23" | 0.025 | <0.005 | 0.01 | <0.005 | <0.005 | <0.005 | 0.035 | 35
4 | 240119-05A | Ferruginous Sandstone, Hematite crystal bearing | 21° 26' 35.74" | 80° 39'48.23" | 0.039 | 0.006 | 0.02 | 0.008 | 0.01 [ <0.005| 0.084 | 84
4 | 240119-05A | Ferruginous Sandstone, Hematite crystal bearing | 21° 26' 35.74" | 80° 39'48.23" [ BDL | 0.015 | BDL BDL BDL BDL | 0.015 | 15
5 240119-07 | Ferruginous Sandstone, Hematite crystal bearing | 21° 26' 34.03" | 80° 39'49.51" | 0.037 | <0.005 | 0.02 | 0.006 | 0.007 | <0.005 | 0.069 | 69
6 240119-13 | Ferruginous Sandstone, Hematite crystal bearing | 21° 26'21.52" | 80° 39'33.61" | 0.018 | <0.005 [ 0.021 | <0.005 | <0.005 | <0.005 | 0.039 | 39
7 240120-02 | Spinel crystal bearing anomaly zone 21°26'35.18" [ 80°39'51.59" [ 0.029 [ <0.005 | 0.034 | 0.007 | <0.005 | <0.005 | 0.07 | 70
8 240124-01 | Spinel crystal bearing anomaly zone 21°24'46.35" | 80° 37'40.61" [ 0.011 [ <0.005 | 0.028 | 0.006 | <0.005 | <0.005 | 0.045 | 45
9 | 240124-01a | Spinel crystal bearing anomaly zone 21°24'46.44" | 80° 37'40.93" | 0.029 [ <0.005 | 0.022 | <0.005 | <0.005 | <0.005 | 0.052 | 52
10 | 240124-01' | Spinel crystal bearing anomaly zone 21°24'46.35" | 80° 37'40.61" [ 0.01 [ <0.005| 0.01 | <0.005 | <0.005 | <0.005 | 0.02 | 20
11 | 240124-02 | Spinel crystal bearing anomaly zone 21°24'47.26" | 80°37'41.60" [ 0.02 [ <0.005| 0.01 | <0.005| 0.012 | <0.005 | 0.042 | 42
12 | 240124-03 | Spinel crystal bearing anomaly zone 21°24'49.10" | 80° 37'42.55" [ 0.01 [ <0.005| 0.02 | <0.005 | <0.005 | <0.005 | 0.03 | 30
13 | 240124-03A | Spinel crystal bearing anomaly zone 21° 24'49.49" | 80° 37'43.23" | <0.005 [ <0.005 | 0.04 | <0.005 | <0.005 | <0.005 | 0.04 | 40
14 | 240124-04 | Spinel crystal bearing anomaly zone 21°24'53.59" | 80° 37'50.24" | 0.042 [ <0.005| 0.04 | 0.007 | <0.005 | <0.005 | 0.089 | 89
15 | 240124-06 | Spinel crystal bearing anomaly zone 21°24'57.90" | 80° 37'51.58" | <0.005 [ <0.005 | 0.02 | <0.005 | <0.005 | <0.005 | 0.02 | 20

16 | 240124-05 | Spinel crystal bearing anomaly zone 21°24'55.54" | 80°37'51.49" [ 0.27 | <0.005| 0.03 | 0.008 | <0.005 | <0.005 | 0.308 | 308
17 | 240406-03 | Foliated quartz chlorite hematite rock 21°24'8.65" | 80°37'19.00" [ 0.005 | 0.009 [ <0.005 | <0.005 | <0.005 | <0.005 | 0.014 | 14
18 | 240406-06 | Foliated quartz chlorite hematite rock 21° 24'12.53" | 80° 37' 21.15" | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
19 | 240409-R03 | Foliated quartz chlorite hematite rock 21°24'31.35" | 80° 37'30.52" | 0.007 | 0.005 | <0.005 | <0.005 | <0.005 | <0.005 | 0.012 | 12
20 | 240413-R05 | Spinel bearing rock from anomaly zone 21°24'47.83" | 80° 37'41.65" | 0.015 | 0.008 | <0.005 | <0.005 | <0.005 [ 0.006 | 0.028 | 28
21 | 240413-R07 | Spinel bearing rock from anomaly zone 21° 24' 47.40" | 80° 37'41.64" | <0.005 | 0.013 | 0.005 | <0.005 | <0.005 | <0.005 | 0.018 [ 18
22 | 240415-05 | Foliated quartz chlorite hematite rock 21°25'10.18" | 80° 37'55.57" | 0.01 | <0.005 | 0.01 | <0.005 | <0.005 | <0.005 [ 0.02 [ 20
23 | 240416-01 | Foliated quartz chlorite hematite rock 21°25'48.79" | 80° 38'40.41" | <0.005 | 0.01 | <0.005 | <0.005 | <0.005 | <0.005 | 0.01 10
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Total | Total
S.N. | Sample ID | Lithology Latitude Longitude Pt Pd Ru Rh Ir Os PGE | PGE
(ppm) | (ppb)

24 | 240416-R06 | Foliated quartz chlorite hematite rock 21°25'40.59" | 80° 38'37.11" | <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
25 | 240418-10 | Foliated quartz chlorite hematite rock 21°25'53.24" | 80° 38'51.72" | <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
26 | 240419-R07 | Foliated quartz chlorite hematite rock 21°26'9.41" | 80°39'10.59" | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
26 | 240419-R07 | Foliated quartz chlorite hematite rock 21°26'9.41" | 80°39'10.59" | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
27 | 240419-R08 | Foliated quartz chlorite hematite rock 21°26'12.06" | 80° 39'16.14" | <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
28 | 240422-R04 | Foliated quartz chlorite hematite rock 21°26'21.39" | 80° 39' 33.74" | <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
29 | 240423-R03 | Foliated quartz chlorite hematite rock 21° 26'34.04" | 80° 39'50.28" | <0.005 | <0.005 | 0.007 | <0.005 | <0.005 | <0.005 | 0.007 | 7
30 | 240423-R05 | Foliated quartz chlorite hematite rock 21°26'35.28" | 80° 39'52.64" | <0.005 [ 0.007 | <0.005 | <0.005 | <0.005 | <0.005 | 0.007 | 7
31 | 240424-02 | Foliated quartz chlorite hematite rock 21°26'59.61" | 80° 40" 29.96" | <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
32 | 240425-03 | Foliated quartz chlorite hematite rock 21°27'17.02" | 80° 40'42.32" | 0.014 [ 0.007 | <0.005 | <0.005 | <0.005 | <0.005 | 0.022 | 22
33 | 240425-05 | Foliated quartz chlorite hematite rock 21°27'14.65" | 80° 40" 39.48" | <0.005 [ 0.005 | 0.006 | <0.005 | <0.005 | <0.005 | 0.012 | 12
34 | 240426-08 | Foliated quartz chlorite hematite rock 21°27'31.39" | 80° 40" 52.47" | <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0 0
35 CS-3.1 Foliated quartz chlorite hematite rock 21°24'12.45" | 80° 37'20.98" | <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0

36 CS-3.2 Foliated quartz chlorite hematite rock 21°24'12.45" | 80° 37'20.98" [ 0.006 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | 0.006

37 CS-3.3 Foliated quartz chlorite hematite rock 21°24'12.45" | 80° 37'20.98" [ 0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | 0.005

38 CS-34 Foliated quartz chlorite hematite rock 21°24'12.45" | 80° 37'20.98" [ 0.012 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | 0.012 | 12
[] Check sample results from Lucid laboratory, Hyderabad. [ ] Sample results from Shiva Analytical, Bengaluru.
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6.8 Mineralogy of the ore zones:

About 20 polished sections were prepared to study the mineralogy of iron ore rich zone along the contact
zone of Karutola sandstone and Sitagota basalt. All polished sections showed the presence of heamatite
mineral. It is dark brownish grey, medium to coarse grained, massive and compact. It comprises mainly a
cumulate of oxide metallic ore mineral forming cubic /octahedral crystals. The ore mineral is nonmagnetic
and steel grey in colour has metallic lustre, brown streak, high specific gravity and exhibits alteration to a
brownish red amorphous material.

The section in transmitted light shows mostly opaque grains with straight and regular grain boundaries. The
low volume cementing material or the matrix is greyish or colourless and is studded with fine particles of
opaque minerals. The cementing material exhibits uneven or patchy greyish interference colours. It may be
siliceous or clayey in composition and has a large percentage of dispersed fine-grained Fe-oxide (?)
opaque minerals. In reflected light a portion of the section shows euhedral minerals of square, rhombic or
polygonal shapes, regular outline, deep fractures, greyish white colour and moderate reflectance. An
overall cumulate texture is indicated. The discrete euhedral polygonal grains exhibit strong anisotropism.
The grains may have intergrown twinning of individuals in different orientations which exhibit differential
extinction.

Figure 87. The foliated quartz-chlorite-hematite rock with rich disseminations of Euhedral crystals of
Hematite.
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Figure 88. The foliated quartz-chlorite-Hematite rock, with disseminated euhedral Hematite crystals.
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6.9 Pitting:

About 10 pits were excavated in the block area (Figure 89). Each pit measured 1 meter in width, 1 meter in
depth, and 2 meters in length. Samples were taken from each pit to characterize it stratigraphically as well
as spatially. The pits were excavated into laterized Amgaon phyllite (7 pits), laterized Sitagota basalt (2
pits) and laterized Kotima basalt (1 pit) to assess the quality of the mineralized zones in terms of iron,
alumina, titanium, and vanadium content, based on the results of outcrop sample analysis (Table 8 & 9).

The alumina (Al,O3) content in the samples shows considerable variation. The values range from a
minimum of 12.49% to a maximum of 31.14%. Most of the samples fall within the range of approximately
13% to 20%, suggesting aluminous laterite nature of the majority of the pit samples. However, a few
significantly higher values, particularly those above 29%, point to zones of strong alumina enrichment.
These elevated concentrations indicate towards a bauxite-rich pockets.

The iron (Fe) content in the samples varies from a low of 27.33% to a high of 43.54%. The overall
distribution shows that most of the values lie in the range of 33% to 41%, indicating a consistently moderate
to high-grade iron presence across the samples. The average iron content appears to be around 35.29%,
which is indicative of a fairly iron-rich zone, suitable for further exploration.

The titanium dioxide (TiO;) content in the samples shows a clear distinction between a few high-
concentration values and a majority of lower ones in the pit samples. The TiO, values range from 0.63% to
4.72%. However, three samples show significantly higher concentrations, above 2.9%, with one reaching
nearly 4.72%, indicating potential zones of Ti-rich mineralization.

The vanadium pentoxide (V,Os) content in the samples shows a narrow and fairly consistent range. The
values span from <0.05% to 0.20%, with most values clustering between 0.10% and 0.14%. This
consistency suggests limited but uniformly distributed vanadium presence in the analyzed area.

The V,05 values observed in the aluminous laterites of the Bhursadongari—-Murum Block (from 10 pits, 7
pits yielded vanadium values in the range of 0.10% to 0.20%) are comparable to grades in other region’s
Geological Survey of India-led G3 stage projects:

1. Arunachal Pradesh (Depo area, Papum Pare District) for Graphite and Vanadium (Field season
program: 2018-2019):

o> At 0.05% V,0s5 cut-off, 0.388805 MT with 0.188% grade.
o At 0.1% cut-off, 0.300012 MT with 0.228% grade.

These values led to G3 resource estimation and auctioned. M/s Vedanta Limited was the preferred bidder.
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2. Madhya Pradesh (Khapripani Block, Dindori District) for Bauxite and Aluminous Laterites (Field season
program: 2021-2022):

RS

X 68.8461 MT at 0.05% V,05 cut-off and

®,

x4 35.4617 MT at 0.10% cut-off from aluminous laterite zones.

X/

Above examples substantiate that vanadium values from 0.10%-0.20%, from pitting upto 1 meter depth,
hold commercial significance, especially in surficial lateritic contexts containing, titanium, aluminium and
iron.

The silica (SiO,) content in the samples displays a moderately wide range, varying from a low of 6.88% to
a high of 21.49%. The distribution shows a moderate increase, with initial values below 10% and later
values reaching above 18%, indicating zones of relatively higher siliceous material in some parts of the
area.

Table 8. Analyzed pits having some relevant major oxides.

SN. Sample ID | Type of laterites Latitude Longitude Al203 Fe Fe203 Si02 TiO2 V205
1 BM-PIT- Laterized Kotima | 21°24'29.9'N 80°41'22.9"E 12.49 43.54 62.26 14.10 2.96 0.1
01/X basalt
2 BM-PIT- Laterized Sitagota | 21°27'26.8"N 80°38'30.0"E 29.23 29.33 41.93 8.06 373 0.20
02/X basalt
3 BM-PIT- Laterized Sitagota | 21°27'38.3'N 80°38'30.7"E 31.14 27.33 39.08 6.88 472 0.14
03/X basalt
4 BM-PIT- Laterized Amgaon | 21°27'21.5"N 80°352.6'E 20.29 30.86 4413 21.24 1.09 0.08
04/X phyllite
5 BM-PIT- Laterized Amgaon | 21°27'23.7'N 80°34'5.2"E 13.79 41.46 59.28 14.35 0.63 <0.05
05/Y phyllite
6 BM-PIT- Laterized Amgaon | 21°27'21.6"N 80°34'24.1"E 15.50 38.92 55.65 18.05 1.23 0.12
06/X phyllite
7 BM-PIT- Laterized Amgaon | 21°27'4.9'N 80°34'10.7'E 18.04 36.17 51.71 18.44 0.99 0.14
071y phyliite
8 BM-PIT- Laterized Amgaon | 21°26'57.3'N 80°34'35.2'E 17.90 33.63 48.09 21.49 0.92 0.10
08/X phyliite
9 BM-PIT- Laterized Amgaon | 21°26'45.8'N 80°34'12.3'E 16.87 35.84 51.24 19.48 0.69 0.07
09/Z phyliite
10 BM-PIT- Laterized Amgaon | 21°27'4.9'N 80°33'56.3"E 18.66 35.72 51.07 19.63 0.93 0.18
100y phyliite
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LOCATION OF PITTING AND TRENCHING SHOWN ON GEOLOGICAL MAP OF BHURSADONGARI- MURUM BLOCK
(SCALE: 1:12,500)
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Figure 89. Location of pit and trenches.
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Table 9. Analyzed pits having result of major oxides.

S.N. | Sample ID IZ ‘{gﬁt:: Latitude Longitude AI203 | BaO | CaO | Fe Fe203 | K20 | MgO | MnO | Na20 | P S P205 | SO3 Sr0 Si02 | TiO2 | V205 | LOI
BM-PIT- Laterized

1 01/X Kotima 21°24'29.9'N | 80°41'22.9"E | 12.49 | <0.05 | <0.05 | 43.54 | 62.26 <0.05 | <0.05 | <0.05 | <0.08 | <0.05 | <0.05 | 0.11 <0.05 | <0.05 | 141 296 | 0.11 7.73
basalt
BM-PIT- Laterized

2 02/X Sitagota | 21°27'26.8"N | 80°38'30.0"E | 29.23 | <0.05 | <0.05 | 29.33 | 41.93 0.1 0.1 <0.05 | <0.08 | 0.13 <0.05 | 0.3 <0.05 | <0.05 | 8.06 373 | 0.20 15.96
basalt
BM-PIT- Laterized

3 03/X Sitagota | 21°27'38.3"N | 80°38'30.7"E | 31.14 | <0.05 | <0.05 | 27.33 | 39.08 0.11 0.11 <0.05 | <0.08 | 0.11 <0.05 | 0.26 0.07 <0.05 | 6.88 472 | 014 17.13
basalt
BM-PIT- Laterized

4 04/X Amgaon | 21°27'21.5"N | 80°35'2.6'E 20.29 | <0.05 | <0.05 | 30.86 | 44.13 0.64 0.12 <0.05 | <0.08 | 0.28 <0.05 | 0.64 <0.05 | <0.05 | 21.24 | 1.09 | 0.08 11.55
phyllite
BM-PIT- Laterized

5 05/Y Amgaon | 21°27'23.7"N | 80°34'5.2"E 13.79 | <0.05 | <0.05 | 41.46 | 59.28 0.74 0.12 <0.05 | <0.08 | 0.28 <0.05 | 0.64 <0.05 | <0.05 | 14.35 | 0.63 | <0.05 | 10.23
phyllite
BM-PIT- Laterized

6 06/X Amgaon | 21°27'21.6"N | 80°34'24.1"E | 15.5 <0.05 | <0.05 | 38.92 | 55.65 0.22 0.07 0.1 <0.08 | 0.17 <0.05 | 0.39 <0.05 | <0.05 | 18.05 | 1.23 | 0.12 8.41
phyllite
BM-PIT- Laterized

7 071y Amgaon | 21°27'4.9'N 80°34'10.7"E | 18.04 | <0.05 | <0.05 | 36.17 | 51.71 0.32 0.06 <0.05 | <0.08 | 0.08 <0.05 | 0.18 <0.05 | <0.05 | 1844 | 0.99 | 0.14 9.84
phyllite
BM-PIT- Laterized

8 08/X Amgaon | 21°26'57.3'N | 80°34'35.2"E | 17.9 <0.05 | <0.05 | 33.63 | 48.09 0.2 0.06 <0.05 | <0.08 | 0.07 <0.05 | 0.17 <0.05 | <0.05 | 21.49 | 0.92 | 0.10 10.83
phyllite
BM-PIT- Laterized

9 097 Amgaon | 21°26'45.8"N | 80°34'12.3"E | 16.87 | <0.05 | <0.05 | 35.84 | 51.24 1.06 0.14 <0.05 | <0.08 | 0.07 <0.05 | 0.16 <0.05 | <0.05 | 19.48 | 0.69 | 0.07 10.05
phyllite
BM-PIT- Laterized

10 10 Amgaon | 21°27'4.9'N 80°33'56.3"E | 18.66 | <0.05 | <0.05 | 35.72 | 51.07 0.59 0.09 <0.05 | <0.08 | 0.08 <0.05 | 0.18 0.05 <0.05 | 19.63 | 0.93 | 0.18 8.33
phyllite
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6.10 Trenching:

About ten trenches were excavated in the block area. Each trench measured 1 meter in width, 1 meter in
depth, and 15 meters in length. The trenches were excavated along the contact zone between Karutola
Sandstone and Sitagota Basalt to evaluate the mineralization potential of PGE (Platinum Group Elements)
and iron (Figure 90). About 10 samples were analyzed for their major oxides contents and about 75
samples were analyzed for their platinum group elements contents.

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

1m depth

A schematic diagram of trenches carried out along the contact zone or hybrid zone of Karutola
sandstone and Sitagota basalt. Samples were collected from the footwall.

Figure 90. A schematic diagram of trenches carried out along the contact or hybrid zone of Karutola
sandstone and Sitagota basalt. Samples were of 1 meter length from footwall of the trenches. The details of
each trench samples can be found at the attached Annexure.

The following procedures were utilized to prepare and analyze trench samples for PGE analysis at
Shiva Analytical, Bengaluru:

Dry the sample to remove moisture. Crush the sample in a jaw crusher, to a size of <2 mm. Pulverize this in
a ring mill to get a sample size of 90% passing 200mesh (75microns) and transfer into a coded sample
packet and preserve the sample in the sample cover taking care to avoid contamination at each and every
step by flushing with compressed air and barren rock wash in between the samples.
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Platinum Group Elements (PGE) by Nickel Sulphide Fire Assay:

This method describes the Fire Assay method for production of nickel sulphide button, followed by nickel
sulphide digestion procedure used for the preparation of all types of geological exploration, mining and ore
grade rock chips, soils, stream sediment samples for the subsequent analysis either by ICPMS. The
elements of interest are Platinum, Palladium, Rhodium, Iridium, Ruthenium, Osmium.

Procedure:

The sample is weighed in a fusion crucible containing flux of Nickel powder, Sulphur, Borax, Silica, fused in
a preheated fusion furnace at high temperatures for 120 minutes and then cooled. After cooling the nickel
sulphide button is separated by breaking the fire assay crucible. The obtained nickel sulphide button is
cooled, weight of each button noted on the work sheet, pulverized to 200mesh (75 micron) in a ring mill,
digested in Hydrochloric acid and precipitated solution and filtered. The filter along with residue is digested
in aqua regia and analysed by Inductively Coupled Plasma Mass Spectrometer for PPB Levels.

Major oxides result of trench samples:

The alumina (Al,O3) content across the samples varies significantly, with the highest concentration
observed in BMT-09 (20.32%) and the lowest in BMT-04 (5.65%). This variation suggests differing degrees
of lateritic weathering influence, with BMT-09 indicating potential aluminium enrichment.

Iron (Fe) and ferric oxide (Fe,O3) are major components, particularly high in BMT-07 (51.58% Fe, 73.75%
Fe,03) and BMT-10 (47.35% Fe, 67.70% Fe,0s), indicating a strong presence of iron oxides like hematite
or magnetite and pointing toward potential iron ore zones.

Silicon dioxide (SiO) shows high variability, peaking in BMT-05 (47.31%) and BMT-03 (44.69%), indicating
quartz-rich or silicate-dominated zones, while lower values in BMT-07 and BMT-10 reflect silica depletion in
iron-rich environments.

Titanium dioxide (TiO,) ranges from 0.36% to 1.59%, with the highest value in BMT-09, likely due to the
presence of ilmenite or other titanium-bearing minerals. Vanadium pentoxide (V,Os) is mostly
undetectable, except in trace amounts in BMT-04, BMT-08, and BMT-09, indicating minimal vanadium
content.

Magnesium oxide (MgQO) is most concentrated in BMT-01 (3.41%), suggesting the presence of magnesium-
bearing silicate minerals, while other samples show lower amounts. Other components were found to be in
trace amounts or below their detection limits.

Major oxide analysis of trench samples indicates towards a ferruginous sandstone with few having
aluminous oxides indicating influence of residual enrichment process.
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Table 10. Major oxides analysis of samples from trenching along the contact zone of Karutola sandstone and Sitagota basalt.

S.N. | Sample ID Lithology Latitude Longitude | AI203 | BaO | CaO Fe Fe203 | K20 | MgO | MnO | Na20 P S P205 | SO3 | SrO | SiO2 | TiO2 | V205 | LOI
BMT-01 Folia.ted quart;
1 (1m to 2m) chlintehematne 21°24'12.5'"N | 80°37'21.7"E | 1554 | <0.05 | 0.18 | 21.92 | 31.34 | 0.53 3.4 0.1 <0.08 | 0.11 | <0.05 | 0.24 | <0.05 | <0.05 | 39.9 | 1.35 | <0.05 | 7.18
roc|
Cumulates of
euhedral
(octahedral)
BMT-02 medium to large
2 (4m to 5m) sized hematite 21°24'47.5'N | 80°37'42.4"E | 12.97 | <0.05 | <0.05 | 27.4 3918 | 0.78 0.07 | <0.05 0.2 <0.05 | <0.05 | 0.05 | <0.05 | <0.05 | 41.48 | 0.95 | <0.05 | 4.21
pseudomorphs with
fine grained brown
colour matrix in
between
BMT-03 FoIiatgd quart;
3 (4m to 5m) hematite chlorite 21°25'33.7'N | 80°38'29.7"E | 9.84 | <0.05 | <0.05 | 26.56 | 37.98 | 0.07 156 | <0.05 | <0.08 | 0.08 | <0.05 [ 0.19 | <0.05 | <0.05 | 44.69 | 0.83 | <0.05 | 4.63
rock, metallic lustre
Fine grained,
massive, hard,
BMT-04 showing conchoidal
4 (5m to 6m) fracture, greyish 21°25'40.2'N | 80°38'38.8"E | 5.65 | <0.05 | <0.05 | 40.23 | 57.52 | 0.07 0.52 0.07 0.08 | <0.05 | <0.05 | 0.06 | <0.05 | <0.05 | 33.06 | 0.36 | 0.06 25
shiny appearance,
quartz hematite
chlorite rock
BMT-05 FoIiatgd quart;
5 (7m to 8m) hen;ahteohlonte 21°26'"11.7'N | 80°39'19.0"E | 14.45 | <0.05 | <0.05 | 2044 | 29.22 | <0.05 | 0.08 | <0.05 | <0.08 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | 47.31 | 1.05 | <0.05 | 7.58
rocl
BMT-06 FoIia.ted quart;
6 (7m to 8m) chIc;ntehemame 21°26'21.2'N | 80°39'34.7"E | 12.7 | <0.05 | 0.15 | 21.86 | 31.25 | 0.88 1.21 0.15 | <0.08 | 0.15 | <0.05 | 0.34 | <0.05 | <0.05 | 44.27 | 1.05 | <0.05 | 7.81
rocl
Cumulates of
euhedral
(octahedral)medium
BMT-07 to large sized
7 (9m to hematite 21°26'34.0'N | 80°39'51.0"E | 7.17 | <0.05 | 0.24 | 51.58 | 73.75 | 0.74 | <0.05 | <0.05 | 0.15 0.44 | <0.05 | 1.01 0.09 | 0.18 13.5 | 046 | <0.05 | 2.59
10m) pseudomorphs with
fine grained brown
colour matrix in
between
BMT-08 Foliated quartz
8 (1Mmto hematite chlorite 21°26'59.3'N | 80°40'30.1"E | 8.31 <0.05 | <0.05 | 29.74 | 4253 | 0.16 1.38 0.1 <0.08 | 0.05 | <0.05 | 0.13 | <0.05 | <0.05 | 42.83 | 0.49 | 0.05 3.79
12m) rock
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S.N. | Sample D Lithology Latitude Longitude | AI203 | Ba0 | ca0 | Fe | Fe203 [ k20 | Mgo [ MnO | Na20 | P s | P205| sos | sro | sioz [ Tio2 | ve205 | Loi
g | BMT-09 | Foliated meta 21°2731.4'N | 80°4053.1°E | 20.32 | <0.05 | 029 | 17.36 | 2482 | <005 | 1.96 | 013 | <0.08 | 0.16 | <0.05 | 0.37 | <0.05 | <0.05 | 45.82 | 159 | 0.07 | 434
(Tmto 2m) | basalt
Fine to medium
BMT-10 grained, pinkish
10 | (@3mto °°'°L.”ﬁdw"h”. 21°25'52.6'N | 80°38'52.2'E | 6.21 | <0.05 | <0.05 | 47.35 [ 677 | <0.05 | <0.05 | 0.22 | <0.08 | 052 | <0.05 [ 12 | <0.05 | <0.05 | 1274 | 049 | <0.05 | 11.22
14m) greyish metallic

content highly iron
rich rock
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Platinum group elements result of trench samples:

About 75 samples were analyzed for their platinum group elements contents from trenching. The trenches
were carried out along the contact zone of Karutola sandstone and Sitagota basalt where earlier samples
yielded values of platinum group elements.

Across the trench samples, platinum (Pt) is consistently detected in nearly all samples, ranging from 0.005
ppm to 0.026 ppm, indicating it is the dominant PGE present in the region. The highest Pt value was
recorded in BMT-08 (7m-8m) at 0.026 ppm, suggesting localized PGE enrichment.

Palladium (Pd) appears less frequently than Pt, with values typically in the 0.005-0.011 ppm range when
detected. Notably, it co-occurs with Pt in several trench sections, such as in BMT-03 (7m-8m) and BMT-04
(10m-11m).

Ruthenium (Ru) is rarely detected and only appears in select samples, such as BMT-06 (13m-14m) and
BMT-07 (2m-3m), where it reaches 0.007-0.010 ppm, indicating only trace-level presence.

Rhodium (Rh) is occasionally present, often in concentrations around 0.006-0.014 ppm, with a few
samples (e.g., BMT-09 and BMT-08) showing slightly higher values. Its detection, though infrequent, aligns
with zones where Pd is also present, possibly indicating a shared geochemical association.

Iridium (Ir) and osmium (Os) are generally below detection limits (BDL) across all samples, suggesting
minimal presence or highly dispersed occurrence in the trenches.
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Table 11. Platinum group elements analysis of trench samples along the contact zone of Karutola sandstone and Sitagota basalt.

Total Total
SN. | Sample Id Lithology Latitude Longitude Pt Pd Ru Rh Ir Os PGE PGE
(ppm) (ppb)
1 | BMT-01 (4m to 5m) Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.017 | BDL BDL BDL BDL BDL 0.017 17
2 | BMT-01(5m to 6m) Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.017 | BDL BDL 0.006 | BDL BDL 0.023 23
3 | BMT-01 (6m to 7m) Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.019 | 0.008 | BDL BDL BDL BDL 0.027 27
4 | BMT-01 (7m to 8m) Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.018 | BDL BDL BDL BDL BDL 0.018 18
5 | BMT-01 (9m to 10m) Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.02 | 0.007 | BDL BDL BDL BDL 0.027 27
6 | BMT-01 (10mto 11m) | Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.018 | 0.007 | BDL BDL BDL BDL 0.025 25
7 | BMT-01 (11mto 12m) | Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.017 | 0.006 | BDL BDL BDL BDL 0.023 23
8 | BMT-01 (12mto 13m) | Foliated quartz chlorite hematite rock 21°2412.5"'N 80°37'21.7"E 0.014 | BDL BDL BDL BDL BDL 0.014 14
9 | BMT-01 (13mto 14m) | Foliated quartz chlorite hematite rock 21°24'12.5"N 80°37'21.7'E 0.018 | BDL BDL BDL BDL BDL 0.018 18
Cumulates of euhedral
y (octahedral)medium to large sized P on1pn AN
10 | BMT-02 (2m to 3m) hematite pseudomorphs with fine 21°24'47.5'N 80°37'42.4'E 0.017 | BDL BDL 0.006 | BDL BDL 0.023 23
grained brown colour matrix in between
Cumulates of euhedral (octahedral)
11 | BMT-02 5mtoem) | Medium to large sized hematite 21°24475'N | 80°3742.4"E | 0015 |BDL |BDL |BDL |BDL |BDL 0.015 15
pseudomorphs with fine grained brown
colour matrix in between
Cumulates of euhedral (octahedral)
12 | BMT-02 (mto7m) | Medium to large sized hematite 21°24475'N | 80°3742.4'E | 0.019 | 0007 | BODL |BDL |BDL |BDL 0.026 26
pseudomorphs with fine grained brown
colour matrix in between
Cumulates of euhedral (octahedral)
13 | BMT-02 (7mto gm) | Medium to large sized hematite 21°24475'N | 80°37424'E | 0.016 | 0006 | BOL |BDL |[BDL |BDL 0.022 22
pseudomorphs with fine grained brown
colour matrix in between
Cumulates of euhedral (octahedral)
14 | BMT-029m to 10m) | Mmedium to large sized hematite 21°24475'N | 80°37424'E | 0015 | 0006 | BOL |BOL | 0.006 | BOL 0.027 27
pseudomorphs with fine grained brown
colour matrix in between
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SN.

Sample Id

Lithology

Latitude

Longitude

Pt

Pd

Ru

Rh

Os

Total
PGE

(ppm)

Total
PGE

(ppb)

15

BMT-02(10m to 11m)

Cumulates of euhedral (octahedral)
medium to large sized hematite
pseudomorphs with fine grained brown
colour matrix in between

21°24'47.5"N

80°37'42.4'E

0.016

BDL

BDL

BDL

BDL

BDL

0.016

16

16

BMT-02 (11m to 12m)

Cumulates of euhedral (octahedral)
medium to large sized hematite
pseudomorphs with fine grained brown
colour matrix in between

21°24'47.5"N

80°37'42.4'E

0.02

BDL

BDL

BDL

BDL

BDL

0.02

20

17

BMT-02 (12m to 13m)

Cumulates of euhedral (octahedral)
medium to large sized hematite
pseudomorphs with fine grained brown
colour matrix in between

21°24'47.5"N

80°37'42.4'E

0.017

0.008

BDL

BDL

BDL

BDL

0.025

25

17

BMT-02 (12m to 13m)

Cumulates of euhedral (octahedral)
medium to large sized hematite
pseudomorphs with fine grained brown
colour matrix in between

21°24'47.5°N

80°37'42.4"E

0.092

BDL

0.035

BDL

BDL

BDL

0.127

127

18

BMT-02 (13m to 14m)

Cumulates of euhedral (octahedral)
medium to large sized hematite
pseudomorphs with fine grained brown
colour matrix in between

21°24'47.5'N

80°37'42.4'E

0.017

BDL

BDL

BDL

BDL

BDL

0.017

17

19

BMT-03 (Om to 1m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.021

0.008

BDL

BDL

BDL

BDL

0.029

29

20

BMT-03 (1m to 2m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.019

0.006

BDL

BDL

BDL

BDL

0.025

25

21

BMT-03 (2m to 3m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.017

BDL

BDL

0.006

BDL

BDL

0.023

23

22

BMT-03 (7m to 8m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.016

0.011

0.008

0.006

BDL

BDL

0.041

41

23

BMT-03(9m to 10m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.017

BDL

BDL

0.006

BDL

BDL

0.023

23

2

BMT-03(10m to 11m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.015

BDL

BDL

BDL

BDL

BDL

0.015

15

25

BMT-03 (11m to 12m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.017

BDL

BDL

BDL

BDL

BDL

0.017

17

25

BMT-03 (11m to 12m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°2533.7°N

80°38'29.7"E

0.094

BDL

0.028

BDL

BDL

BDL

0.122

122
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Total

26

BMT-03(12m to 13m)

Foliated quartz hematite chlorite rock,
metallic lustre

21°25'33.7'N

80°38'29.7'E

0.017

BDL

BDL

BDL

BDL

BDL

0.017 17

27

BMT-04 (2m to 3m)

Ferruginous sandstone, fine-grained,
hard, friable, low metallic content
Sandstone

21°25'40.2'N

80°38'38.8"E

0.017

0.011

BDL

BDL

BDL

BDL

0.028 28

28

BMT-04 (3m to 4m)

Ferruginous sandstone, fine-grained,
hard, friable, low metallic content
Sandstone

21°25'40.2'N

80°38'38.8"E

0.015

BDL

BDL

BDL

BDL

BDL

0.015 15

29

BMT-04(4m to 5m)

Fine grained, massive, hard, showing
conchoidal fracture, greyish shiny
appearance, quartz hematite chlorite
rock

21°25'40.2'N

80°38'38.8"E

0.014

BDL

BDL

BDL

BDL

BDL

0.014 14

30

BMT-04(9m to 10m)

Fine grained, massive, hard, showing
conchoidal fracture, greyish shiny
appearance, quartz hematite chlorite
rock

21°25'40.2'N

80°38'38.8"E

0.014

0.011

BDL

BDL

BDL

BDL

0.025 25

31

BMT-04(10m to 11m)

Fine grained, massive, hard, showing
conchoidal fracture, greyish shiny
appearance, quartz hematite chlorite
rock

21°25'40.2'N

80°38'38.8"E

0.014

0.011

BDL

0.009

BDL

BDL

0.034 34

32

BMT-04 (11m to 12m)

Fine grained, massive, hard, showing
conchoidal fracture, greyish shiny
appearance, quartz hematite chlorite
rock

21°25'40.2'N

80°38'38.8"E

0.014

BDL

0.009

BDL

BDL

BDL

0.023 23

33

BMT-04(12m to 13m)

Fine grained, massive, hard, showing
conchoidal fracture, greyish shiny
appearance, quartz hematite chlorite
rock

21°25'40.2'N

80°38'38.8"E

0.015

0.011

BDL

BDL

BDL

BDL

0.026 26

34

BMT-04(13m to 14m)

Fine grained, massive, hard, showing
conchoidal fracture, greyish shiny
appearance, quartz hematite chlorite
rock

21°25'40.2'N

80°38'38.8"E

0.013

0.011

BDL

BDL

BDL

BDL

0.024 24

35

BMT-04(14m to 15m)

Fine grained, massive, hard, showing
conchoidal fracture, greyish shiny
appearance, quartz hematite chlorite
rock

21°25'40.2'N

80°38'38.8"E

0.012

0.011

BDL

BDL

BDL

BDL

0.023 23

36

BMT-05(3m to 4m)

Foliated quartz hematite chlorite rock

21°26"11.7°N

80°3919.0"E

0.019

0.007

BDL

BDL

BDL

BDL

0.026 26
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Total Total
SN. | Sample Id Lithology Latitude Longitude Pt Pd Ru Rh Ir Os PGE PGE
(ppm) (ppb)
37 | BMT-05(5m to 6m) Foliated quartz hematite chlorite rock 21°26"1.7"N 80°39'19.0"E 0.023 | BDL BDL BDL BDL BDL 0.023 23
38 | BMT-05(10mto 11m) | Foliated quartz hematite chlorite rock 21°26"1.7"N 80°39'19.0"E 0.017 | 0.011 | BDL BDL BDL BDL 0.028 28
38 | BMT-05(10mto 11m) | Foliated quartz hematite chlorite rock 21°26'11.7"N 80°3919.0"E 0.062 | 0.052 | BDL BDL BDL BDL 0.114 114
39 | BMT-05 (11mto 12m) | Foliated quartz hematite chlorite rock 21°26"1.7"N 80°39'19.0"E 0.022 0.01 | BDL BDL BDL BDL 0.032 32
40 | BMT-05(13mto 14m) | Foliated quartz hematite chlorite rock 21°26"1.7"N 80°39'19.0"E 0.02 | BDL BDL BDL BDL BDL 0.02 20
41 | BMT-05(14mto 15m) | Foliated quartz hematite chlorite rock 21°26"1.7"N 80°39'19.0"E 0.02 | BDL BDL BDL BDL BDL 0.02 20
42 | BMT-06(3m to 4m) Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7"E 0.015 | BDL BDL BDL BDL BDL 0.015 15
43 | BMT-06 (5m to 6m) Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7"E 0.019 | BDL BDL BDL BDL BDL 0.019 19
44 | BMT-06(10mto 11m) | Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7"E 0.02 | BDL BDL BDL BDL BDL 0.02 20
45 | BMT-06(10mto 11m) | Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7"E 0.017 | BDL BDL BDL BDL BDL 0.017 17
46 | BMT-06 (11mto 12m) | Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7'E 0.018 | BDL BDL BDL BDL BDL 0.018 18
46 | BMT-06 (11mto 12m) | Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7'E BDL BDL BDL BDL 0.02 | BDL 0.02 20
47 | BMT-06(13m to 14m) | Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7'E 0.017 | BDL 0.007 | 0.006 | BDL BDL 0.03 30
48 | BMT-06(14m to 15m) | Foliated quartz chlorite hematite rock 21°26'21.2'N 80°39'34.7'E 0.016 | BDL BDL BDL BDL BDL 0.016 16
Cumulates of euhedral (octahedral)
49 | BMT-07(1m to 2m) medium to large sized hematite 21°2634.0'N | 80°39'51.0'"E | 0.015|BDL |BDL | 0.008 [ BDL | BDL 0.023 23
pseudomorphs with fine grained brown
colour matrix in between
Cumulates of euhedral (octahedral)
50 | BMT-07 (2mto 3m) | Medium to large sized hematite 21°2634.0'N | 80°39’51.0'E | 0.015 | BDL 0.007 | BDL | BDL | BDL 0.022 22
pseudomorphs with fine grained brown
colour matrix in between
Cumulates of euhedral (octahedral)
51 | BMT-07(4m to 5m) medium to large sized hematite 21°2634.0'N | 80°3951.0'E | 0015 |BDL |BDL |BDL |[BDL |BDL 0.015 15
pseudomorphs with fine grained brown
colour matrix in between
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Cumulates of euhedral (octahedral)

medium to large sized hematite 09g1A 0RQ'E1 ("
52 | BMT-07 5m to 6m) pseudomorphs with fine grained brown 21°26'34.0'N 80°39'51.0"E 0.017 | BDL BDL BDL BDL BDL 0.017 17

colour matrix in between

Cumulates of euhedral (octahedral)

medium to large sized hematite 09g1A 02Q'E1 ("
53 | BMT-07(6m to 7m) pseudomorphs with fine grained brown 21°26'34.0'N 80°39'51.0"E 0.016 | 0.011 | BDL BDL BDL BDL 0.027 27

colour matrix in between

Cumulates of euhedral (octahedral)
54 | BMT-07(12m to 13m) | Medium to large sized hemafite 21°26340'N | 80°39'51.0°E 002 | 0007 |BOL |BDOL |[BOL |BOL 0.027 27

pseudomorphs with fine grained brown

colour matrix in between

Cumulates of euhedral (octahedral)
54 | BMT-07(12m to 13m) | Medium to large sized hematite 21°2634.0'N | 80°3951.0'"E | 0.095 | BDL | 0.025 | 0.014 | 0.095 | BDL 0.229 229

pseudomorphs with fine grained brown

colour matrix in between

Cumulates of euhedral (octahedral)

medium to large sized hematite T 0RQ'E1 ("
55 | BMT-07(13m to 14m) pseudomorphs with fine grained brown 21°26'34.0'N 80°39'51.0"E 0.025 | 0.009 | BDL BDL BDL BDL 0.034 K|

colour matrix in between
56 | BMT-08 (2m to 3m) Foliated quartz hematite chlorite rock 21°26'59.3'N 80°40'30.1"E 0.022 | 0.006 | BDL BDL BDL BDL 0.028 28
57 | BMT-08(3m to 4m) Foliated quartz hematite chlorite rock 21°26'59.3'N 80°40'30.1"E 0.019 | 0.006 | BDL 0.006 | BDL BDL 0.031 3
58 | BMT-08(4m to 5m) Foliated quartz hematite chlorite rock 21°26'59.3'N 80°40'30.1"E 0.021 | BDL BDL BDL BDL BDL 0.021 21
59 | BMT-08(5m to 6m) Foliated quartz hematite chlorite rock 21°26'59.3"N 80°40'30.1"E 0.024 | 0.006 | BDL 0.007 | BDL BDL 0.037 37
60 | BMT-08(7m to 8m) Foliated quartz hematite chlorite rock 21°26'59.3"N 80°40'30.1"E 0.026 | BDL BDL BDL BDL BDL 0.026 26
60 | BMT-08(7m to 8m) Foliated quartz hematite chlorite rock 21°26'59.3"N 80°40'30.1"E 0.081 | BDL BDL BDL BDL BDL 0.081 81
61 | BMT-08(9m to 10m) Foliated quartz hematite chlorite rock 21°26'59.3"N 80°40'30.1"E 0.017 | BDL BDL 0.008 | BDL BDL 0.025 25
62 | BMT-08(14mto 15m) | Foliated quartz hematite chlorite rock 21°26'59.3"N 80°40'30.1"E 0.018 | 0.006 | BDL BDL BDL BDL 0.024 24
63 | BMT-09 (2m to 3m) Foliated meta basalt 21°27'31.4'N 80°40'53.1"E 0.006 | BDL 0.018 | BDL BDL BDL 0.024 24
64 | BMT-09 (3m to 4m) Foliated meta basalt 21°27'31.4'N 80°40'53.1"E 0.005 | BDL 0.015 | 0.014 | BDL BDL 0.034 34
65 | BMT-09 (4m to 5m) Foliated meta basalt 21°27'31.4'N 80°40'53.1"E 0.005 | BDL BDL BDL BDL BDL 0.005 5
66 | BMT-09 (5m to 6m) Foliated meta basalt 21°27'31.4'N 80°40'53.1"E BDL BDL BDL BDL BDL BDL 0
67 | BMT-09 (6m to 7m) Foliated meta basalt 21°27'31.4'N 80°40'53.1"E 0.007 | 0.005 0.01 | 0.014 | BDL BDL 0.036 36
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Total Total
SN. | Sample Id Lithology Latitude Longitude Pt Pd Ru Rh Ir Os PGE PGE
(ppm) (ppb)
68 | BMT-09 (7mto8m) | Foliated meta basalt 21°07314'N | 80°4053.1"E | 0.008 | BOL 001 | 0009 |BDL | BOL 0.027 27
69 | BMT-09 (8mto9m) | Foliated meta basalt 21°27314'N | 80°%4053."E | BDL |BDL |BDL |BOL |BDL |BDL | 0 0
70 | BMT-09 (9mto 10m) | Foliated meta basalt 21°07314'N | 80°4053.1e | BOL | o008 |BOL |[BOL |[BOL |BOL 0.008 8
71 | BMT-10(4m to 5m) ;ﬂ;ﬁﬁg uartz chlorite hematite rock, | »jop5e0 gy | goe3g52.2'e | 0.017 | BOL | BOL |BOL |BDOL | BOL 0.017 17
72 | BMT-10(5m to 6m) ;ﬂ;g}ﬁg uartz chiorite hematite rock, | »1eos5n 6N | 80°3852.2'8 | 0015 [BOL | BOL | BDL |BDL | BDL 0.015 15
72 | BMT-10(5m to 6m) ;ﬂgﬁg Sle chiorite hematite rock, | »1eomsn ey | 80c3g52.2'8 | 0078 [ BDL | BOL |BDL |BDL | BOL 0.078 78
73 | BMT-10(6m to 7m) ;ﬂgﬁg I‘Jgfrgz chorite hematite rock, | »1eo55n gy | 80°3852.2'E | 0.015 | 0011 |BOL |BDL |BDL | BDL 0.026 2
Fine to medium grained, pinkish
74 | BMT-107mto8m) | coloured with greyish metallic content | 21°2552.6'N | 80°3¢522'E | 0016 | BOL |BDL |BOL |[BOL |BOL 0016 16
highly iron rich rock
Fine to medium grained, pinkish
75 | BMT-10@0mto10m) | coloured with greyish metallic content | 21°2552.6'N | 80°3852.2'°E | 0.015 [BOL |BDL |BOL |BDL | BDL 0015 15
highly iron rich rock
Fine to medium grained, pinkish
75 | BMT-10@0mto10m) | coloured with greyish metallic content | 21°2552.6'N | 80°3852.2'°E | 0.023 | 0012 | BDL | BDOL | 0.85 | BOL 0.12 120

highly iron rich rock

| | Check sample results from Lucid Laboratory, Hyderabad.

[ | Results from Shiva Analytical, Bengaluru.
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6.11 Geophysical Studies (Source: NAGMP, GSI):

Geological Survey of India had acquired high resolution aero geophysical data through the National aero
Geophysical Mapping Programme (NAGMP). So, the gridded data for the SOI toposheet 64C/11 was
obtained and the geophysical maps were compared with the results of mapping. They are shown in the
Figures 91-93 below.

Three types of maps were analyzed to decipher the evidences from magnetic data. Analytical signal map,
first vertical derivative map and reduced to pole map (Figure 91-93). An analytical signal map, in the
context of magnetic surveying, is a visual representation that enhances the visibility of magnetic anomalies
and structures within the subsurface. It's created by calculating the amplitude of the analytic signal, which is
derived from the gradients of a magnetic anomaly. A first vertical derivative map in magnetic surveys
highlights the rate of change of the magnetic field in the vertical direction. This type of map enhances
shorter wavelength signals and can be used to identify geological structures, lineaments, and faults. It
essentially suppresses long-wavelength features, improving the resolution of closely spaced anomalies. A
reduced-to-pole (RTP) map in magnetic surveying transforms observed magnetic anomalies to what they
would be if measured at the north magnetic pole. This process helps to visualize the shape and location of
magnetic sources more clearly by removing distortions caused by the Earth's magnetic field's inclination
and declination.

Anomaly zone having iron can be visualized in black ellipse (Figure 91-93). The BRS sample results and
trenching sample results corroborates it. The reduced to pole map clearly indicates an elongated zone in
Maneri Sitapala block and extending into Bhursadongari Murum block area. The magnetic intensity data is
more pronounced along this zone which is the contact zone of Karutola sandstone and Sitagota basalt. The
relatively higher magnetic intensity values in upper part of the block area are most probably due to laterized
part containing iron. BRS sample results and pit results corroborate it. BRS and pit samples have shown
relatively higher content of iron, along with alumina, titanium and vanadium.

The Analytical Signal Map (Figure 91) indicates higher magnetic anomaly zones along the contact between
the Karutola Sandstone and Sitagota Basalt.

The integrated analysis of the Analytical Signal Map, First Vertical Derivative Map, and Reduced-to-Pole
Map reveals significant magnetic anomalies along the contact zone between the Karutola Sandstone and
Sitagota Basalt. These anomalies correlate well with BRS and trench sample results, which indicate
enrichment of iron. The elongated magnetic zone extending across the Maneri-Sitapala block, particularly
its lower and upper part, warrants further investigation through drilling to confirm the presence of iron-rich
Zones.
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Figure 91. The Analytical Signal Map of Aero Magnetic data of the Bhursadongari - Murum Block; The Anomaly zone is located within the black
ellipse.
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Figure 92. The First Vertical Derivative Map of Aero Magnetic data of the Bhursadongari - Murum Block; The Anomaly zone is located within the

black ellipse.
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Figure 93. The Reduced to Pole Map of Aero Magnetic data of the Bhursadongari - Murum Block; The Anomaly zone is located within the black

ellipse.
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6.12 Structure:

Outcrops of Amgaon gneiss, phyllites are poor in the western part of the block. But good outcrops of Bijli
rhyolites are exposed in the central parts of the block along linear zones. The general foliation of these
rocks trend in an NNE-SSW direction with steep sub-vertical dips. The Khairagarh Group of Volcano-
sedimentary suite of rocks which occupy the entire eastern part of the block forms the main focus of this
survey.

In the google earth imagery, the disposition of Khairagarh group of rocks is seen as a regional scale
synformal structure, with axial plane trending NE — SW. Within the limits of the toposheet, the western arm
of the synformal structure extends over a distance of 27km while eastern arm is seen for nearly 17 km.
Both the arms extend beyond the toposheet limits. The 50k Bhukosh geological map of Geological Survey
of India has interpreted this regional scale of structure as a Syncline; accordingly in the stratigraphic
sequence, Bortalao Sandstone marks the beginning and Kotima Basalt marks the end of Khairagarh
Volcanic Group.

But during mapping it was observed that a regional scale deformational structure like this has not resulted
in even a rudimentary pervasive foliation. Both basalt and sandstone are massive and structure-less. Even
the vesicles, and amygdales and their distribution are seemingly un-affected and retain their original
shapes. No stretching or flattening is observed in those structures.

These observations raise questions on the interpretation of the synformal structure as a synclinal fold. It
may be possible that the original configuration of the basin itself was like that in which the Khairagarh
volcanic and clastic rocks got emplaced and deposited.

6.13 Metamorphism:

Regionally, as per the available reports, Amgaon Gneiss, phyllite and mafic enclaves and the Nandgaon
Volcanic show amphibolite facies metamorphism. In contrast, the Khairagarh Group basalts and
sandstones appear to be unmetamorphosed. But as would be shown later, under thin sections, a very low-
grade metamorphism is observed with development of actinolite and chlorite in the basalts; while the
sandstones also appear to have undergone the influence of metamorphism, especially along the contact
zone of the Karutola sandstone and Sitagota basalt.
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CHAPTER-7

MINERAL PROSPECT

7.1 Surface indication:

The anomalous or hybrid zone at the contact between Sitagota basalt and Karutola sandstone yield
anomalous values for platinum group minerals. Samples were also analyzed for gold but didn’t yield any
gold. However, the lateritic crust developed on Sitagota basalt yielded relatively encouraging values of
titanium and vanadium within the lateritic bauxite.

Titanium-vanadium enriched lateritic deposits exhibit distinct surface indications that reflect their formation
through prolonged weathering of phyllite and basaltic rocks. One of the key indicators is the presence of
iron-rich lateritic crusts with reddish-brown, yellowish, or dark grey coloration, depending on the oxidation
state of iron and titanium minerals. These lateritic profiles are typically found as cap rocks or plateaus in
block areas. In the western part of the block, laterite has developed over the Amgaon Phyllites. In the
eastern part, it caps Sitagota Basalt & Kotima Basalt.

Platinum group of elements

On the western slopes of Karutola sandstone ridges, a NE-SW [9 km in length x 50m in width] geologically
anomalous zone of rock containing euhedral hematite crystals is seen. Unambiguous outcrops are rare
because of relatively steep slope; and thick vegetation cover makes finding such occurrences even more
difficult. The above along the contact zone of Karutola sandstone and Sitagota basalt.

The rock exposed mesocratic to melanocratic in appearance; it has thin venations of quartz. The
characteristic feature of this zone is ubiquitous presence of perfectly euhedral double octahedral crystals of
Hematite. Initially they were thought of as magnetite — but the crystals were weakly magnetic and yielded
cherry red coloured streak. Since at places, magnetic nature of the crystals was noticeable, it was
concluded in the field that these may represent Hematite pseudomorphs of Magnetite precursor crystals

The samples were collected as bedrock samples (BRS) and channel samples of 1m length each from
trenches at various locations all along the contact zone of Sitagota basalt and Karutola sandstone to
characterize the zone in more detail in context of PGE mineralization. List of the samples & PGE values are
in table-7 & table-11. The primary focus was on analyzing the distribution of platinum (Pt), palladium (Pd),
ruthenium (Ru), rhodium (Rh), iridium (Ir), and osmium (Os) to assess the PGM potential in the sampled
area of the block. The total PGE content varies significantly across different samples of same lithotype,
indicating spatial heterogeneity in PGM concentration.
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About 38 bed rock samples & 75 trench samples from the anomalous zone were analysed for PGE by NiS

fire assay. Six BRSs out of 38 yielded total PGE above 50ppb ranging 308 to 60ppb rest yielded below 50
ppb total PGE. Whereas all the trench samples yielded total PGE below 50ppb.

Iron (Fe) and ferric oxide (Fe,O3) are major components, particularly high in BMT-07 (51.58% Fe, 73.75%
Fe,03) and BMT-10 (47.35% Fe, 67.70% Fe,05), indicating a strong presence of iron oxides like hematite
or magnetite and pointing toward potential iron enrichment.

Silicon dioxide (SiO) shows high variability, peaking in BMT-05 (47.31%) and BMT-03 (44.69%), indicating
quartz-rich or silicate-dominated zones, while lower values in BMT-07 and BMT-10 reflect silica depletion in
iron-rich environments.

Titanium dioxide (TiO) ranges from 0.36% to 1.59%, with the highest value in BMT-09, likely due to the
presence of ilmenite or other titanium-bearing minerals. Vanadium pentoxide (V,Os) is mostly
undetectable, except in trace amounts in BMT-04, BMT-08, and BMT-09, indicating minimal vanadium
content.

Figure 94. Sample ID: 240124-05, yielding total PGE 308ppb.
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Figure 95. Traverse map of anomaly zone of Bhursadongari-Murum block.
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Figure 96. Sample ID: 240124-04, yielding total PGE 89ppb.
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Figure 97. Sample ID: 240119-07, yielding total PGE 69ppb.
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Based on positive results of gold analysis of samples from anomalous zone in adjacent Maneri-Sitapala
block, multiple samples from this zone in the block area were also analysed for gold. The gold (Au) analysis
was conducted using the standard operating procedure SOP/OM/058, with a limit of quantification (LOQ) of
0.01 ppm (mg/kg). The results indicate that all analysed samples contain gold concentrations below the

detection limit of 0.01 ppm.

All 10 samples show gold content as "<0.01 ppm" (parts per million), which means the gold content is
below the detectable limit of 0.01 ppm (Table 12). These results indicate that none of the ten analysed
samples contain gold concentrations of geochemical significance (above 0.01 ppm).

Table 12. Gold analysis Fire Assay.

S.N. [ Sample ID Nature of samples Latitude Longitude Au
1] 21-11-24-06 BRS collected from the contact zone of | 21°24'12.70" | 80° 37'20.90" | <0.01
2 | 21-11-24-08 Karutola sandstone and Sitagota Basalt | 21° 24' 11.00" | 80° 37 23.10" | <0.01
3 | BMT-05(4m to 5m) 21°26"11.7'N | 80°39'19.0"E | <0.01
4 | BMT-05(12m to 13m) 21°26"11.7'N | 80°39'19.0"E | <0.01
5 | BMT-06(12m to 13m) 21°26'21.2"N | 80°39'34.7"E | <0.01
6 | BMT-07(3m to 4m) Trench samples along the contactzone | 21°26'34.0'N | 80°39'51.0"E | <0.01
of Karutola sandstone and Sitagota

7 | BMT-08(6m to 7m) Basalt 21°26'59.3"N | 80°40'30.1"E | <0.01
8 | BMT-10(3m to 4m) 21°25'52.6"N | 80°38'52.2"E | <0.01
9 [ BMT-10(10m to 11m) 21°25'52.6"N | 80°38'52.2"E | <0.01
10 | BMT-10(11m to 12m) 21°25'52.6"N | 80°38'52.2"E | <0.01
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Figure 98. Location of samples analyzed for gold.
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Rare Earth Elements (REE)

The analysis of the block area data as shown in below Figure 99 and Table 13 indicates that Rare Earth
Elements (REE) are present in varying concentrations, but not in significantly high amounts. REEs,
including the lanthanides, scandium (Sc), and yttrium (Y), are essential for modern technologies, yet their
economic viability depends on their concentration and extractability.

In the given samples, Light Rare Earth Elements (LREEs) such as lanthanum (La), cerium (Ce),
praseodymium (Pr), and neodymium (Nd) are more abundant compared to Heavy Rare Earth Elements
(HREEs). The trench sample BMT-01 (3m—4m) shows low to moderate REE concentrations, with La at
8.83 ppm and Ce at 19.55 ppm. Heavy REEs such as Tb, Ho, Tm, Yb, and Lu are mostly below detection
limits. The deeper interval BMT-01 (14m-15m) reflects a decline in REE values, particularly La (5.34 ppm)
and Ce (11.41 ppm), with multiple HREEs still undetected, indicating minimal REE enrichment in this
trench.

BMT-02 (Om-1m) is notably enriched in REEs, especially light REEs such as La (26.50 ppm), Ce (42.93
ppm), and Nd (24.33 ppm), and it also contains high Y (15.51 ppm) and Sc (59.62 ppm), suggesting strong
mineralization. The following meter (1m-2m) in BMT-02 shows a significant drop in REE values, with La at
8.88 ppm and Ce at 18.74 ppm, suggesting localized enrichment near the surface.

BMT-03 samples show moderate REE values. The 3m—4m interval has La at 5.35 ppm and Nd at 6.65
ppm, while the 6m—7m interval displays a slight increase in La (7.04 ppm) and Nd (8.23 ppm). Both depths
show HREEs mostly below detection, with moderate Sc and Y values, indicating limited REE enrichment.

BMT-04 samples exhibit low to moderate REE levels. The 6m-7m interval contains La at 11.55 ppm and
Ce at 15.07 ppm, though most heavy REEs are below detection. In the 7m-8m interval, Ce and Nd slightly
increase to 10.55 ppm and 9.51 ppm, respectively, suggesting some REE presence but without strong
enrichment.

BMT-05 shows consistent and relatively high REE content in both 1m-2m and 2m-3m intervals. La and Ce
values are above 14 and 29 ppm respectively in both samples, while Nd exceeds 16 ppm. Gd, Dy, and Y
values are elevated, with Y reaching over 21 ppm, indicating a REE-enriched horizon.

BMT-06 reflects strong REE signatures at both sampled depths. The 6m-7m interval shows La at 11.00
ppm and Nd at 13.34 ppm. The 9m-10m interval is more enriched, with La at 16.54 ppm, Ce at 32.24 ppm,
and Nd at 18.31 ppm, along with notable Y and Sc levels.

BMT-07 is distinguished by very high REE content, particularly in the 7m-8m interval, where Sm (12.12
ppm), Gd (24.18 ppm), and Dy (20.99 ppm) are the highest among all samples. Yttrium is extremely
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elevated at 60.23 ppm, indicating exceptional REE enrichment. The deeper interval (11m-12m) remains
enriched, especially in Nd (28.47 ppm), though overall values are slightly reduced compared to the upper
sample.

BMT-08 (10m-11m) shows moderate to strong REE presence with La at 13.65 ppm, Nd at 16.63 ppm, and
Y at 16.33 ppm. The 12m-13m interval is notably enriched, with La at 29.06 ppm and Nd at 31.97 ppm.
Though HREEs remain relatively modest, this interval is one of the most REE-rich in the dataset.

BMT-09 presents variable REE content. The 12m—13m sample is relatively low in REEs, with La at 7.20
ppm and Nd at 9.31 ppm. However, the 13m—-14m interval shows higher values, with La at 14.62 ppm and
Nd at 18.81 ppm, indicating increasing REE concentration with depth.

BMT-10 (2m-3m) is highly enriched in REEs, with La at 26.89 ppm, Nd at 27.94 ppm, and elevated MREEs
and HREEs such as Dy (5.18 ppm) and Ho (1.18 ppm). Yttrium is also high at 28.34 ppm, suggesting
significant REE mineralization. In contrast, the deeper 14m—-15m sample has low REE values, with La at
11.75 ppm and Nd at 8.65 ppm, and most HREEs below detection, indicating a sharp decline in REE
content with depth.

Overall, the block area data does not indicate substantial REE enrichment that would justify commercial

value. The findings suggest that while REEs are present in the region, they do not occur in economically
significant amounts.
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LOCATION OF TRENCH SAMPLES ANALYSED FOR REE SHOWN ON GEOLOGICAL MAP OF BHURSADONGARI- MURUM BLOCK @
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Figure 99. Location map of trench samples analyzed for Rare Earth Elements (REE).
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Table 13. Rare earth elements analysis results of trench samples.

S.N. | Sample Id Lithology Latitude Longitude La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm | Yb Lu Sc Y
Foliated quartz
1 BMT-01 (3m to 4m) chlorite  hematite | 21°24'12.5"N | 80°37'21.7'E | 8.83 19.55 | 265 | 1221 | 2.9 0.58 | 2.73 <0.5 | 1.68 <0.5 | 1.02 | <0.5 | 1.38 | <0.5 | 27.05 | 8.25
rock
Foliated quartz
2 BMT-01 (14m to 15m) | chlorite  hematite | 21°24'12.5"N | 80°37'21.7'E | 5.34 1141 | 1.54 | 7.07 1.73 052 | 1.7 <05 | 1.14 <05 | 073 | <05 | 1 <0.5 | 22.96 | 5.13
rock
Cumulates of
euhedral
(octahedral)
medium to large
3 BMT-02 (Om to 1m) sized hematite | 21°24'47.5"N | 80°37'42.4"E | 26.5 | 42.93 | 6.1 2433 | 518 127 | 4.87 0.7 3.88 0.76 | 229 | <05 | 2.47 | <0.5 | 59.62 | 15.51
pseudomorphs with
fine grained brown
colour matrix in
between
Cumulates of
euhedral
(octahedral)
medium to large
4 BMT-02 (1m to 2m) sized hematite | 21°24'47.5"N | 80°37'42.4"E | 8.88 18.74 | 219 | 9.59 1.85 | 057 | 1.94 <0.5 | 1.65 <05 | 113 | <05 | 1.5 <0.5 | 38.51 | 7.52
pseudomorphs with
fine grained brown
colour matrix in
between
Foliated quartz
5 BMT-03 (3m to 4m) hematite ~ chlorite | 21°25'33.7'N | 80°38'29.7"E | 5.35 9.55 146 | 6.65 1.87 052 | 1.8 <05 | 1.57 <05 | 1.27 | <0.5 | 149 | <0.5 | 29.76 | 9.65
rock, metallic lustre
Foliated quartz
6 BMT-03 (6m to 7m) hematite ~ chlorite | 21°25'33.7'N | 80°38'29.7"E | 7.04 10.7 1.89 | 8.23 211 0.64 | 1.93 <05 | 1.23 <0.5 | 0.83 | <0.5 | 0.98 | <0.5 | 22.57 | 6.31
rock, metallic lustre
Fine grained,
massive, hard,
showing conchoidal
7 BMT-04 (6m to 7m) fracture,  greyish | 21°25'40.2"N | 80°38'38.8"E | 11.55 | 15.07 | 2.43 | 9.11 1.74 <0.5 | 1.53 <0.5 | 1.02 <05 | 054 | <0.5 | <0.5 | <0.5 | 10.91 | 3.66
shiny appearance,
quartz hematite
chlorite rock
Fine grained,
massive, hard,
8 BMT-04 (7m to 8m) showing conchoidal | 21°25'40.2"N | 80°38'38.8"E | 10.18 | 10.55 | 2.13 | 9.51 2.22 0.6 2.09 <05 | 1.45 <05 | 0.76 | <0.5 | 0.8 <05 | 9.87 | 539
fracture,  greyish
shiny appearance,
117|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.

www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

GEMCO % KATI

N

D\ 4

S.N. | SampleId Lithology Latitude Longitude La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm | Yb Lu Sc Y
quartz hematite
chlorite rock
Foliated quartz
9 BMT-05 (1m to 2m) hematite  chlorite | 21°26'11.7'N | 80°39'19.0"E | 14.43 | 29.59 | 3.96 | 16.82 | 4.21 1.16 | 4.79 0.66 | 3.87 | 087 | 275 | <0.5 | 3.17 | 0.53 | 31.61 | 20.41
rock
Foliated quartz
10 BMT-05 (2m to 3m) hematite  chlorite | 21°26'11.7'N | 80°39'19.0"E | 14.37 | 30.07 | 3.86 | 17.28 | 4.18 111 | 485 | 0.7 | 412 092 | 282 | <05 | 3.3 0.54 | 3475 | 21.3
rock
Foliated quartz
11 BMT-06 (6m to 7m) chlorite  hematite | 21°26'21.2"N | 80°39'34.7'E | 11 21.75 | 3.01 | 1334 | 329 | 0.97 | 3.34 <05 | 2.81 0.62 | 196 | <05 | 245 | <0.5 | 32.85 | 14.55
rock
Foliated quartz
12 BMT-06 (9m to 10m) | chlorite  hematite | 21°26'21.2"N | 80°39'34.7'E | 16.54 | 32.24 | 4.23 | 18.31 | 4.41 137 | 455 | 064 | 3.54 | 0.73 | 2.36 | <0.5 | 2.97 | <05 | 31.2 17.06
rock
Cumulates of
euhedral
(octahedral)
medium to large
13 BMT-07 (7m to 8m) sized hematite | 21°26'34.0"N | 80°39'51.0"E | 15.89 | 33.24 | 545 | 29.92 | 1212 | 425 | 2418 | 4.01 | 20.99 | 3.22 | 6.72 | 0.73 | 3.85 | 0.51 | 40.09 | 60.23
pseudomorphs with
fine grained brown
colour matrix in
between
Cumulates of
euhedral
(octahedral)
medium to large
14 BMT-07 (11m to 12m) | sized hematite | 21°26'34.0'N | 80°39'51.0"E | 12.97 | 32.51 | 531 | 28.47 | 9.16 1.38 | 7.12 0.82 | 3.9 0.74 | 21 <05 | 192 | <0.5 | 53.14 | 14.21
pseudomorphs with
fine grained brown
colour matrix in
between
Foliated quartz
15 BMT-08 (10m to 11m) | hematite  chlorite | 21°26'59.3'N | 80°40'30.1"E | 13.65 | 26.58 | 3.76 | 16.63 | 4.09 127 | 4.19 0.6 3.6 0.75 | 222 | <05 | 252 | <0.5 | 28.3 16.33
rock
Foliated quartz
16 BMT-08 (12m to 13m) | hematite  chlorite | 21°26'59.3'N | 80°40'30.1"E | 29.06 | 44.81 | 7.42 | 31.97 | 7.03 | 2.05 | 6.15 | 0.68 | 3.42 0.57 | 1.77 | <0.5 | 1.87 | <0.5 | 19.33 | 1247
rock
17 BMT-09 (12m to 13m) | Foliated meta basalt | 21°27'31.4"'N | 80°40'53.1"E | 7.2 16.77 | 2.16 | 9.31 2.51 0.64 | 255 | <0.5 | 2.02 <05 | 147 | <05 | 1.48 | <0.5 | 31.33 | 10.35
18 BMT-09 (13m to 14m) | Foliated meta basalt | 21°27'31.4'N | 80°40'53.1"E | 14.62 | 18.17 | 4.4 18.81 | 4.71 146 | 5.73 0.7 |39 | 068 | 202 | <05 | 168 | <05 | 28.83 | 17.33
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Foliated quartz
19 BMT-10 (2m to 3m) chlorite  hematite | 21°25'62.6"N | 80°38'52.2"E | 26.89 | 32.91 | 6.38 | 27.94 | 6.28 194 | 6.36 09 | 518 118 | 3.47 | 055 | 3.68 | 0.59 | 33.26 | 28.34
rock, metallic lustre
Foliated quartz
20 BMT-10 (14mto 15m) | chlorite  hematite | 21°25'52.6'N | 80°38'52.2"E | 11.75 | 11.75 | 2.3 | 8.65 167 | <0.5 | 1.66 <0.5 | 1.02 <0.5 | 056 | <0.5 | 0.59 | <0.5 | 6.77 | 4.05
rock, metallic lustre
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Titanium and vanadium bearing laterites

The lateritic crust developed on Kotima basalt, Sitagota basalt and Amgaon phyllite yielded relatively
encouraging values of titanium and vanadium.

In the eastern part, it caps the Kotima Basalt, the youngest volcanic sequence of the Khairagarh Group &
also Sitagota basalt (Figure 5). In the western part of the block, laterite has developed over the Amgaon
Phyllites. Lateritic titanium-vanadium deposits exhibit distinct surface indications that reflect their formation
through prolonged weathering of phyllite and basaltic rocks. One of the key indicators is the presence of
iron-rich lateritic crusts with reddish-brown, yellowish, or dark grey coloration, depending on the oxidation
state of iron and titanium minerals. These lateritic profiles are typically found as caprocks or plateaus in
block areas. Major oxide concentration of BRSs collected from laterites are included in Table-6 & that of pit
samples are in Table-9.

The alumina (Al,O3) content in the samples shows considerable variation. The Al,O5 values of laterite
developed over Kotima basalt range of 12.49% to 16.05%. Similarly, Fe203 (57.64 to 62.26%), TiO2 (2.96
to 3.35%), V205 (0.11 to 0.22%). Cumulative mapped area of laterite capping over Kotima basalt is about
6 hectares.

Figure 100. Laterite developed over Kotima basalt.
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Figure 101. Laterite developed over Kotima basalt.

Range of concentration major oxide in laterite developed over Sitagota basalt is as follows, Al,03 26.54 to
38.32%, Fe203 28.01 to 47.13%, TiO2 4.10 to 8.06%, V205 0.11 to 0.24%. Cumulative mapped area of
laterite capping over Sitagota basalt is about 40 hectares.

Figure 102. Laterite developed over Sitagota basalt.
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Figure 103. Laterite developed over Sitagota basalt.

Range of concentration major oxide in laterite developed over Phyllite is Al,05 (9.87 to 23.66%), Fe203
(36.85 t0 60.01%), TiO2 (0.09 to 1.39%), V205 (upto 0.18%). Cumulative mapped area of laterite capping
over phyllite is about 130 hectares.

Figure 104. Laterite developed over Phyllite.
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Figure 105. Laterite developed over Phyllite.

Most of the samples fall in the range of 20%, suggesting aluminous laterite nature of the pit samples.
However, a few significantly higher values, particularly those above 29%, point to zones of strong alumina
enrichment. These elevated concentrations indicate towards bauxite-rich pockets which is indicative of a
fairly alumina-rich zone, suitable for further exploration.

The iron (Fe) content in the samples varies from a low of 27.33% to a high of 43.54%. The overall
distribution shows that most of the values lie in the range of 33% to 41%, indicating a consistently moderate
to high-grade iron presence across the samples. The average iron content appears to be around 35.29%.

The titanium dioxide (TiO;) content in the samples shows a clear distinction between a few high-
concentration values and a majority of lower ones in the pit samples. The TiO, values range from 0.63% to
4.72%. However, three pit samples show significantly higher concentrations, above 2.9%, with one
reaching nearly 4.72%, indicating potential zones of Ti-rich mineralization.

The vanadium pentoxide (V,Os) content in the samples shows a narrow and fairly consistent range. The
values span from <0.05% to 0.20%, with most values clustering between 0.10% and 0.14%. This
consistency suggests uniformly distributed vanadium presence in the lateritic section.
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The V,05 values observed in the aluminous laterites of the Bhursadongari-Murum Block (from 10 pits, 7
pits yielded vanadium values in the range of 0.10% to 0.20%) are comparable to grades in other region’s
Geological Survey of India-led G3 stage projects:

1. Arunachal Pradesh (Depo area, Papum Pare District) for Graphite and Vanadium (Field season program:
2018-2019):

®,

<> At 0.05% V,05 cut-off, 0.388805 MT with 0.188% grade.
X At 0.1% cut-off, 0.300012 MT with 0.228% grade.
These values led to G3 resource estimation and auctioned. M/s Vedanta Limited was the preferred bidder.

2. Madhya Pradesh (Khapripani Block, Dindori District) for Bauxite and Aluminous Laterites (Field season
program: 2021-2022):

X 68.8461 MT at 0.05% V,05 cut-off and

7

< 35.4617 MT at 0.10% cut-off from aluminous laterite zones.

Above examples substantiate that vanadium values from 0.10%-0.20%, from pitting upto 1 meter depth,
hold commercial significance, especially in surficial lateritic contexts containing, titanium, aluminium and
iron.

7.2 Mode of occurrence:

Lateritic titanium-vanadium deposits occur as residual concentrations formed due to the intense weathering
of basalt and phyllites. These deposits develop in tropical and subtropical climates where prolonged
chemical weathering leads to the leaching of silica and enrichment of minerals like aluminium, titanium and
vanadium. The deposits typically occur as lateritic caps, plateaus, and extensive soil profiles overlying the
weathered phyllitic and basaltic bedrock.

Structurally, they are often found as horizontally capping or layers with varying thicknesses, depending on
the degree of weathering and topographic control. These deposits are near-surface and amenable to open-
pit mining, making them an important source of titanium and vanadium, along with iron and alumina.

7.3 Alteration zones:

In the block area, the alteration zone is characterized by intense chemical weathering processes that
modify the original mineral composition of rocks. Rocks, such as basalt and phyllites altered geochemically,
leading to the formation of secondary minerals like kaolinite, goethite, limonite and hematite. Silica leaching
and iron & aluminium enrichment are common, resulting in the development of ferruginous and aluminous
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lateritic profiles. This zone played a crucial role in the concentration of valuable elements, including titanium
and vanadium, particularly in lateritic weathering profiles.

7.4 Genesis of mineralization:
Titanium, vanadium bearing aluminous laterites

In the block area, lateritic titanium-vanadium occurrences form primarily through the intense chemical
weathering of rocks, such as basalt and phyllites under tropical to subtropical climatic conditions.
Continuous leaching of silica and mobile elements results in the residual enrichment of immobile elements
(titanium and vanadium). The development of these occurrences in the block area are also influenced by
topography with enrichment taking place on plateau surfaces, ridges, and weathered slopes.

Iron rich zone at the contact of Karutola sandstone and Sitagota basalt

Along and near the contact zone of Sitagota basalt & Karutola sandstone, martite/hematite formed through
hydrothermal alteration. The high temperature from the basaltic lava flow affected the adjacent Karutola
sandstone, causing thermal metamorphism. The basaltic magma released fluids, rich in oxygen, water, and
carbon dioxide, which infiltrated the sandstone and reacted with iron- bearing minerals. Martite is a variety
of the iron oxide mineral hematite (Fe,0Os). It forms when magnetite (Fez0,4) and another iron oxides,
undergo oxidation. The resulting hematite crystals often retain the shape and structure of the original
magnetite crystals, characterized by its pseudomorphic appearance. Martite typically exhibits the same
physical properties as hematite, including its reddish-brown colour and hardness. However, it's often found
in an octahedral shape that is identical with the original magnetite crystals. In the identified anomalous
zone, within our block area hematite occurs as disseminated grains as well as in the form of cumulates
along and near the contact zone between the Karutola sandstone and Sitagota basalt. This process
probably increased the iron & PGE content along the contact zone between the Karutola sandstone and
Sitagota basalt, turning it into a potential mineralization zone along the contact between the Sitagota basalt
and Karutola sandstone. The martite-rich zone became an iron ore deposit along the contact zone areas of
the Karutola sandstone and Sitagota basalt, where the geochemical alteration was intense and widespread.
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CHAPTER-8
RESOURCE ESTIMATION

8.1 Detailed description of ore zones:

PGE mineralization is present along the narrow contact zone of the Karutola sandstone and Sitagota basalt
trending from NE-SW direction. The mineralized iron ore zone extends for a strike length of about 9km
having varying grade, with an average width of 50 meters based on trench data.

8.2 Resource estimation, category of resources as per MEMC, 2015 along with UNFC classification:

Geochemical analysis of lateritic material from three distinct lithological settings has revealed significant
enrichment in economically important elements:

The alumina (Al,O3) content in the samples shows considerable variation. The values range from a
minimum of 12.49% to a maximum of 38.32%.

As per Ministry of Mines Notification dated 25th April 2018 the threshold value of Bauxite mineral has been
classified in following two categories: -

(1) For Aluminous laterite: Al203 - 20% (Min.)
(2) For Bauxite: Al203 - 30% (Min.) and SiOz (Total) -7% (Max.).

Most of the samples fall in the range of 20%, suggesting aluminous laterite nature of the pit samples.
However, laterite developed over the Sitagota basalt have Al203 27 to 38%, with four out of seven samples
have Al203 above 30% point to zones of strong alumina enrichment as shown in the table below. These
elevated concentrations indicate towards bauxite-grade pockets suitable for further exploration.

Analysis results of samples of laterite developed over the Sitagota basalt

S.N SAMPLE ID Fe203 = AI203 | TiO2 | V205 Sc Ga Nb Area
: (%) (%) | (%) (%) | (ppm) | (ppm) | (ppm)
1 | 240606-R09 34.70 31.05 | 410 | 0.11 ~ ~ ~
2 | 240607-01 28.01 38.32 | 6.20 | 0.21 ~ ~ ~ TOTAL AREA
3 | 240607-30 4725 | 27.89 | 617 | 0.24 ~ ~ ~ OF LATERITE IS
4 | 240608-23 39.24 31.25 | 6.63 | 0.20 39.91 81.52 48 APPROXIMATELY
5 | 240608-R12 4713 | 2654 454 020  ~ ~ ~ 40 HECTARES
6 | BM-PIT-2/X 41.93 29.23 | 3.73 | 0.20
7 | BM-PIT-3/X 39.08 3114 | 472 | 0.14

Tentative resources can be calculated based on the assumptions as specified below.

Assumption-1: Total area of laterite capping over the Sitagota basalt is 40 Hectares.
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Assumption-2: Average concentration of Al203 is 30% & that of V205, TiO2, Sc, Ga, Nb is 0.20% ,5%,
40ppm, 80ppm & 48 ppm respectively.

Assumption-3: Density of laterite is 2500kg/m3.

The table below shows the resources calculated based on the above assumptions at various depths of
laterite assuming the same concentrations even at depths.

Depth | Area | Density | Bauxite | Al203 | V205 | TiO2 Sc Ga Nb

. (in (in . (in (in (in
SLNo. | (in (inm2) (in miﬂir:m million | tonne to(r::e tonne | tonne | tonne
meters) Kg/m3) tonne) tonnes at at 5%) at 40 at 80 at 48
at 30%) | 0.20%) ppm) | ppm) | ppm)

1 1 400000 | 2500 1 0.3 2000 50000 40 80 48

2 2 400000 | 2500 2 0.6 4000 | 100000 80 160 96

3 5 400000 | 2500 5 1.5 10000 | 250000 | 200 400 240

4 10 400000 | 2500 10 3 20000 | 500000 | 400 800 480

The iron (Fe) content in the samples of laterite varies from a low of 27.33% to a high of 43.54%. The overall
distribution shows that most of the values lie in the range of 33% to 41%, indicating a consistently moderate
to high-grade iron presence across the samples. The average iron content appears to be around 35.29%.

The titanium dioxide (TiO;) content in the samples shows a clear distinction between a few high-
concentration values and a majority of lower ones in the pit samples. The TiO, values range from 0.63% to
4.72%. However, three pit samples show significantly higher concentrations, above 2.9%, with one
reaching nearly 4.72%, indicating potential zones of Ti-rich mineralization.

The vanadium pentoxide (V,Os) content in the samples shows a narrow and fairly consistent range. The
values span from <0.05% to 0.20%, with most values clustering between 0.10% and 0.14%. This
consistency suggests uniformly distributed vanadium presence in the lateritic section.

The V,05 values observed in the aluminous laterites of the Bhursadongari—-Murum Block (from 10 pits, 7
pits yielded vanadium values in the range of 0.10% to 0.20%) are comparable to grades in other region’s
Geological Survey of India-led G3 stage projects:

1. Arunachal Pradesh (Depo area, Papum Pare District) for Graphite and Vanadium (Field season program:
2018-2019):
<> At 0.05% V,05 cut-off, 0.388805 MT with 0.188% grade.

o At 0.1% cut-off, 0.300012 MT with 0.228% grade.

These values led to G3 resource estimation and auctioned. M/s Vedanta Limited was the preferred bidder.
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2. Madhya Pradesh (Khapripani Block, Dindori District) for Bauxite and Aluminous Laterites (Field season
program: 2021-2022):

X 68.8461 MT at 0.05% V,05 cut-off and

RS

x4 35.4617 MT at 0.10% cut-off from aluminous laterite zones.

Above examples substantiate that vanadium values from 0.10%-0.20%, from pitting upto 1 meter depth,
hold commercial significance, especially in surficial lateritic contexts containing, titanium, aluminium and
iron.

Due to the paucity of well-distributed and adequately spaced pitting data, resource estimation has been
avoided at this stage. Further detailed exploration, including systematic subsurface sampling, would be
essential to support reliable resource classification and estimation in accordance with MEMC 2015 and
UNFC guidelines.
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CHAPTER-9

CONCLUSION AND RECOMMENDATION

9.1 Conclusion:

1. One narrow elongated anomalous zone [9Km X 50 meters] along the contact of Karutola
sandstone and Sitagota basalt is identified and demarcated having occurrence of platinum group elements
(PGE) and rare earth elements.

2. The basalt is part of Sitagota Fm. of Khairagarh Gr. and shows an altered nature with formation of
predominantly green color chlorite and epidote at places and shows the development of a schistosity plane,
which defines foliation to the rock and indicate a deformed nature.

3. Whereas, the Sandstone is part of Karutola Fm of Khairagarh Gr. and shows sharp contact with
Sitagota basalt and marked by the development of a brittle-ductile shear zone. The sandstone is medium-
grained, moderate to well sorted in nature, and shows a red to brown color due to the presence of
ferruginous matrix or the presence of iron oxide layers. The zone shows peculiar characteristics and
features in both lithologies indicated by the development of mylonitic foliation (S-C fabric) with formation
shear lenses with a sinister sense of movement. In contrast, the sandstone shows a dominantly brittle
nature with the development of fractures with strong silicification.

4, A total of 113 samples, including bedrock (38 samples) and trenches (75 samples from 10
trenches) from the Sitagota Basalt-Karutola Sandstone contact zone, were analyzed to assess PGE
(Platinum Group Elements) mineralization potential. Six BRSs out of 38 yielded total PGE above 50ppb
ranging 308 to 60ppb rest yielded below 50 ppb total PGE. Whereas all the trench samples yielded total
PGE below 50ppb.Across the trench samples, platinum (Pt) is consistently detected in nearly all samples,
ranging from 0.005 ppm to 0.026 ppm, indicating it is the dominant PGE present in the contact zone. The
highest Pt value was recorded in BMT-08 (7m-8m) at 0.026 ppm, suggesting localized PGE enrichment.
Palladium (Pd) appears less frequently than Pt, with values typically in the 0.005-0.011 ppm range when
detected. Trench samples study yielded relatively lower values of platinum group elements.

5. The trench samples were also analyzed for Rare Earth Elements (REE). The analysis of the
samples indicates that Rare Earth Elements (REE) are present in varying concentrations, but not in
significantly high amounts. Overall, the block area data does not indicate substantial REE enrichment that
would justify commercial value.

6. Gold analysis of ten surface samples using fire assay revealed concentrations below the detection
limit of 0.01 ppm.

7. The bauxitic laterite containing vanadium and titanium are being reported for the first time from this
area, may consider under auctioning (CL) of Critical mineral. The G4 stage reconnaissance survey in
Bhursadongari-Murum Block area outlined 3 potential vanadium bearing titaniferous aluminous laterite to
bauxitic regions (Figure 106) for further detail exploration and mining through a Composite License.

129|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO X KATI
Region 1:
Total area of the mapped lateritized zone developed over the Amgaon phyllite in region 1 is cumulatively

130-hectare, area shows significant enrichment of iron, aluminium, titanium and vanadium. The
demarcated potential area is based on outcrop data as well as pit data.

S.N. Sample ID | Type of laterites Latitude Longitude AI203 Fe Fe203 Si02 TiO2 V205

1 BM-PIT- 21°27'215'N 80°352.6'E 20.29 30.86 | 4413 21.24 109 | 0.08
04/X

2 BM-PIT- 21°27'23.7'N 80°34'5.2'E 13.79 4146 59.28 1435 | 063 | <0.05
05/Y

3 BM-PIT- 21°2721 6'N 80°3424.1'E 15.50 38.92 55.65 18.05 123 | 0.12
LK Laterized A

4 BM-PIT- aterized AMGaoN 75 o574 g\ 80°34"10.7°E 18.04 36.17 51.71 18.44 099 | 014
071y phyllite (Pits)

5 BM-PIT- 21°26'57.3'N 80°34'35.2'E 17.90 3363 | 48.09 2149 | 092 | 010
08/X

6 BM-PIT- 21°26'45 8'N 80°34"12.3'E 16.87 35.84 51.24 1948 | 069 | 0.07
09/

7 BM-PIT- 21°27'4.9'N 80°33'56.3'E 18.66 35.72 51.07 1963 | 093 | 0.18
10/Y

8 231127-06 21° 27" 18.14" 80° 34' 24.51" 2366 | 25.77 | 36.85 236 147 | o1

9 231127-11 21° 27" 7.44" 80° 34' 7.90" 21.31 2995 | 42.83 2244 | 093 | 04

10 23112712 21° 27'3.93" 80° 34' 10.33" 20.92 2994 | 428 2262 | 091 | 04

11 240612-17 21° 27' 24.91" 80° 34' 31.41" 20.42 2956 | 42.28 24.25 1141 | 012

12 23112707 21° 27' 21.81" 80° 34' 26.35" 20.24 3111 44.48 19,61 113 | 0.09

13 231127-08 21° 27' 23.69" 80° 34' 15.72" 19.64 33.1 47.33 2083 | 083 | 0.07

14 240612- 21° 27' 6.23" 80° 33'55.20" 19.48 3269 | 46.74 20.85 11 0.12
R11

15 20061825 | | oo a oo [21°26'61.39" 80° 33 30.99" 19.4 3198 | 45.73 22 071 | 047

16 240610- ed Amg 21° 27' 20.58" 80° 35 3.87" 19.35 3198 | 45.73 19.1 134 | 0.12
RO3 phyllite (BRS)

17 231127-16 21° 26 50.66" 80° 34' 25.36" 19.29 3372 | 482 19.4 0.84 | 0.09

18 23112702 21° 26 58.04" 80° 34' 34.07" 19.28 34.01 48.62 1866 | 098 | 0.14

19 240613 21° 26 53.48" 80° 33 35.60" 19.28 32.61 46.63 20.8 103 | 01
R18

20 23112703 21° 27' 5.12" 80° 34' 30.59" 19.18 32.76 | 46.83 20.95 132 | 0.14

21 240613 21° 26 54.24" 80° 33 36.18" 19.18 31.91 45.62 2156 | 0.85 | 0.08
R17

2 240611-22 21° 27' 2.23" 80° 34' 20.88" 17.69 3559 | 50.9 1884 | 069 | 0.08

23 240612-06 21° 27 18.57" 80° 34'0.77" 17.59 3575 | 51.13 18.23 139 | 0.1

24 23112718 21° 27' 23.93 80° 35' 8.034" 17.29 3474 | 49.66 18.99 103 | 0.08

Analytical results of 7 pits indicate aluminium oxide (Al,O3) ranging from 13.79% to 20.29%, iron (Fe)
content between 33.63% and 41.46%, titanium dioxide (TiO,) from 0.63% to 1.23%, and vanadium
pentoxide (V,Os) in the range of below detection limit to 0.18%.

The laterization of the Amgaon phyllite has notably enriched titanium and vanadium, highlighting the
mineral potential of the area. With the 130-hectare extent, this region shows considerable exploration
potential. Further detailed spatial and subsurface investigations are recommended to assess its economic
viability.
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Region 2:
Total area of the mapped lateritized zone developed over the Sitagota basalt in region 2 is cumulatively

more than 40-hectare, area shows significant enrichment of iron, aluminium, titanium and vanadium.
Titanium and vanadium are relatively more enriched than lateritized Amgaon phyliites.

S.N. | SampleID Type of Latitude Longitude Al203 Fe Fe203 | Si02 | Ti02 | V205
laterites

1 BM-PIT- Laterized 21°27'26.8"N 80°38'30.0"E 29.23 29.33 | 41.93 8.06 3.73 1020
02/X Sitagota basalt

2 BM-PIT- (pits) 21°27'38.3'N 80°38'30.7"E 31.14 27.33 | 39.08 6.88 472 | 0.14
03/X

3 240607-01 21° 27" 35.92" 80° 38' 21.31" 38.32 19.58 | 28.01 6.88 6.2 0.21

4 240608-23 21°27' 37.73" 80° 38' 30.60" 31.25 2744 | 39.24 4.54 6.63 | 0.20

5 240606- 21° 26' 56.54" 80° 38' 2.53" 31.05 2426 | 347 5.35 41 0.11
R09 Laterized

6 240607-30 | Sitagotabasalt | 21° 27' 26.51" 80° 38' 19.27" 27.89 33.04 | 47.25 1.13 6.17 | 0.4

7 240608- (BRS) 21° 27" 32.20" 80° 38' 36.55" 26.54 32.96 | 47.13 5.91 454 1020
R12

Analytical results of 2 pits indicate aluminium oxide (Al,O3) ranging from 29.23% to 31.14%, iron (Fe)
content between 27.33% and 29.33%, titanium dioxide (TiO,) from 3.73% to 4.72%, and vanadium
pentoxide (V,Os) in the range of 0.14% to 0.20%. The alumina content indicates bauxitic grade.

The laterization of the Sitagota basalt has relatively more enriched titanium and vanadium, highlighting the
mineral potential of the area. With the 40hectares extent, this region shows considerable exploration
potential. Further detailed investigations are recommended to assess its economic viability.

Region 3:

The region three is iron ore bearing along the zone of Karutola sandstone and Sitagota sandstone, along
with concentration of PGE elements. The mineralized iron ore zone extends for a strike length of about 9
kms, with an average width of 50 meters based on trench data. Iron (Fe) and ferric oxide (Fe,O) are major
components, particularly high in BMT-07 (51.58% Fe, 73.75% Fe,03) and BMT-10 (47.35% Fe, 67.70%
Fe,03), indicating presence of iron oxides like hematite or magnetite and pointing toward potential iron ore
zones. The BRS and trench samples vyielded relatively low values of PGE. These values are not
encouraging to take any further work for PGE.
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Region 4: 140 hectares
Total area of the mapped lateritized zone developed over the Kotima basalt in region 4 is 6 hectares, area

also shows significant enrichment of iron, aluminium, titanium and vanadium. Titanium is relatively more
enriched than lateritized Amgaon phyllites.

S.N. Sample ID | Type of laterites Latitude Longitude Al203 Fe Fe203 Si02 TiO2 V205

1 BM-PIT- Laterized Kotima | 21°24'29.9'N 80°41'22.9"E 12.49 43.54 62.26 14.10 2.96 0.11
01/X basalt (Pit)

2 240617-R- | Laterite  Kotima | 21°24'30.80" 80° 41'21.8" 16.05 40.32 57.64 11.38 3.35 0.22
12 basalt (BRS)

Analytical results of 1 pit indicate aluminium oxide (Al,O3) ranging from 12.49%, iron (Fe) content 43.54%,
titanium dioxide (TiO,) from 2.96%, and vanadium pentoxide (V,0s) 0.11%. However, lower adjacent
Maneri Sitapala block area has revealed relatively more enriched alumina content in lateritic Kotima basalt
in comparison to Bhursadongari-Murum block. These both areas should be integrated.

The V,05 values observed in the aluminous laterites of the Bhursadongari—-Murum Block (from 10 pits, 7
pits yielded vanadium values in the range of 0.10% to 0.20%) are comparable to grades in other region’s
Geological Survey of India-led G3 stage projects:

1. Arunachal Pradesh (Depo area, Papum Pare District) for Graphite and Vanadium (Field season program:
2018-2019):

X At 0.05% V,0s5 cut-off, 0.388805 MT with 0.188% grade.
X At 0.1% cut-off, 0.300012 MT with 0.228% grade.
These values led to G3 resource estimation and auctioned. M/s Vedanta Limited was the preferred bidder.

2. Madhya Pradesh (Khapripani Block, Dindori District) for Bauxite and Aluminous Laterites (Field season
program: 2021-2022):
X 68.8461 MT at 0.05% V,05 cut-off and

X3 35.4617 MT at 0.10% cut-off from aluminous laterite zones.

Above examples substantiate that vanadium values from 0.10%-0.20%, from pitting upto 1 meter depth,
hold commercial significance, especially in surficial lateritic contexts containing, titanium, aluminium and
iron.
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9.2 Recommendation:

1. Samples collected from the anomalous zone delineated in this study as majority of BRSs & all of
the trench samples yielded low PGE values. Preliminary,these values are not encouraging at first instance
for PGE exploration.

2. The vanadium pentoxide (V,0s) concentrations in the lateritic profiles of the Bhursadongari—
Murum Block exhibit a range, predominantly between 0.10% and 0.14%, with overall values spanning from
<0.05% to 0.20%. Of the ten test pits excavated, seven returned V,05 values within the 0.10%-0.20%
range. The grade of vanadium is encouraging.

3. Laterite developed over the Sitagota basalt is aluminous laterite to bauxitic in nature with average
Al203 31%, Ti02% 5.2%, V205 0.2%. can be placed for auctioning under CL.

These V,05 grades are comparable to those reported from other GSI-conducted G3 stage investigations,
such as the Depo area in Papum Pare District, Arunachal Pradesh, and the Khapripani Block in Dindori
District, Madhya Pradesh. The titanium, vanadium bearing aluminous laterite regions are well extending
into the lower adjacent Maneri-Sitapala (MS) Block. Integrating those areas [Region-1,2 &4] with present
block areas, bigger blocks can be made for auctioning under CL.
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FOUR POTENTIAL REGIONS SHOWN ON GEOLOGICAL MAP OF BHURSADONGARI- MURUM BLOCK (SCALE

: 1:12,500)

80°30'0"E 80°31'0"E 80°320"E 80°33'0"E 80°34'0"E 80°35'0"E 80°36'0"E 80°37'0"E 80°38'0"E 80°39'0"E 80°40'0"E 80°41'0"E 80°42'0"E 80°43'0"E 80°44'0"E
B
T
z z
e °
~ ~
N 2
& l &
z| |Legend =z
3 BORTALAO SANDSTONE o
& D BHURSADONGARI-MURUM BLOCK BOUNDARY - LATERITE El p]
S ANONALY ZONEWITH SMALLTOMEDIUM |2 ] KOTIMABASALT UL RHYOLIE S
——  HEAMITE PSEUDOMORPHS [[3_] GHOGRA SANDSTONE (o] phvLLite
ANOMALY ZONE WITH MEDIUM TO [TH07] BASIC METALAVA
B e HEMATITE PSEUDONORPHS (TETT] MANGIKHUTA BASALT AMGOAN/GNEISS:
£ ANOMALY ZONE WITH NO VISIBLE 5] KARUTOLA SANDSTONE Z
o HEMATITE PSEUDOMORPHS 2
I [[67] SITAGOTA BASALT ™
& &
0 05 1 2 (ll-.M(‘()*K\I‘I
O g —

Kilometers loving Prspoity 2

T

80°30'0"E 80°310"E 80°320"E 80°33'0"E 80°340"E 80°35'0"E 80°36'0"E 80°37°0"E 80°38'0"E 80°39'0"E 80°40°0"E 80°410"E 80°42'0"E 80°43'0"E 80°440°E &
o~

Figure 106. Four potential regions demarcated in block area.
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CHAPTER-10
EXPENDITURE

S.N. | Items of work Units Rate/unit Quantity Approved Revised
amount amount

1.1 Geologist man days (1 No) for large scale (LSM) days 11,000 120 13,20,000 13,20,000
Geological mapping/Trenching

1.2 Geologist man days (1 No) for Geological mapping | days 9,000 30 2,70,000 2,70,000
& Report (HQ)

1.3 Labour (field) for (Total 4 Nos i.e. 2 workers per per worker 504 240 1,20,960 1,20,960
one geologist)

14 Charges for one sampler per day (1 party) one sampler per day 5100 30 1,53,000 1,53,000

1.5 | Labour (4 nos) day 504 120 60,480 60,480
Sub-Total (1) 19,24,440 19,24,440

2 Trenching (PT)

21 Trenching cu.m. 3330 150 4,99,500 4,99,500

22 | Pitting cu.m. 3800 20 76,000 76,000
Sub-Total (2) 5,75,500 5,75,500

3 Laboratory Studies

A CHEMICAL ANALYSIS

3.1 Au by Fire Assay Nos 2380 10 23,800 23,800

3.2 Major Oxides by XRF (including laterite analysis Nos 4200 50 2,10,000 2,10,000
for Vanadium)

3.3 For PGE by fire assay Nos 11,800 20 2,36,000 2,36,000

3.4 | Auby Fire Assay Nos 2380 1 2,380 2,380

35 Major Oxides by XRF (including laterite analysis Nos 4200 5 21,000 21,000
for Vanadium)

3.6 | For PGE by fire assay Nos 11,800 2 23,600 23,600
Trench/Pit samples

3.7 Major Oxides by XRF (including laterite analysis Nos 4200 20 84,000 84,000
for Vanadium)

3.8 | For PGE by fire assay Nos 11,800 75 8,85,000 8,85,000

3.9 REE+ traces by ICP in Spinel bearing PGE per sample 7,731 20 1,54,620 1,54,620
anomaly zone

3.11 | Major Oxides by XRF (including laterite analysis Nos 4200 20 84,000 84,000
for Vanadium)
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S.N. | Items of work Units Rate/unit Quantity Approved Revised
amount amount

3.12 | For PGE by fire assay Nos 11,800 15 1,77,000 1,77,000
3.13 | REE by ICP in Spinel bearing PGE anomaly zone per sample 5,380 3 16,140 16,140
B PHYSICAL & PETROLOGICAL STUDIES
3.14 | Preparation of thin section Nos 2,353 20 47,060 47,060
3.15 | Study of thin section Nos 4,232 20 84,640 84,640
3.16 | Preparation of polished section Nos 1,549 20 30,980 30,980
3.17 | Study of Polished section Nos 4,232 20 84,640 84,640
3.18 | Digital Photographs Nos 280 40 11,200 11,200
3.19 | EPMA studies Per hour 8,540 15 1,28,100 0

Sub-Total 3 23,04,160 21,76,060

Total (1to 3) 48,04,100 46,76,000
4 Geological Report Preparation 5 hard copies with a i 1 2,40,205 2,33,800

soft copy
5 Preparation of Exploration Proposal 5 hard copies with a 2% of the cost or 96,082 93,520
soft copy Rs. 5 lakh which is
less
6 Peer Review Charges 30000 1 30,000 30,000
7 Total Estimated Cost without GST 51,70,387 50,33,320
8 Provision for GST (18%) 9,30,670 9,05,998
9 Total Estimated Cost with GST 61,01,057 59,39,318
Say, in 61.01 59.39
Lakhs
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LOCALITY INDEX
S.N. Latitude Longitude Locality
1 21°26'6.61"N 80°30'40.51"E Maneri
2 21°25'50.81"N 80°31'55.25"E Bordi
3 21°25'53.79"N 80°34'34.30"E Wari
4 21°23'38.21"N 80°39'40.18"E Sitapala
5 21°23'54.64"N 80°34'35.77"E Baghatola
6 21°22'51.94"N 80°35'16.29"E Timkitola
7 21°26'45.06"N 80°43'1.39"E Murum
8 21°27'22.23"'N 80°31'563.20"E Bhursadongari
9 21°26'50.42"'N 80°32'38.39"E Lohara
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ANNX-3.

SCHEMATIC DIAGRAM OF TRENCHES WITH PGE AND MAJOR OXIDE SAMPLES

Trench BMT-01

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-01 camied out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-01

21°24'12.50"N

80° 37' 21.68"E

Figure 1. A schematic diagram of trench BMT-01 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.

Trench BMT-02

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-02 carried out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-02

21°24' 47 49'N

80° 37' 42.43"E

Figure 2. A schematic diagram of trench BMT-02 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.
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Trench BMT-03

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-03 carried out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

1m depth

Trench ID

Latitude

Longitude

BMT-03

21°25'40.23'N

80° 38' 38.75"E

Figure 3. A schematic diagram of trench BMT-03 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.

Trench BMT-04

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-04 carried out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-04

21°25'52.57"N

80° 38' 52.25"E

Figure 4. A schematic diagram of trench BMT-04 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.
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Trench BMT-05

Sitagota basalt Contact, Shear or hybrid zone  Karutola sandstone

A schematic diagram of trench BMT-05 carried out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-05

21°26'11.73'N

80° 39' 19.01"E

Figure 5. A schematic diagram of trench BMT-05 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.

Trench BMT-06

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-06 camied out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-06

21°26'21.19'N

80° 39' 34.66"E

Figure 6. A schematic diagram of trench BMT-06 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.
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Trench BMT-07

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-07 carried out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-07

21°26' 33.96"N

80° 39' 50.98"E

Figure 7. A schematic diagram of trench BMT-07 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.

Trench BMT-08

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-08 camied out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

1m depth

Trench ID

Latitude

Longitude

BMT-08

21°26' 59.37"N

80° 40' 30.06"E

Figure 8. A schematic diagram of trench BMT-08 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.
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Trench BMT-09

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-09 carried out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-09

21°27' 31.45'N

80° 40' 53.08"E

Figure 9. A schematic diagram of trench BMT-09 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.

Trench BMT-10

Sitagota basalt Contact, Shear or hybrid zone Karutola sandstone

A schematic diagram of trench BMT-10 carried out along the contact zone or hybrid
zone of Karutola sandstone and Sitagota basalt

Trench ID

Latitude

Longitude

BMT-10

21°25'33.70"N

80° 38' 29.66"E

Figure 10. A schematic diagram of trench BMT-10 carried out along the contact zone or hybrid zone of
Karutola sandstone and Sitagota basalt.
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ANNX-4.
COMPLAINCE REPORT ON COMMENTS OF PEER REVIEWER.

Peer reviewer comments

Compliances

1. The Bhursadongari — Murum Block exposes from
west to east, Amgoan Gneiss, Basic meta lava and
phyllite of older Amgoan Gneissic Complex. This
sequence is followed in the east by Bijili Rhyolite
and a thick alternating sequence of Bartola
Sandstone and Sitagota Basalt, followed by
Karutola Sandstone, Mangikhuta Basalt, Ghogra
Sandstone and a small patch of Kotima Basalt in the
southeastern part of the block. Laterite capping is
reported over the phyllite as well as on the basaltic
rocks.

The observations presented in the report were
pointed out by the Peer Reviewer. As such, no
action is required from our end.

2. This work has led to delineating a 9km long
and 10m wide hematite rich zone at the contact
between Sitagota basalt and Karutola sandstone
and it has been marked as Region-1 in the
Geological map prepared by the authors.

The observations presented in the report were
pointed out by the Peer Reviewer. As such, no
action is required from our end.

3. This zone was tested by collecting 75
Trench samples spread over the entire length of this
zone trending in a NE-SW direction, and analyzed
for PGE (Table-11). It is not clear as to what is the
reason for restricting the sampling only to this
hematite rich zone for PGE.

A total of 75 trench samples were collected from the
Bhursadongari-Murum (BM) Block along the entire
NE-SW trending hematite-rich zone and analyzed
for PGE (Table-11). The sampling was focused on
this specific lithological contact based on analogous
geological settings observed in the adjoining
Maneri-Sitapala Block, where PGE values of up to
480 ppb were recorded within hematite-bearing
zone. Given the apparent geological continuity of
this mineralized horizon into the BM Block,
systematic sampling was undertaken to evaluate the
PGE potential within this zone.
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4. The authors should have collected some
samples from the Main Sitagota basalt also, along
each Trench profile as this basalt shows larger areal
extent. This type of basic flow could be potential
target for Ni-PGE mineralisation in favourable /
critical zones where it attains sulphur saturation due
to assimilation of crustal sulphur from the
associated sedimentary rocks.

Acknowledged. Although the Sitagota basalt in the
Bhursadongari-Murum Block covers a larger areal
extent and holds theoretical potential for Ni-PGE
mineralisation—particularly in zone where sulphur
saturation could result from assimilation of crustal
sulphur—there were no observable surface
expressions of sulphide mineralisation within this
unit. The G4 stage reconnaissance sampling was
focused on the hematite-rich contact zone, which
was identified as an exploration target. This
approach was based on prior results from the
adjoining Maneri-Sitapala Block, where elevated
PGE values (up to 480 ppb) were spatially
associated with hematitic alteration zones.

d. Although petrographic studies of the basalts
were carried out, this study should have been more
focused on the trench samples collected and
analyzed for PGE to identify and characterize the
ore minerals / BMS/ PGM.

Petrographic studies were conducted on basalt
samples with the objective of understanding the
primary mineral assemblages, alteration features,
that could help to wunderstand the PGE
mineralisation. At the G4 reconnaissance stage, the
focus was on broad lithological characterization,
which may be hosting PGE, due to the absence of
visually evident sulphide mineralization.

6. The Table-11 contains the analytical data of
the samples collected from the trenches opened
within the contact zone of Karutola s.st and Sitagota
basalt. In this context, the following details may be
added:

a) Include a paragraph giving the methodology
of sampling, mesh size to which the samples were
powdered and the laboratory in which the samples
were analyzed with specific mention about the flux
used in the Fire assay method.

Incorporated. Page 80-81.

b) Please give Trench sections for all the ten
trenches (BMT-1 to BMT-10) on a larger scale,
clearly marking the Sitagota basalt, Karutola s.st
and the hematite rich contact zone between the
above two lithounit. Also mark the sample lines and
the sample numbers in the trench sections.

Incorporated. Page 80 and annexures.

159|Page

PLOT NO. 34, POSTAL COLONY, BAPAT NAGAR, CHANDRAPUR 442401, MAHARASHTRA.
www.gemcokati.com Ph.no. 07172-287200 Mail: subrata.sarkar@gemcokati.com



http://www.gemcokati.com/
mailto:subrata.sarkar@gemcokati.com

N

GEMCO % KATI

D\ 4

C) In the Table-11, please indicate the rock
type of each sample, whether it is a basalt or a s.st
or the hematite rich zone etc. For e.g. In Trench
BMT-01, it is given that first sample was collected
from 4m to 5m, and likewise the other samples were
collected at 1m interval and the last sample was
collected from 13m to 14m.

Please clarify how the samples were collected and
whether it is from Footwall to Hanging wall or from
NW-SE. In the absence of trench sections, a clear
picture is not obtained from the Report.

Incorporated. Rock types included. Samples were
collected from the footwall. Table 11. Page 85-90.

d) Can we take it that the samples BMT-01/ 1
to 9 represent the entire contact zone from 4m to
14m of the Trench. Where from the sampling was
started?. Please show in the Trench section.

Incorporated. Page 80. Sampling carried out, along
the foot wall, at the trench part starting from the
Karutola sandstone to Sitagota basalt. Sampling
direction marked in trench section.

e) The analytical data presented in Table-11
clearly indicate that none of the trench samples has
given more than 50 ppb of Total PGE. The PGE
values given by all the 75 samples are quite
insignificant, and they do not warrant any further
exploration for PGE in this particular block.

Acknowledged. No G3 recommendation made
based on current results in BM block.

e) The analytical data presented in Table-11
clearly indicate that none of the trench samples has
given more than 50 ppb of Total PGE. The PGE
values given by all the 75 samples are quite
insignificant, and they do not warrant any further
exploration for PGE in this particular block.

Acknowledged. No G3 recommendation made
based on current results in BM block.

f) It is not clear whether EPMA studies were
carried out on these trench samples. If it was carried
out the details of this study may be incorporated in
this Report.

No EPMA study was carried out. Due to time
constraint and slot unavailability EPMA was
dropped with approval of the 9th TCC II.

7. The TiO2 values of 0.36% to 1.59%
recorded in the hematite rich zone at the contact
between Karutola s.st and Sitagota basalt are quite
low. No significant values of vanadium (V205) is
reported from this zone.

Acknowledged. The contact zone between Karutola
s.st and Sitagota basalt is not promising for
vanadium or titanium.
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8. The trench samples collected from the
above hematite rich zone (Region-1) do not show
any high values of REE, except two samples from
trenches BMT-2&7 analyzing scandium values of
59.62 ppm and 53.14 ppm respectively. As such this
zone does not show any significant enrichment of
REE as summarized by the authors on Page No.75
of the Report.

Acknowledged. No REE potential evident. Sc
values, though anomalous in 2 samples, are not
sufficient to propose follow-up exploration.

9. In the Laterites developed over the basalts
and phyllite, the TiO2 values are only in the range of
0.63% to 2.9% with one sample giving an elevated
value of 4.72%. The V205 values of these laterite
samples are also low and they are in the range of
0.10% to 0.14%.

The V,05 values observed in the aluminous
laterites of the Bhursadongari-Murum Block (from
10 pits, 7 pits yielded vanadium values in the range
of 0.10% to 0.20%) are comparable to grades in
other region’s Geological Survey of India-led G3
stage projects:

1. Arunachal Pradesh (Depo area, Papum Pare
District) for Graphite and Vanadium (Field season
program: 2018-2019):

At 0.05% V,05 cut-off, 0.388805 MT with 0.188%
grade.

At 0.1% cut-off, 0.300012 MT with 0.228% grade.

These values led to G3 resource estimation and
auctioned. M/s Vedanta Limited was the preferred
bidder.

2. Madhya Pradesh (Khapripani Block, Dindori
District) for Bauxite and Aluminous Laterites (Field
season program: 2021-2022):

68.8461 MT at 0.05% V05 cut-off and

35.4617 MT at 0.10% cut-off from aluminous laterite
Zones.

Above examples substantiate that vanadium values
from 0.10%-0.20%, from pitting upto 1 meter depth,
hold commercial significance, especially in surficial
lateritic contexts containing, titanium, aluminium and
iron.

Conclusions: The G4 Stage Reconnaissance survey
carried out in Bhursadongari — Murum Block in
Balaghat Dist., Madhya Pradesh has not succeeded

Acknowledged. Further exploration  will  be
conditional on positive outcome of the result on
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in identifying / delineating any significant zone of
PGE, REE and associated minerals. In view of the
above observations, no further exploration is
warranted in this Block at this stage. If the proposed
G3 work, as and when taken up, in the adjoining
Maneri — Sitapala Block yields any positive result for
PGE or REE, then based on that data this
Bhursadongari — Murum Block can be considered
for any further work at a later date.

PGE from the Maneri-Sitapala Block.

The TiO2 and V205 values obtained from the
laterite samples in the Regions-2, 3 & 4 over the
basalts and phyllite are also quite low.

The V,05 values observed in the aluminous
laterites of the Bhursadongari-Murum Block (from
10 pits, 7 pits yielded vanadium values in the range
of 0.10% to 0.20%) are comparable to grades in
other region’s Geological Survey of India-led G3
stage projects:

Arunachal Pradesh (Depo area, Papum Pare
District) for Graphite and Vanadium (Field season
program: 2018-2019):

At 0.05% V,0s5 cut-off, 0.388805 MT with 0.188%
grade.

At 0.1% cut-off, 0.300012 MT with 0.228% grade.

These values led to G3 resource estimation and
auctioned. M/s Vedanta Limited was the preferred
bidder.

Madhya Pradesh (Khapripani Block, Dindori District)
for Bauxite and Aluminous Laterites (Field season
program: 2021-2022):

68.8461 MT at 0.05% V.05 cut-off and

35.4617 MT at 0.10% cut-off from aluminous laterite
Zones.

Above examples substantiate that vanadium values
from 0.10%-0.20%, from pitting upto 1 meter depth,
hold commercial significance, especially in surficial
lateritic contexts containing, titanium, aluminium and
iron.
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ANNX-5: TCC CORRESPONDENCES.
Minutes of TCC | and I

1. Minutes of 62nd TCC

Agenda 62.1.9. Reconnaissance Survey (G-4) for PGE, Vanadium & associated

a)

minerals in Bhursadongari - Murum Block (120 Sq Km), Balaghat
District, Madhya Pradesh.
[Implementing Agency: Gemcokati Exploration Pvt. Ltd]

The proposed Risewada-Lodhiwada Block and Bhursadongari - Murum Block
belong to Dongargarh Supergroup and the blocks are the southern and
northern (respectively) extensions of Maneri — Sitapala area where a G4
stage investigation has already been sanctioned by NMET.

During reconnaissance traverses in the Maneri-Sitapala block, a
magnetite/spinel-bearing zone with total PGE values ranging from 50ppb to
488ppb was identified, spanning approximately 340 meters along NNE-SSW
direction.

Followed by discovery of this PGE anomalous zone Gemcokati Exploration
Pvt. Ltd has conducted two reconnaissance field traverses and confirmed the
extension of magnetite / spinel bearing PGE anomaly zone to the Risewada —
Lodhiwada block and Bhursadongari - Murum Block.

One sample collected from the southern strike-extension of the PGE anomaly
zone of Maneri-Sitapala block yielded 54ppb total PGE. Within the proposed

block, laterites have developed on Amgaon Phyllites in the west and on basalt
in the east. Grab samples from the laterite capping on Amgaon phyllite
yielded V205 values of 0.29% and 0.18%, while V205 values of other laterite
samples from this zone range from 0.1% to 0.34%. These values exceed the
IBM cut-off of 0.1% V205, indicating significant potential for vanadium
mineralization.

e

—

During the field traverses and grab sampling conducted from Bhursadongari -
Murum Block have revealed anomalous values of PGE in 21 samples, ranging
from 24 ppb to 320 ppb, and V205 in 11 samples, ranging from 0.07% to
0.14%.

f) NAGMP maps of (Block-4) Magnetic and spectrometric maps has
corroborated with field observations.

g) In order to trace and establish the northern and southern extensions of
mineralization found in in Maneri — Sitapala these two G4 stage items have
been proposed.

h) The committee found that another item of the same stage and commodity is
already in progress by Gemcokati in the sector. Therefore, at a time
recommending two more items of similar nature is not advisable without
complete understanding of the mineralisation. Therefore, the Gemcokati was
asked to choose one block this time and wait for the outcome of the ongoing
item.

i) Accordingly, Gemcokati Exploration Pvt. Ltd choose to explore the northern
block i.e. Bhursadongari - Murum Block and meodified the block boundary, as
suggested by TCC, to 100 sq.km by leaving the lean area demarcated on the
basis of geophysical anomaly.

Recommendation of TCC:

The committee recommends the proposal for approval of EC for
Reconnaissance Survey (G-4) for PGE, Vanadium & associated minerals in

Bhursadongari - Murum Block (100 Sq Km), Balaghat District, Madhya
Pradesh” with an estimated cost of Rs. 61.01 lakh (including GST) within time
schedule of & months and submission of report as per annexure-6A & 6B. The
item will be reviewed after 4 months.
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2. Minutes of 67t TCC

Agenda 67.1.25. Reconnaissance Survey (G4) for PGE, Vanadium & associated
minerals in Bhursadongari - Murum area (100 Sq Km), Balaghat District,
Madhya Pradesh.

[Implementing Agency: M/s GemcoKati Exploration Pvt. Ltd]

a) M/s GemcoKati Exploration Pvt. Ltd informed that the project ‘Reconnaissance Survey
(G4) for PGE, Gold & REE in Maneri-Sitapala area, Balaghat District, MP ‘ was approved
in the 315" EC Meeting held on 12" September, 2023. The sanction order was issued on
05" October, 2023 with timeline of 08 months and approved cost was INR 64,92, 482/-
the 64™ TCC of NMET had approved 2 months extension upto 31.07.2024.

b) Further, the project “Reconnaissance Survey (G4) for PGE, Vanadium & associated
minerals in Bhursadongari - Murum area (100 Sq Km), Balaghat District, Madhya
Pradesh’ was approved in the 34th ECof NMET held on 13.03.2024 with timeline of
06months and approved cost was INR 61,01,057/-The OM in this regard was issued
on 12" March 2024.

c) M/s GemcoKati Exploration Pvt. Ltd informed that forest permission is waited for both
the projects to carry out drilling. Hence, time extension upto 31% December 2024 is
sought for completion of the project.

d) Considering the delay in receipt of forest permission the committee agreed to
recommend time extension upto 31 December 2024. Also suggested GemcoKati to
periodically update NMET on development.

Recommendation TCC:
The Committee recommended time extension upto 31st December 2024 for

Reconnaissance Survey (G4) for PGE, Gold & REE in Maneri-Sitapala area,
Balaghat District, MP and Reconnaissance Survey (G4) for PGE, Vanadium &
associated minerals in Bhursadongari - Murum area (100 Sq Km), Balaghat
District, Madhya Pradesh

3. Minutes of 3@ TCC I

Agenda 3.3.16 Reconnaissance Survey (G-4) for PGE, Vanadium & associated minerals in
Bhursadongari - Murum Block (100 Sq Km), Balaghat District, Madhya Pradesh.
[Implementing Agency: Gemcokati Exp. Pvt. Ltd.]

a) Gemcokati Exp. Pvt. Ltd informed that the project was approved in the 62" TCC
Meeting held on 28m 29t February and 01°' March, 2024. The OM was issued on 12t
March, 2024 with timeline of 06 months and the approved cost was INR 61,01,057/-.

b) Gemcokati Exp. Pvt. Ltd. Presented the proposal of the project and informed that forest
clearance is awaited for the exploration block.

Recommendation TCC-II:
The committee deferred the proposal for next TCC-II meeting.
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4. Minutes of 40 TCC Il

a) Gemcokati Pvt. Ltd. informed that the project was approved in the 621d TCC Meeting held
on 28, 29t and 01st March, 2024. The OM was issued on 12% March, 2024 with timeline
of 06 months and the approved cost was INR 61,01,057/-.

b) Gemcokati Pvt. Ltd. further informed that Pitting and trenching work have not yet started
as the Forest Clearance is awaited.

¢) The committee informed thatas per latest guidelines of MoEFCC, agencies can approach
forest authorities to get permission for pitting and trenching work . Accordingly ,
Gemcokati was asked to expedite the progress of work.

Recommendation TCC
The TCC recommended the proposal for approval of EC for timeline extension of 3
months up to 31t March 2025.

5. Minutes of 6t TCC I

Agenda 6.2.14Reconnaissance Survey (G-4) for PGE, Vanadium & associated minerals in
Bhursadongari - Murum Block (100 Sq Km), Balaghat District, Madhya Pradesh.
[Implementing Agency: Gemcokati]

a) Gemcokati informed that the project was approved in the 62rd TCC Meeting held on
28th, 29thand 015t March, 2024. The OM was issued on 12t March, 2024 with timeline
of 06 months and approved cost was INR 61,01,057/-.

b) TCC-2 was informed that the project was delayed due to non- receipt forest
permission and in the 39% EC of NMET held on 24.01.2025 , time extension was
approved till 31st March 2025.

c) Gemcokati requested for 3-month timeline extension for GR submission.

Recommendation of TCC-II:
The TCC recommended 3 months’ timeline extension upto 31st June 2025 for GR
submission.
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6. Minutes of 7t TCC Il

T T T errssermem—— s — s —m mss— s —ms—ss —s s T T TS TTRs s —ymm —s mse—ep s — s s ———mem—e

Agenda 7.3.11 Reconnaissance Survey (G-4) for PGE, Vanadium & associated minerals
in Bhursadongari - Murum Block (100 Sq Km), Balaghat District, Madhya
Pradesh

[Implementing Agency: M/s Gemcokati Exploration Pvt. Ltd.]

a) GemcoKati Exploration Private Ltd. informed that the project was approved in the 62
TCC Meeting held on 28", 29" February and 01st March, 2024 The OM was issued on
12" March, 2024 with timeline of 06 months and approved cost was INR 61,01,057/-

b) The project was approved in 34" EC meeting of NMET held on 12™ March 2024.

¢) M/s Gemcokati Exploration Pvt. Ltd. presented the status of progress of the project.
Further, the agency informed that after obtaining the permission on 6™"March 2025,
pitting/trenching work have been done in the block.

d) The TCC-Il opined that the project should be reviewed after receipt of analytical results.

Recommendation of TCC-lI:
The committee deferred the review of the project till receipt of analytical results.

7. Minutes of 9t TCC I

9.3 Review of Ongoing Projects/ Completed Projects & Timeline Extension

Agenda 9.3.1 Reconnaissance Survey (G4) for PGE, Vanadium & associated minerals
in Bhursadongari - Murum Block (100 sq. km), Balaghat District, Madhya Pradesh
[Implementing Agency: M/s Gemcokati Exploration Private Limited]

a) Mis Gemcokati Exploration Private Limited informed that the project was
recommended in 62" meeting of TCC held on 28, 29 February & 1% March 2024. The
project was approved in the 34™ EC Meeting held on 12" March 2024. The OM was
issued on 12™ March 2024 with timeline of 06 months (up to 11.09.2024) and approved
cost of INR 61.01/- Lakh. Time extension till 31.03.2025 (6 months) and till 30.06.2025
(3 months) was approved by 29 and 415 EC meetings respectively.

I3} The Implementing agency briefed that forest clearance for pitting and trenching based
an new forest guidelines on Pitting and Trenching was obtained (from Range Forest
office) on 6 March 2025. Further, the approved project budget has increased due to
the addition of registration and processing fees related to Forest Clearance. But there
is no budget provision in SoC of NMET for these expenses.

¢) Based on this G4 work, three titanium, vanadium enriched aluminous laterites capped
on Amgacn phyllite (600 hectares), Sitagota basalt (320 hectares) and Kotima basalt
(160 hectares) have been delineated by the Implementing agency. These are also
extending into lower adjacent Maneri-Sitapala block. Demarcation of potential area has
been done on the basis of BRS as well as pit & trench samples results.

d) The TCC-ll agreed for the proposed peer review of the final Geological Report. The
commitiee also agreed to drop the EPMA studies for this project, as the chemical
analysis results did not yield any significant values.

Recommendations of TCC-II

The commitee agreed for the proposed peer review of the final Geological
Report. The committee also agreed to dirop the EPMA studies. The martter of registration
and processing fees for Forest Clearance will be brought to the artention of the
Executive Commitiee (EC).
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8. Minutes of 10t TCC Il

Agenda 10.2.13 Reconnaissance Survey (G4) for PGE, Vanadium & associated minerals
in Bhursadonagari - Murum Block (100 Sq Km), Balaghat District, Madhya
Pradesh

[Implementing Agency: M/s Gemcokati Exploration Private Limited]

a) Mis Gemcokati Exploration Private Limited informed that the project was
recommended in 62nd meeting of TCC held on 28, 29 February & 1% March 2024, The
project was approved in the 34™ EC Meeting held on 12" March 2024. The OM was
issued on 12™ March 2024 with timeline of 06 months (up to 11.09.2024) and approved
cost of 61.01/- Lakh. Time extension &ill 31.12.2024 (3.5 months), 31.03.2025 (3
months) and till 30.06.2025 (3 months) was approved by 37" 3gM and 41% EC
meetings respectively.

b) Further, it was briefed by Gemcokati Exploration Pvt. Ltd. that peer review of the final
geological report is underway. The agency requested for time extension of 2 months
up to 31 August 2025 for submission of final geological report.

c) The TCC-ll opined that the final geological report will be reviewed in next TCC-II
meeting after incorporation of peer review comments.

Recommendations of TCC-Il

The committee recommends the proposal for approval of EC for timeline
extension of 2 months up to 31°* August 2025 for submission of final geological report
to NMET. Final geological report will be reviewed in next TCC-ll meeting after
incorporation of peer review comments.

9. Minutes of 11t TCC I

Agenda 11.5.23 Reconnaissance Survey (G-4) for PGE, Vanadium & associated
minerals in Bhursadongari - Murum Block (100 Sq Km), Balaghat District,
Madhya Pradesh.

[Implementing Agency: M/s Gemcokati Exploration Private Limited]

a) The project was recommended by 62th TCC held on 28th & 29th February and 01st
March, 2024 and approved in 34th EC held on 13/03/2024 with an approved cost of
¥ 61.01 Lakh (including GST) for 6 months up to 13/9/2024.

b) Gemcokati Exploration Private Limited informed that peer review has been done for
the final geological report. All the comments of peer reviewer have been incorporated
in the final GR. The agency proposed to exclusion of EPMA studies in this project.

c) The TCC-ll agreed for submission of final GR to NMET. The committee agreed for
exclusion of EPMA studies in this project.

Recommendations of TCC-Il

The committee recommends the proposal for the approval of EC for “exclusion of
EPMA studies in this project” with revised cost of ¥59.39 Lakh (including GST) against
initial approved cost of ¥61.01 Lakh (including GST) as per Annexures 14.
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Minutes of EC

1. Minutes of 34t EC

H. Implementing Agency: M/s. Gemcokati Exp. Pvt. Ltd.
11 |Reconnaissance Survey (G-4
or PGE, Vanadium & PGE,
ssociated minerals in| Vanadium &
Bhursadongari - Murum Block| associated G4 6 61.01
(100 Sq Km), Balaghat District| minerals
Madhya Pradesh

2. Office of Memorandum

Government of India
Ministry of Mines
National Mineral Exploration Trust

File No. 23/450/2024-NMET/ 6OS" New Delhi, 12" March, 2024
OFFICE MEMORANDUM

Subject: Approval of mineral exploration projects executed by M/s. Gemcokati Exp. Pvt.
Ltd (Reconnaissance Survey (G-4) for PGE, Vanadium & associated minerals in
Bhursadongari - Murum Block (100 Sq Km), Balaghat District, Madhya Pradesh)
through NMET fund.

On the recommendation of the Technical-cum-Cost Committee (TCC) in its 62"¢
meeting held on 28%, 29" and 01t March, 2024, the Secretary, Mines and Chairman,
Executive Committee (EC) of NMET approved the mineral exploration projects of M/s.
Gemcokati Exp. Pvt. Ltd through NMET fund as per following details:

S. No Project/Block Name Agency Duration Approved Cost
(Months) (T Including
GST)
1 Reconnaissance Survey (G-4) for PGE, M/s. 6 61,01,057

Vanadium & associated minerals in| Gemcokati
Bhursadongari - Murum Block (100 Sqg| Exp. Pvt.
Km), Balaghat District, Madhya Pradesh Ltd.
Total 61,01,057 /-
(Rupees Sixty one lakh one thousand and fifty seven only)

2. M/s. Gemcokati Exp. Pvt. Ltd shall submit progress on monthly basis to NMET
Secretariat. The TCC, NMET shall review the progress of project and provide update to the
Executive Committee.

3. M/s. Gemcokati Exp. Pvt. Ltd shall complete the project as per the above terms and
within timeline as per detail mentioned below:

e Field Mobilization & Exploration Work : Till 3™ month (up to 11.06.2024)

e Laboratory Studies : Till 5 month (up to 11.08.2024)

- Report writing with Peer Reviewer Till 6" month (up to 11.09.2024)

and submission to NMET

4. Further, as per clause 3.2(viii) of the Office Memorandum no. 6/3/2015-NMET/380
dated 12th December 2023 regarding Mode of engagement of Notified Private Exploration
Agencies and funding by NMET for exploration of Critical and Strategic Minerals, NPEA may
avail mobilization advance (up to 30% of the approved project cost) upon submission of Bank
Guarantee (BG, including e-bank guarantee) of equal value of advance to NMET.

[Vivek K%’mc‘b'}/_’

Director &HoD, NMET
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Annexure BA
Estimate cost for Reconnaissance Survey (G-4) for PGE, Vanadium & associated mineral in Bhursadongari - Murum Block,
Balaghat District, MP. Total block area- 102 sq km; Completion Time- 6 Months
Rates “'zlﬁi;]r _;I 1METSnE Estimated Cost of the Propesal
5' * Y |
No. Item of Work Unit SoC.ltem | 1RALeS as per Qty. Total Amount
No. * SoC (b} (Rs=)
(a) (a™b)
A Geological Mapping Other Geological Work & Surveying
Geological mapping, (1:12.500 scale) & Trenching , drilling work
. a. Charges for Geologists per day {Field) for geological mapping Geologists
: & trenching wark, drilling wark per day Lk I A0E 1eh L e
2
ii b. Labours Charges; Base rate Labourars 57 S04 240 1,220,960
per day
c. Charges for Geologists per day (HQ) day 1.2a 5,000 a0 2,770,000
ane
d. Charges for one Samplar per day (1 Party) samplar 152 5,100 30 1.53,000
par day
e. Labours (4 Mos) day S04 120 &0.480
Sub Total- A 19,24 440
B | Ground Geophysical Survey
1 | IP. Induced Polarization (I.P) cum Resistivity S.P and Magnetic 8-10 Line
{30 Lkm) Km
3 Gaophysicist party days (Fiald) per day
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4 c. Labours Charges day
5 | Geophysicist party days (HQ) per day

Eub Total-B
C Survey Work

Per Point
a DGR3 Survey for BH fixation &RL determination of
observation

b Charges of Surveyor {1 party) fur.Giumwical survay layout 5”?“'_‘: o

work & Block boundary demarcation par day
< Labours Charges for sunvey waork, day

Sub-Total G -
D Trenching/Pitting

&) Excavation of Trenches pEr cu.m 21.1 3,330 150 499300

b} Excavation of Pits per cu.m 21.2 3,800 20 TE00D
E DRILLING (after review)
1 Drilling up to 300m [Hard Rock) m
Z Borehole deviation Survey by Multishot Camera m
3 II::::]JI Crop Compansation (in case the BH falls in agricultural per BH
4 | Construction of concrete Pillar (12'x12%30") e
5 Transportation of Orill Rig & Truck associated per dhll (2 rigs) Km
] Monthly Accomodation Charges for drilling Camp (up to 2 Rigs) manth
7 Crilling Camp Setting Cost Mos
B Crilling Camp Winding up Cost Mas
- Foad Making (Flat Terrain) Km
10 | Drill Core Preservation par m

Sub Total E
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& Bhs of

F | Borehole Geophysical Logging 350 each

G LABORATORY STUDIES

1 Chemical Analysis

. Geochemical Sampling-Surface samples (BedrockiChannel

1| 18oiliStream sediment)
a. Au by Fire Assay Maos 4.15a 2,380 10 23,E00
b. Major Oxides by XRF {including Laterite Analysis for
Vanadium) Moz 4.1.1%a 4,200 =0 2,10,000
e, Fer PGE by Fire Assay Nas 4154 11,800 20 2,356,000

i) | Surface Check samples (10% External)
a_Au by Fire Assay Mas 415a 2380 1 2,380
b. Major Onides by XRF (including Laterite Analysis for
Vanadium) Meag 4115 4,200 1 21,000
. For FGE §[=53 4.1.5d4 11,800 2 23,600

iy | Trench & Check Samples from Trench -
Trench / Pit samples e
a. Au by Fire Assay Mos -
b. Major Onides by XRF (Laterite Analysis for Vanadum) Mes 4.1.15a 4200 20 24 000
. For PGE Mas 415d 11,800 75 885,000
d. REE +traces by ICP in Spinel-bearing PGE Anomaly zene per sample 4114 1734 20 154,620

iv) | Trench Check samples (10% External)
a. Au by Fire Assay Mos
b. Major Oxides by XRF (Laterite Analysis of Pit samples for
\Vanadium) Moz 4.1.15a 4200 20 24,000
. For PGE Mas 4154 11,200 15 1.77,000
d. REE by ICF in Spinel-bearing PGE Anamaly 2one per sarmple 41132 5,380 3 16,140

¥ | BH Core samples
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a. Au by Fire Assay Moz
b. For Ag, Ni, Co, Cr, Cu, Ph, Zn, ', Ti by ICPMS-34 elements Mos
c. For PGE Mas
vi) | BH Core samples (10%External)
a. Au by Fire Assay Moz
b. For Ag, Ni, Co, Cr, Cu, Pb, Zn, V, Ti by AAS Method Mas
. For PGE Mos
2 Physical & Petrolegical Studies
i | Preparation of thin section Mas 431 2,353 20 47 DBD
i | Study of thin secticn Nos 434 4,232 20 84,640
i | Preparation of polish section Mes 430 1,549 20 30,980
i | study of polished section Mos 434 4232 20 4,540
v | Digital Phatographs Mos 437 220 40 11,200
vl Whala Rock Analysis Mas
wii | Sp. Gravity Mos
viii | SEM Swdies per hour -
ix | EPMA Studies per heur 4.4.1 8,540 15 1,28,100
x| ¥AD Studies Mog 451 4,000 = =
23,04,160
H Total A to G 48,04,100
5 Hard
| | Geological Report Preparation o 52 i 2,40,205
copy
J | Peerreview Charges PRSI 30,000 30,000
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5 Hard 2% of the Cost

K Preparation of Exploration Proposal coples 5.1 or Rs. 5.0 Lakhs 06,082

(5 Hard copies with a soft copy) with a soft E whichever is d
copy less

Total Estimated Cost without GST 51,70,387

M Provision for GST (18% of L) 9,30,670
Total Estimated Cost with GST 61,01,057

| [ ‘ Rs. In Lakhs 61.01
Note:

1 Strict adherence to the Ministry of Finance's and GFR guidelines is mandatory. Every transaction must adhere to GFR rule 21.

2 In case of delay/non- performance, the appropriate action will be taken by competent authority against delinquent agency as per prevailing govt. of India
rules/guidelines on procurement.

3 If any part of the project is outsourced, the amount will be reimbursed as per the Paragraph 3 of NMETSoC and Item no. 6 of NMETSoC. In case of
execusion of the project by NEA on its own, a Certifiate regarding non outsourcing of any componentproject is required,

4 Necessary efforts should be made to minimize any adverse impact on the environment during exploration activities,

e
A ZR”

Ba\ 3>
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Annexure 6B

Timeline Schedule for Reconnaissance Survey (G-4) for PGE, Vanadium & associated mineral in Bhursadongari - Murum Block, Balaghat
District, Madhya Pradesh.

5. No. 1 2 3 A 5 6
1 Camp Setting Months/Days
2 Geological Mapping & Sampling days _
3 Geophysical survey L.km
Geaphyscist party days (HQ) for data interpretation & Days
4 Report
5 Pitting/Trenching cu.m -
[ Surface Drilling (1 rigs) m
7 Survey Party days days
8 Geologst Man days days
] Sampler Man days days
10 Camp ‘Mnding months
11 Laboratory Studies Nos.
12 Repaort Writing with Paar Raview maonths

L™ a1
ﬂ‘;é_’»:;-
TS e
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TCC APPROVED REVISED COST SHEET

Estimated

Rates as per Total
NMETSoc | €%t | Amount Total
the Amount (Rs)
S| _ 2020-21 (Rs)
Item of Work Unit Proposal
no. SoC- Rates
INITIALLY
Item SI | asper Qty. REVISED
No. SoC APPROVED
1 | Large scale (LSM) Geological mapping/Trenching.
1.1 | Geologist man days (1 No) for Large scale (LSM) Geological mappin/Trenching days 1.2b 11,000 120 13,20,000 | 13,20,000
1.2 | Geologist man days (1 No) for Geological mappin & Report (HQ) days 1.2a 9,000 30 2,70,000 2,70,000
1.3 | Labour (field) for (Total 4 Nos i.e. 2 workers per one geologist) Wﬁﬁier 5.7 504 240 [1,20,960 | 1,20,960
one
1.4 | Charges for one sampler per day(1 party) sampler | 1.5.2 5100 30 1,53,000 1,53,000
per day
1.5 | Labours (4 nos) day 504 120 60,480 60,480
Sub-Total (1) 19,24,440 | 19,24,440
2 | Trenching (PT)
2.1 | Trenching cu.m. 2.1.1 3330 150 4,99,500 4,99,500
2.2 | Pitting cu.m. 2.1.2 3800 20 76,000 76,000
Sub-Total (2) 5,75,500 | 5,75,500
3 | Laboratory Studies
A | CHEMICAL ANALYSIS
Geochemical sampling-surface samples (bed rock/channel/soil/stream sediment)
3.1 | Au by Fire Assay Nos 4.1.5a 2380 10 23,800 23,800
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3.2 | Major Oxides by XRF (including laterite analysis for Vanadium) Nos 4.1.15a | 4200 50 2,10,000 2,10,000
3.3 | For PGE by fire assay Nos 4.15d | 11,800 20 2,36,000 2,36,000
* | REE+ traces by ICP in Spinel bearing PGE anomaly zone

Surface check samples (10% external)
3.3 | Au by Fire Assay Nos 4.1.5a 2380 1 2,380 2,380
3.4 | Major Oxides by XRF (including laterite analysis for Vanadium) Nos 4.1.15a | 4200 5 21,000 21,000
3.5 | For PGE by fire assay Nos 4.1.5d | 11,800 2 23,600 23,600

Trench and Check samples from Trench

Trench/Pit samples
3.6 | Major Oxides by XRF (including laterite analysis for Vanadium) Nos 4.1.15a | 4200 20 84,000 84,000
3.7 | For PGE by fire assay Nos 4.1.5d | 11,800 75 8,85,000 8,85,000
3.8 | REE+ traces by ICP in Spinel bearing PGE anomaly zone sagfpr)le 4.1.14 7,731 20 1,54,620 1,54,620

Trench Check samples (10% external)
3.9 | Major Oxides by XRF (including laterite analysis for Vanadium) Nos 4.1.15a | 4200 20 84,000 84,000
3.1 | For PGE by fire assay Nos 4.1.5d | 11,800 15 1,77,000 1,77,000
3.11 | REE by ICP in Spinel bearing PGE anomaly zone saFr)r(\a[:r)le 4.1.13 5,380 3 16,140 16,140

B | PHYSICAL & PETROLOGICAL STUDIES
3.12 | Preparation of thin section Nos 43.1 2,353 20 47,060 47,060
3.13 | Study of thin section Nos 434 4,232 20 84,640 84,640
3.14 | Preparation of polished section Nos 43.0 1,549 20 30,980 30,980
3.15 | Study of Polished section Nos 434 4,232 20 84,640 84,640
3.16 | Digital Photographs Nos 4.3.7 280 40 11,200 11,200
3.17 | EPMA studies hF:)irr 441 8,540 0 0 1,28,100
3.18 | XRD Studies Nos 451 4,000 i
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Sub-Total 3 21,76,060 | 23,04,160
Total (1 to 3) 46,76,000 | 48,04,100
5 hard
copies
Geological Report Preparation witha | 5.2 i 1 2,40,205 | 2,40,205
soft
copy
2% of
5 ha}rd the cost
. . COpIEs orrs5
Preparation of Exploration Proposal witha | 5.1 lakh 96,082 | 96,082
soft which
copy is less
As per
Peer Review Charges EC | 30000 1 30,000 | 30,000
decision
Total Estimated Cost without GST 50,42,287 | 51,70,387
Provision for GST (18%b) 9,07,612 | 9,30,670
Total Estimated Cost with GST 59,49,899 | 61,01,057
N 159.49 | 61.01
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ANNEXTURE-6
FOREST PERMISSION & WORK COMPLETION LETTER

sHeanfad afdror (@1.) s9ded SearR 7.9,

U .-(07632-248414)
email - dfotsbghat@mp.gov.in

HHIE / THAIB / >ec qrefTETe, feAie 249 /0//2025
gfqy,
SR YT HET I+ WHRETD,
(F—ee)
HgTl (A.9.)
vy — I Fiee SRV dreTHe @ ae aRes qd el Ud ufded ool @ st fAfT wel @ XeeT 9031

BFCUR I H Reconnaissance Survey (G-4) for PGE, Vanadium & associated minerals in Bhursadingri —

Murum Block &RT Pitting or Trenching GRAB SAMPLING &1 AT I8 — M/s Gemco kati Exploration

Private Limited, Chandrapur (Maharashtra) — 442401 T 3{TFeST YR P © FP/MP/SRY/492034/2024
el — (1) STY®T U= HHIb / U%B—1 /857 /2025 / FP/MP/SRY/492034/2024 / 187, 188 {37i® 15.01.2025,

(2) CICEED ﬁ"ﬂ'ﬂ‘/"\’i"\’@ﬂ:f— M/s Gemco kati Exploration Private Limited, Chandrapur (Maharashtra) @51

U3l [&F1% 24.01.2025, ST 39 TS BrRITET A oad WIkT HHIE 917 26 27.01.2025

e 2, & Rvgicta gexor § deffa w3 wwie (1) grr o Agifte el § R @
et (et AP 1 19 TH) BT Ul UGS FU TS WiRa aded T /eI — M/s Gemeo Kati Exploration
Private Limited, Chandrapur (Maharashtra) §RT S9® U3 Q=i 24.01.2025 I U frar 2, ot WQ el Hex
g €
T — IURIGATTAR |

YoBHIP / Th-11ah]

Y}f%f%ﬂ(a — 4 >6?
1. H®I 99 Wed, IEEe g, greEe (AW) @1 R SWIed  favaiaiid Jfewifba aramr W smaee
fArT /¥iver gRT R U= wHie (2) W IR ured gReT @) BRTYR ol @ At arew Hufd |
2. SUITIUSHIRIER, Sl (W10) SUSTHISH Y AR SR Rvgidifa denifea ara § sndes fAunT /den
R Ml w3 i (2) W UG urem uRheT @ el Wort B) qEemf v sravam adad) ¥ o |
favaifd govor # SwWiaa Weffa srfay v g@ aRRers (@& 9—vdy) Tawe, WOt @ 9
FHIB / Uh—1 /857 /2025 / FP/MP/SRY/492034/2024 /187, 188 {2 15.01.2025 BT fa3r 3 TR o3 #
SeeiRad v PRI el (@rf w9iE 1 ¥ 19 TPB) BT QUiYUT SrUTe AR B T4 s RN /e
FUA BT BRI YR B AT S| a9 Wi Brf @ SR A @Y e AieR fhar ST gff¥=a & e

FfovRa a9 yRers At / aRes werw! /die mst 3 5y e Wi |

3. o uRers ¥, uf¥ew @isht /gd ool (W) aRes @1 ok SuRie v Ganifed ara=r § amas
fasmT /%o gRT HWeffa o3 waie (2) ¥ ufta oraT gfRes & s Go T @R geeref ud A
FIEATE B T | Rwifea gawver # SwRie Weffa safaa v g awivew (@ H-UEE) HEITE,
HUTA & U= HA® /Yh—1 /857 / 2025 / FP/MP/SRY/492034/2024 / 187, 188 [27e 15.01.2025 grT R
MR us ¥ SeeilRad waed AR vt @rf wmaie 1 9 19 ) BT YOIBUVT ST SRl §4 UG e
fuarr /a4 B g Bl gRT B R S| og WY e B SR e 9 |aa WieR Bar o
giRea ¥ den st aRes were! /fie et 3 53wl oy |

4. AIITH - M/s Gemceo kati Exploration Private Limited, Address: 34 Bapat Nagar, Nagpur Road, Chandrapur
Distiret — Chandrapur (Maharashtra) — 442401 &1 3R SuRIad fawaiasdfa deutfsa anus vz f1i® 24.01.2025 &
ARCRT H ggref d Siraves BRIAE] ¥ IR | fudr acddy ¥ 5 auHes B Aeid SudmHes e o
(1) vuarise gd a9 yRers ey gd wiiohl /ufen wish (u) uRes & wus enfld v Sue el
as A el R AR yeRe # o) dgifte ey safer g T g9 GRETH (BET UL HU. AU
@ P /QB—1 /857 /2025 / FP/MP/SRY/492034/2024 /187, 188 feiies 15.01.2025 & Sooifeae A
SN it (ord s 1 W 19 Tw) F R A Al @ goleder sureT B w9 Bg/&a/\rﬁifm &g
THHBIRYT & wrfasfw ud Swvg d SRf URT SR BT B Y |

R~ SURTRIFIR |

E:\Cemputer 2\DM\Project\FCA 2.0 Cases\GEMCOKATI EXPLORATIONS\Bhursadongri - Murum Block\Memo.docx
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Jary,
T aRRe it ufdm wioh o wrih (o) ofkds,
frem- STemeTe, Hem Wy
ﬁw:-w#wﬁwm*m%ﬁmwmm*mmm&m

9031 IV AT 3 Reconnaissance Survey (G-4) for PGE Vanadium & associated minerals Bhursadongri-

Murum Block # WS SH®! H1él To@RTA Wgae RIS, IR, WeRTY 442401 & G Pitting ,
Trenching T4 sampling BT &1 QUi e & Hay |

HeRMY,

U A & Ty A TFHUST SRR & 0 HHi dnVer7 AT 24012025 F W A
WIS SH! 1A TR WIgde RIS, SR, TERIP 442401 GRT, Bhursadongari-Murum Block

# Pitting, Trenching Td sampling 1 P14 FH¥ T T4 Xl 1 Ul 33 §Y RAI® 01-04-2025 T aH
favm & weafiat ¥t Suffa A i e R

H1d &1 fagwr-

1. Piting % GRT 9 Pit W@ 1mx1m=2 m ¥ 500g 3 et 27 et Toifea AT - et 27 et 135 kg,

2. Trenching & GRT 10 Trench T mx1mx15 m & 5009 3 Pt 150 et Wil et 1| - et 150 vt
75kg.

3. Pitting Td Trenching & TITd Pits T trenches 31 FIIHIHR T8 aRE & vt ST woter o R &

WS HD TS} TR Wrgac IS, TaqR, TeRTY 442401 9 faHTT & woe sifiariiat
T4 HHAIG &1 BT & SR TeaNT UEH A & oY STHR e SR 8 |

aTT;- e -
die @ 9 B VP- Project & Planning
1. 4
G\%w 0%
E7
T R (4208000)
mm(ﬁeqﬁwﬁm
R AP HTET TRIGRTA WTEae fiftes
:- TR, HERIY 442401
1. S{UR WU T I & ( ¥ FeY), T 7e 1ew '
2. U1 EX4, 9 9, T N Wesl

3. FAHUST ST (4T) THvST , - ST A Ry
4. IUTAAUSH HAGRY qon (H1.) ST a7 AUSH , el SIemare e wamt

Corp Off : E77, MIDC, Chandrapur, 442401
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