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CHAPTER -1

R

TETq1 &3, FTel Fw, ToRTd | 6.20 7 foh ! &t H, SIAIRAE WA 41E/15 6 3faid,
“TSTT &, oI w3, ToRTd H dIeI8e, Ga, V, Ti Td REE & foTT GRIEUT (G4)”
Y& NMEDT URAISHI & Sfavid qdefor B Yud fosar 71| g iRaie1 NMEDT
HTIHH & A Critical Mineral Trackers Pvt. Limited @1 BIgd . 23/569/2025-
NMET/849 f&-1i6 10 BRaRT 2025 §RT UGH &1 T3 | AT FRNEIT M= BIgd .
23/570/2025-NMET/901 f&Hidh 24 A%} 2025 GRI Critical Mineral Trackers (An NPEA
Company) & -TH SIRY fohdT TATI Critical Mineral Trackers §RT 14 TRARI 2025 F 30
30 2025 3 & 1:12,500 AT TR ORI Y- a6 T, T (Pitting) T ¢ IeiT
Hd Tud fohu MU

TSTOT & 6.20 a1 fpeil T fawgd § SR I ¥d 3if 3fSar crufle Tam418/15 # fRud
81 TE 23.31999°N ¥ 23.34371°N ST TUT 69.89864°F H 69.93013°F SRR & AL
¥ B 1 g8 TRmfe TU ¥ Yol dgdd, T w3, ToRId & fdifd iId1 g1 &5 &1
T8 TTHAT 112 Hiex F 146 HIex & e § (DGPS WUl & 3IAR) |

f3af gerea & sitanfors TéuH e
- FeacIieh somrel (SSegSTH 1984-3MT 42 3T) QERE]
‘ (Sscgaiud 1984) (@3r
" . . $AR | AR @ | )
3fef=r SRR h o o
23.33271300 | 69.90214122 | 112.601 | 2580639.366 | 592227.296
23.32067572 | 69.89864439 | 146.246 | 2579304.447 | 591818.067
23.31999622 | 69.93013017 | 136.272 | 2579249.557 | 595097.873 °
23.34371217 | 69.92674692 | 136.913 | 2581873.036 | 594735.121
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EEFF Ng pT% [¢P)

Tg & TS e X AN A G § | T8 8 fret i Tudh A1t gRT Yol 4= 4
(SH-42) ¥ ST 51 SH-42 3 TG HHAT &b FHY (@ THT 17 Tt ufdm) s
ST 341 (SR-YS AN ¥ S[SdT g1 FAdhedH Yad WIH a1 8, S T 18
fopet gfermr & M- ysT Yad ae- W R 81 Yo §aTs 31T TTHT 40 fohdll &1 R
R g

6.20 T Tt & T G4 TR T AV SIRISC Ud AafId Hgayul @l (Ga, V, Ti Td
REE) & YU & Hid /g fbal Tl 1:12,500 AU TR T 7T Ydew
AR S WP g7 fh 83 & $ad gl Ad-3H13al SURd &

. B\"Fﬁ fb_@ﬂ AT (Late Jurassic 9 Early Cretaceous)

o gal Yol YT (Early Cretaceous)

ST & T TTHT 3/4 HFT Y WA  3S1ed g

g T G-I IR U & USIe & § U715 Sl ¢ 1 94 a4 HOR Alede
I TR, Y-t RiceeH, Ta-1Y 3y Ad auT did F el debRay aqsf
TR IR | 3 I3 TRR JTHRIG: dredh XY Ud Bheauid Udhid & 8d o

ST bl SIIaTRHI BT 31HTT B TUT AGTHR TRUT, Nuuel HIad Ud HS shay oY SagTe] dequ
i €, S Iua I FREYur ardTeRvr &1 Tahd 4d B

Y TR el TRaT & SR FRUd § 3R Ta: Sferoft Uit & TS STl § | I8 T HI
¥ fror ud e wu A yelRia a1t 31 39 it R FoRk dieged Bt et agen
IR, 3P Ad YR d, Reeeq, RYR ghiceT Jad Ig8i TR adl e gt ot
URG/C UIE S 6

Ryecwe ud ot firgt &t wRat § urqy Sitarew e Y 81 wra-afe, froe A ud

RIS o A e} TRa- g it § fb Yo Iaer &1 Ao 7dia @ S
grdraRor ¥ g
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AHIE: 5° ¥ 10° F&01 Td Gaor-gd G § 5

ORI AR & 9YTd S0 2025 & 20 T (1x1x1 WY, $d 20 9 A1) TH 5 T (10x1x1
., $d 50 991 1T 1B TR gRT Wie Y| g1 ¥ 20 TUT ¢ F 50 YA A U fby
T | e 90 AT T U RIS S| o AUT 15 ! BT REE 8¢ fdReIWUl Lucid Laboratories
Pvt. Ltd., §axIaTG H fooam aT| faxaioonetss aiRomdl & ¥ gafT fr weia Td Yo gl
a3t § wférd dal Pt Figdl a0 Y g

FHeld A1 I

Al0;: 0.28-28.81%

Si0.: 54.92-73.26%

TiO2: 0.39-1.34%

Ga: 16.33-21.05 ppm
V:33.80-103.80 ppm

e P REE: 241.65-350.72 ppm

e PAREEH(SctY): 271.08-381.77 ppm

Al0s: 4.83-34.89%

S102: 44.74-77.97%

TiO2: 0.52-2.02%

Ga: 9.58-31.58 ppm
V:15.70-299.18 ppm

e P REE: 157.58-338.76 ppm

o PAREEH(SctY): 176.86-375.99 ppm

fordieived ®0 ¥ ¥ WS FaiRed HATdl 3 HH 81 3949 derieiecd UwRd,
T ggfs & T4 3 %d 3ruer URRRUfAT! &1 314Ta 8, St 3fdfes siaarge el &
fmTor U TReuT /g MR g 3

eI & H Sieage WASBRur ATy e ¥ Yag 8, 5 39 3w & ¥ yufa:
U B
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G4 TR & 3Nl HRIHH I WY § o TSTd1 & H cieReTgolRM U4 sifaergol’e & davd
3URYd €1 Ig! Td SUNda! TR W fordt 1t ThR & Teg(i9 Ifs el uTs e | 4-

At 11 3fdfe S q g €1 1y &), sTarge & U RIS HIdETY TRET 61
3UTE g

TAfed YaFTH®, IR, Iuade! T YIS Jedid & YR IR TS sl
¥ STTge 31T Hafia Ageygul | (Ga, V, Ti, REE) &1 GHTdT -Te] U1S TS|

3{d: 3 & I U (non-prospective) IS o SIrar 8 9uT afam TRur H o faadt
3{-AYU1 D1 IR el DI e |
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SUMMARY

Reconnaissance survey of 6.20 sq. km area falling under toposheet number 41E/15 was
carried out in Nadapa Area, Kachchh district, Gujarat, as part of the NMEDT project
entitled “Reconnaissance survey (G4) for Bauxite, Ga, V, Ti & REE in Nadapa area,
Kachchh district, Gujarat”. The project was awarded to Critical Mineral Trackers Pvt
Limited under the NMEDT Programme vide File no. 23/569/2025-NMET/849 dated
10th February ,2025 and corrected version in the name of Critical Mineral Trackers (An
NPEA company) was issued subsequently vide File no: 23/570/2025-NMET/901 dated
24th February, 2025. Critical Mineral Trackers completed large scale mapping on
1:12500 scale, pitting & trenching works in this area between 14th Feb 2025 to 30th
April 2025.

NADAPA Area admeasuring an area of 6.20 sq. km is falling under the Survey of India
Toposheet No 41E/15 and bounded by latitudes 23.31999°N to 23.34371 N and
longitudes 69.89864°E to 69.93013°E, lies under the administrative boundary of Bhuj
tehsil, Kachchh district of Gujarat.

Coordinates & elevation of cardinal points of Nadapa Area,

District: Kachchh, Gujarat (as determined by DGPS Survey)

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

Geographic Coordinate UTM
System in Degree Decimal (WGS 1984, Zone 42N) A
Cardinal (WGS 1984) 5o
Points Elevation Kf‘:).
Latitude(N) | Longitude(E) Northing Fasting
(m) (m) (m)
A 23.33271300 | 69.90214122 | 112.601 | 2580639.366 | 592227.296
B 23.32067572 | 69.89864439 | 146.246 | 2579304.447 | 591818.067
6.20
C 23.31999622 | 69.93013017 | 136.272 | 2579249.557 | 595097.873
D 23.34371217 | 69.92674692 | 136.913 | 2581873.036 | 594735.121
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The study area has good road and rail connectivity. It is linked to the Bhuj—Bhachau
State Highway (SH-42) via an 8 km approach road. SH-42 further connects to National
Highway 341(Anjar- Bhuj highway) near Kukma, 17 km to the west. The nearest
railway station is Ratnal, located 18 km towards south on the Gandhidham—Bhuj line
of the Western Railway. Bhuj Airport is also accessible, situated about 40 km from the
block.

The G4 exploration carried out over 6.20 sq. km in the Nadapa area, Kachchh district,
aimed to assess the potential for bauxite and associated critical minerals (Ga, V, Ti and
REE). Geological mapping on a 1:12500 scale established the presence of only two
litho-units older Katrol Formation (late Jurassic to early cretaceous) and younger Bhuj

Formation (early cretaceous). Bhuj formation occupies 3/4th of the study area

The Katrol Formation is occupied by Pediplain area towards north and comprises
predominantly of pinkish brown hard ferruginous sandstone, yellowish-white
siltstones, yellowish-brown micaceous shales, and yellowish to pinkish calcareous
sandstones. The sandstones are typically calcareous and often feldspathic. These units
generally lack macrofossils, and shows lenticular bedding, Ripple marks and Mud

cracks. These features indicate deposition was under shallow marine environment.

The Bhuj Formation overlies the Katrol Formation and occurs predominantly toward
the south side. They are represented by ridge & pediment in the central part and covered
by rock outcrops and thorny bushes. They are composed of hard, resistant ferruginous
gritty feldspathic sand stone on the top followed by brown shales, siltstones, friable
argillaceous sandstones often micaceous and clay beds/lenses. Siltstones and clay beds
contain plant fossils. The observed lithological variability, together with well-preserved
primary sedimentary structures such as cross-bedding, ripple marks, burrows indicates

that the Bhuj Formation was deposited in a fluvial to deltaic depositional environment.

Both formations exhibit a regional structural trend of N80°E—S80°W, with local
variations in NE—SW orientation. The strata generally dip 5° to 10° towards the south

and southeast.

6|Page
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After completion of large-scale mapping, Pitting and trenching was carried out in
April,2025 and excavated 20 pits of 1*1*1m size (Total 20Cu.m) and 5 trenches of
10*1*1m size (50Cu.m) using JCB and collected 20 representative samples from pits
and 50 samples from trenches. All 90 samples were analyzed for major oxides and 15

samples for REE at Lucid Laboratories Pvt Ltd, Hyderabad.

The analytical results indicate uniformly low concentration of targeted elements in both

Katrol and Bhuj formations.

In Katrol formation, A1203 values varies from 0.28 to 28.81%, SiO2 ( 54.92-73.26%,)
TiO2( 0.39-1.34%), Gallium (16.33-21.05ppm) ,Vanadium (33.80-103.80 ppm) Total
REE (241.65-350.72ppm) and TREE+(Sc+Y):271.08-381.77ppm, whereas in Bhuj
formation also the concentration of Al1203 ranges from 4.83-34.89%, SiO2 (44.74-
77.97%), TiO2 (0.52-2.02%),Gallium (9.58-31.58ppm),Vanadium (15.70-299.18) ,
Total REE(157.58-338.76ppm) and TREE+(Sc+Y):176.86-375.99ppm.

Lithologically, these formations represent clastic sedimentary sequences. Such litho-
units lack the lateritic profiles, aluminous enrichment zones, and favorable weathering
conditions required for the formation and preservation of economic bauxite deposits. In
contrast, neighboring bauxite bearing regions are associated with the Matanomadh
Formation, which hosts lateritic bauxite horizons. This formation is completely absent

within the study area.

The G4 exploration program in the Nadapa area indicates absence of lateritisation and
bauxitisation signatures. No surface or subsurface indication of aluminous enrichment
are found within the study area. Geochemical values are below economic threshold
levels. Absence of the Matanomadh Formation, the principal host of bauxite in

adjoining areas.

Based on the integrated geological, structural, subsurface, and geochemical evaluation,
the Nadapa block does not exhibit potential for bauxite or associated critical mineral

(Ga, V, Ti, REE) mineralization.

The area is therefore considered non-prospective, and no further exploration is

recommended at this stage.
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CHAPTER - 11

2.0

INTRODUCTION

The Bhuj—Kachchh region of Gujarat hosts lateritic and sedimentary bauxite deposits
within the Matanomadh-Bhuj stratigraphic intervals. Published studies and exploration
results indicate that such bauxite—laterite systems are globally significant hosts of
strategic trace elements including gallium (Ga), rare-earth elements (REE) and in
specific mineral phases, vanadium (V) and titanium (T1). Given the strategic importance
of these commodities and the potential for low-cost identification of enriched horizons,

a G4 reconnaissance stage is both necessary and justified.

The bauxite occurrences of the Bhuj region are developed as lateritic caps and ferricrete
horizons overlying Cretaceous—Paleogene sedimentary formations. Lateritic bauxite
systems are known to enrich Gallium (Ga) within gibbsite/boehmite phases, while REE
enrichment commonly occurs in Fe—-Mn oxides, clay-rich basal zones or accessory
minerals such as monazite/xenotime. Vanadium(V) and Titanium (TiO2) may
concentrate in heavy-mineral fractions (ilmenite, anatase) or Fe-rich profiles. The
region’s extensive low-grade bauxite makes it a suitable target for reconnaissance-level

resource screening.

Considering important parameters such as resource/ reserve position in the country,
production, import dependency, use for future technology/ clean energy, requirement of
fertilizer minerals in an agrarian economy, the Committee has identified a set of 30
critical minerals. These are Antimony, Beryllium, Bismuth, Cobalt, Copper, Gallium,
Germanium, Graphite, Hafnium, Indium, Lithium, Molybdenum, Niobium, Nickel,
PGE, Phosphorous, Potash, REE, Rhenium, Silicon, Strontium, Tantalum, Tellurium,
Tin, Titanium, Tungsten, Vanadium, Zirconium, Selenium and Cadmium. (Critical
Minerals for India, Report of the Committee on Identification of Critical Minerals,

Ministry of Mines, June 2023)

Keeping in view that Gallium, Vanadium, Titanium and REE being a listed critical
mineral, the present exploration program may be justified for the above minerals,

besides bauxite/laterite.
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The Commissioner of Geology & Mining (CGM), Gandhinagar, Gujarat organized one
day workshop titled “Gujarat Mineral Wealth: A responsible exploration and development
Paradigm” on 17" August, 2024.Critical Mineral Trackers (CMT), an NPEA (Notified
private exploration agency) company from Hyderabad had participated in this workshop
and expressed interest in certain blocks for exploration. Accordingly, The CGM has
granted” No objection certificate for “Reconnaissance (G4) survey for bauxite exploration
in NADAPA Area, Kachchh district, Gujarat to Critical mineral trackers vide email dated
11™ November,2024. The block boundary coordinates with geology, structure and
justification for taking up this block were provided by the CGM, Gandhinagar, Gujarat
& given in Fig No:1

Details of block boundary, geology, structure, satellite image and justification

provided by CGM (Commissioner of Geology and Mining), Gujarat.
Nacags v ok G4 g

r G — 9] T
| Block Boundary Location on Toposhee

N 15 0f Nadapa Bausite Block, Kachchh
. NALTTER) JAF
)
¢

RkSERVED F

Fig No: 1

In the outset, CMT has conducted a few field traverses in Nadapa block during 3™ week
of November,2024 and collected representative samples and analysed at Lucid
laboratories Pvt Ltd, Hyderabad (NABL accredited). Subsequently CMT has prepared a
proposal titled “Proposal for Bauxite exploration in NADAPA Block, Kachchh District,
Gujarat State, Reconnaissance Survey (G4 Stage) under NMET falling under toposheet

no; 41E/15, incorporated the analytical results of selected samples and submitted to The
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Director, National Mineral Exploration Trust (NMET), Ministry of mines on 12%
December, 2024 in the designated proforma for necessary sanction/approval. TCC-II,
NMET has evaluated the proposal in 4™ TCC-1I meeting held on 26 &27" December
,2024 and opined that the area has potential for Ga, V, Ti and REE besides bauxite and
accordingly the proposal was modified as “Reconnaissance Survey (G4) for Bauxite,
Ga, V, Ti and REE in Nadapa area, Kachchh District, Gujarat and submitted to EC,
NMET for approval.

The Executive Committee (EC), NMET approved the proposal in its 39" meeting held
on 24t January ,2025 with an estimated cost of Rs 53,72,568/- and communicated to
M/s Critical Mineral Trackers Pvt Limited vide file no: 23/569/2025-NMET/849 dated
10" February ,2025 and corrected version in the name of Critical Mineral Trackers was

issued subsequently vide File no: 23/570/2025-NMET/901 dated 24" February, 2025.

Accordingly, Critical Mineral Trackers initiated field work on 14" Fenruary,2025 and
completed large scale mapping in an area of 6.2Sq.km, pitting, trenching and sampling
works by 30" April,2025. After completion of LSM and interpretation of analytical results
of pit and trench samples (90 no’s) as received from Lucid laboratories pvt limited,
Hyderabad, review was done by 9" TCC-II on 29" May. During the review meeting, TCC-
IT did not recommend drilling work in this block since the values of A1203, Ga, V, Ti and
REE are not encouraging and asked CMT to submit the report. Accordingly, CMT has
prepared the geological report and submitted in March-2026

2.1 Details of project

“NADAPA Area” admeasuring an area of 6.20 sq. km is bounded by latitudes
23.31999°N to 23.34371 N and longitudes 69.89864°E to 69.93013°E, lies under the
administrative boundary of Bhuj tehsil, Kachchh district of Gujarat. Bhuj is the nearest
town and district head-quarter located 35 km towards west. Nadapa village lies at the
southern boundary and partially within the study area. But within the block is accessible
by cart tracks/ foot tracks by 4*4 vehicle. About 4 China clay processing plants are
located within the block.
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The Nadapa Area is falling under the Survey of India Toposheet No 41E/15. The

coordinates of the cardinal points of the block boundary as determined by DGPS Survey

are given below in Table No. 2.1

Table 2.1 Coordinates & elevation of cardinal points of Nadapa area,

District: Kachchh, Gujarat (as determined by DGPS Survey)

Geographic Coordinate System UTM
in Degree Decimal (WGS 1984, Zone 42N)
Cardinal (WGS 1984) Area
Points - (Sq. Km)
. _ Elevation Northing Easting
Latitude(N) Longitude(E)
(m) (m) (m)
A 23.33271300 | 69.90214122 | 112.601 | 2580639.366 | 592227.296
B 23.32067572 69.89864439 | 146.246 | 2579304.447 | 591818.067
6.20
C 23.31999622 69.93013017 | 136.272 | 2579249.557 | 595097.873
D 23.34371217 69.92674692 | 136.913 | 2581873.036 | 594735.121
2.2 Details of investigating agency are given in the following table 2.2
Table 2.2 Details of Exploration Agency
CRITICAL MINERAL TRACKERS
(a) Name: (An NPEA company) (Ministry of Mines, Govt. of
India) HYDERABAD
#3006, Concourse Building, Opp Lal Bungalow, Ameerpet,
Hyderabad, Pin Code — 500016.
(b) Address: And

CMT Geo Solution center, No E5, 3™ Floor, Technology
Research Park, Indian Institute of Technology, Hyderabad,
Kandi, Sanga Reddy — 502 284
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(c) Contact Mobile No: 1914031531932

criticalmineraltrackers@gmail.com

(d) E-Mail id: director.ops(@criticalmineraltrackers.co.in

enquiry(@criticalmineraltrackers.co.in

Professionals with M.Sc. / MSc Tech (Geology)

() Qualification:
Qualification

Senior Professionals with experience +30 years and young

(f) Experience: . .
geologists of 2 to 3years experience.

Date of Accreditation

granted by QCI - May 20,2024
NABET

Date of Expiry of May 15,2027
Accreditation

Date of Notification
Under the Proviso to SONO 2379(E) 20.06.2024
section 4(1) of the
MMDR Act

Date of Expiry of 19.06.2027
Notification

Category of the
Exploration Agency A
(Category A Or B)
under Notification

2.3  Objectives of investigation

Nadapa Area was proposed for G-4 level of exploration for Bauxite, Ga, V, Ti and REE.
The exploration has been carried out as per Minerals (Evidence of Mineral contents)
Amendment Rules,2021 to achieve the following objectives. To carry out Geological
& Structural mapping on 1:12500 scale for identification of Bauxite, Ga, V, Ti & REE
bearing formation (host rock) with the structural features to identify the surface

manifestation and lateral disposition of the mineralized zones.
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24 Basis for taking up investigation

As per the compilation of Commissioner of Geology and Mining (CGM), Gandhinagar
on mineral resources of Gujarat, identified the NADAPA Area as a potential block for
exploration of Bauxite and other associated minerals based on geology, Geophysics,
geochemistry and satellite image studies. CGM has awarded this work to Critical
mineral trackers (CMT). CMT has undertaken pre-field work during 3™ week of
November 2024 and analysed 3 samples for Bauxite &Titanium. The AI203 values
varies from 17.01% to 40.91% but the respective S102(6.24-49.83% and Fe203(16.78-
32.71%) values are high and TiO2 varies from 0.77 to 1.60%.CMT has prepared a
proposal based on these results and submitted to NMET on 12" December .During the
review of proposal, TCC-II has opined that this area may be potential for Gallium,
Vanadium and REE besides bauxite during 4th TCC-II meeting held on 26% & 27%

December,2024 and hence included them in the project for investigation.
2.5  Details of nature and quantum of work proposed vs achievement are given below:

Table 2.3: Summarized Table showing Component wise proposed quantum Vs.

Quantum Achieved

SI. No. | Item of Work Unit Target | Achievement

1 Geological Mapping (on 1:12,500 Scale) Sq. km 6.20 6.20

2 Exploratory Mining

a Excavation of pits (20 nos), size: 1*1*1 Cu.m 20 20
Pit samples collected Nos 20 20
b Excavation of Trenches (5 nos), Size | Cum 50 50
10*¥1*1
Trench samples (14*5=70) collected Nos 70 70
3 DGPS survey (4 block boundary points & | points 8 4(boundary
4 Borehole points) points only)
4 Scout drilling: 4 boreholes of 30m depth | meters 120 Not
each (4*30=120m) recommended
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SI. No. | Item of Work Unit Target | Achievement

drilling in the
review
meeting held
on 29" May
(9™ TCC-II)

a Construction of borehole pillar nos 4 -do-
b Compensation for 4 Bhs nos 4 -do-
c Drill core preservation in GI boxes meters 120 -do-

Laboratory Studies

Major oxides by XRF (Trench-70, pit-20, | Nos 143 90+9check=99

BH-40 =130 + 13 check samples) (40 samples

5 are earmarked
for drill core
samples)

REE 14 Elements by ICPMS 33+ 3 check | Nos 36 15+1 check

¢ Combined determination of THA, MHA a Nos 4 1

Reactive silica
7 Preparation of polished thin sections Nos 10 3 *
g Complete  petrographic//ore2qw3456790- | 10 3 %
[21-microscopic / mineragraphic studies
9 XRD Mineral phase analysis Nos 4 3
10 Report Preparation (5 Hard copies with a | Nos. 1 5
soft copy)
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2.6 Details of mode of operation of different work components

Table 2.4 Mode of operation of different work components and associated agency

Sr. No Work component Agency

1 Large scale Geological mapping | CMT (In house)
(1:12,500 scale)

2 Pitting, trenching, sampling CMT (In house)

3 DGPS Survey CMT (In house)

4 Chemical Analysis Lucid laboratories Pvt Ltd, Hyderabad
(NABL accredited lab))

5 XRD and check sample analysis | Shiva Analyticals India Pvt Ltd, Bengaluru
(NABL accredited lab)

6 Polished thin section & Petrology division, GSI,Southern Region

complete petrographic studies. Hyderabad
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2.7 Table 2.5: Details of personnel associated with the exploration work of
Nadapa area, District: Kachchh, Gujarat

1| Overall Planning, | § Uma maheswara rao, Principal investigator & Technical Area
Co-ordination & Expert

Overall
supervision S.Rama murthy, Technical area Expert
3 | Project S.Uma maheswara rao Technical Area Expert

management &
Field Operation V.Santhosh (Geologist) & TM

B. Mahesh, (Geologist) & TM

5 | Chemical LUCID Laboratories Private Limited, Hyderabad
Laboratory

(NABL Accredited laboratory)

6 | Petrological
Laboratory Dr. K. Krishnapriya Basak, Director, GSI, petrology division,

southern region, Hyderabad

GSI, Hyderabad

8 | Data Processing | S.Uma maheswara rao
&
Documentation S. Rama Murthy

Mr B. Mahesh (Geologist) & TM

Mr. V. Siva Kumar (Geologist) & TM

9 | Reprography & | Mr. B. Mahesh (Geologist) & TM
Printing

Mr. V. Siva Kumar (Geologist) & TM
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CHAPTER - II1

3.0 Property Description
31 Location
NADAPA Block admeasuring an area of 6.20 sq. km is bounded by Ilatitudes
23.31999°N to 23.34371° N and longitudes 69.89864°E to 69.93013°E, lies under the
administrative boundary of Bhuj tehsil, Kachchh district of Gujarat. Bhuj is the nearest
town and district head-quarter located 35 km towards west. Nadapa village lies at the
southern boundary and partially within the study area. About 4 china clay processing
plants are located within the block. The location map of the block is furnished on
Fig No-2 as well as Plate No-I.
The Block is falling under the Survey of India Toposheet No 41E/15. The coordinates
of the cardinal points of the block boundary and elevation as determined by DGPS
survey are given below in Table No. 3.1 and also in Annexure No: 1
Table 3.1: Details of coordinates and elevation of 4 cardinal points and two
temporary benchmarks as determined by DGPS Survey
Geographic Coordinate UTM
System in Degree Decimal (WGS 1984, Zone 42N) A
Cardinal (WGS 1984) , gza
Points '
Elevation : : Km)
Latitude(N) | Longitude(E) Northing Easting
(m) (m) (m)
A 23.33271300 | 69.90214122 | 112.601 | 2580639.366 | 592227.296
B 23.32067572 | 69.89864439 | 146.246 | 2579304.447 | 591818.067
C 23.31999622 | 69.93013017 | 136.272 | 2579249.557 | 595097.873
6.20
D 23.34371217 | 69.92674692 | 136.913 | 2581873.036 | 594735.121
*TBM-1 | 23.32535850 | 69.90689125 | 163.132 | 2579828.157 | 592718.031
*TBM-2 | 23.32518869 | 69.90710933 | 162.493 | 2579809.497 | 592740.447
Note: *TBM-1 & 2: temporary bench marks established in the block
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LOCATION MAP OF RECONNAISSANCE SURVEY (G4) FOR BAUXITE, Ga, V, Ti &
REE IN NADAPA AREA, KACHCHH DISTRICT, GUJARAT

KACHCHH DISTRICT

Nadapa Block

27 g Elourfdary : Coordinates : Area (sp.km)
Dﬂ SN., Points Latitude Longitude

A 23°19'57.7668" | 69°54'07.7084"

B 23°19'14.4326" | 69°53'55.1198" 6.20

G 23°19'11.9864" | 69°55'48.4686"

D 23°20'37.3638"| 69°55'36.2889"

GUJARAT STATE

23°19"12¢

= ;9°5%'ﬂ" Fig No: 2
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3.2

33

3.4

3.5

Accessibility

Nadapa block has good road and rail connectivity. It is linked to the Bhuj—Bachau State Highway
(SH-42) via an 8 km approach road. SH-42 further connects to National Highway 341(Anjar-
Bhuj highway) near Kukma, 17 km to the west. The nearest railway station is Ratnal, located 18
km towards south on the Gandhidham-Bhuj line of the Western Railway. Bhuj Airport is also
accessible, situated about 40 km from the block but within the block, access is limited to cart
tracks and foot tracks which are navigable using 4*4 vehicle.

Climate

Bhuj experiences an arid to semi-arid climate, characterised by hot summers, mild and pleasant
winters, and scanty but concentrated monsoonal rainfall. The summer season extends from
March to May, during which high temperatures are commonly recorded. The monsoon season
begins in June and continues until September, contributing the major share of the annual rainfall.

The winter season, from November to February, is generally cool, dry, and pleasant.
Maximum Temperature: 37.8°C (April)*
Minimum Temperature: 13.1° C (January)*
Average annual Rainfall: 483.00mm (1994-2024) **
*As per IMD data from 1991-2021 from https://en.climate-data.org

** As per Gujarat state disaster management Authority, http://www.gsdma.org

Cadastral Details and Land Status

The block encompasses the Cadastral Survey Numbers falling within the revenue
limits of Nadapa village (Toposheet No. 41 E/15). The land use pattern within the
investigated area is predominantly characterized as Government Waste Land, Barren
Rocky terrain, and Agricultural land. A significant portion of the area comprises fallow
land utilized for seasonal grazing. There are four small China clay processing plants

present within the study area

Land Use & Land Cover pattern
CMT has prepared a Land Use/Land Cover (LULC) map of the study area based on
Google imagery tonal & textural characters and constitutes a part of Toposheet No.

41E/15. Individual land wuse/land cover units were digitised, classified, and

appropriately labelled.
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The majority of the area (55.4%) is occupied by barren land, represented by an east—
west trending central ridge and the surrounding pediment areas, characterised by rocky
outcrops and sparse vegetation dominated by thorny babul trees. Agricultural land
(36.4%) includes both cultivated and fallow fields, where major crops such as castor,
bajra, jowar, wheat, groundnut and vegetables are grown. A few patches of
pomegranate plantation were also identified and classified under the plantation
category. Nadapa Lake, located near the village, along with a small nala at the northern
boundary, were mapped under the water-bodies category. Within the block, four China
clay processing plants and a small portion of Nadapa village (northern part) were
recorded and classified as habitations/infrastructure (7.4%). The residue generated from
the China clay processing plants, after separation of the clay and glass-sand fractions,
is being disposed of on the surrounding barren lands. Such waste dumps are observed
near western part of the area. There is an area of 0.079Sq.km forest land located in the
NE corner of the study area is falling under Naliyeri Timbo Reserved Forest. The Land
Use/Land Cover map of the study area prepared by CMT falling in T.S. 41E/15, is
provided in Fig. No. 3.
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3.6 Forests, sanctuaries, national park and wild life sanctuaries

3.7

3.8

Nadapa area covers very small area of 0.079Sq.km under Naliyeri Timbo Reserved
Forest in the north-eastern corner of the study area with a variety of trees and plants
including neem, banyan, gulmohar, sal, babul, peepal and Aam(mango) The block
doesn’t have any sanctuaries, national park and wild life sanctuaries within 10km

radius.
Flora and Fauna within and nearby

Bhuj lies within an arid to semi-arid climatic zone. Its proximity to the Great Rann of
Kachchh in the north and the Arabian Sea in the south contributes to a distinct ecological
diversity. The dry, hilly terrain supports characteristic vegetation such as peepal, imli,

gugal, vad, babul, and various cactus species.

The region hosts a wide range of reptiles, mammals, and aquatic fauna. Common
reptiles include the crocodile, spiny-tailed lizard, Kutch rock gecko, black cobra, sand
boa, and python. Prominent mammals found in Bhuj and surrounding areas include
nilgai, wild boar, chinkara, Indian wolf, and jackal. The Kutch region (Little Raan of
Kutch) is also well known for sustaining a significant population of the Indian Wild

Ass, a flagship species of the area.
Geomorphology

The study area is characterised by a central denudational ridge trending N§O°E—S80°W,
exhibiting a gentle slope towards the south and a steep slope towards the north. The
maximum elevation along the ridge reaches approximately 166 m in the central—
western part of the block, gradually decreasing to 142—-147 m towards the south and
120-138 m towards the northern flank. The lowest elevation, around 114 m, occurs near
the north-western boundary along the nala. Overall, the general slope of the terrain is
towards the north and northwest. Central ridge and surrounding pediment areas are
covered by rocky outcrops and Acacia trees & other thorny bushes. Agricultural
activities are found in the Pediplain areas where crops like castor, bajra, jowar, wheat,
groundnut and vegetables are grown. Topographic map of the study area is prepared

from SRTM data and is given below in Fig no: 4 and enclosed at plate no: XI
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3.9 Local infra structure:

Nadapa village is located at the southern boundary of study area. Bhuj is the nearest
town and district head-quarter located 35 km towards west. Primary health centre

facility is available near Dhaneti village located 8km south of Nadapa.

The Nadapa Area is well connected by road/rail and Air But within the block is
accessible by cart tracks/ foot tracks by 4*4 vehicle.

Within the study area, four China clay processing plants are present. These units source
China clay from external locations, crush and process the material, and separate it into
clay and silica-sand fractions. The remaining residue is disposed of on the adjacent

barren lands.

In addition, a cluster of China clay mines and processing plants is located
approximately 3.5 km south of Nadapa village (outside the study area), on both sides
of the link road connecting Nadapa to SH-42. These small clay mines are located along
Gaj formation of Miocene age. Around 10 to 15 operational mines and plants are
actively engaged in China clay mining and processing in this area. Prominent operators

include:

1. Sandhya Minichem Industries
2. Shree Ram White Clay
3. Sarv Shakti China Clay
4. Kaolin India Pvt. Ltd.
5. Shree Ram Mintech Pvt. Ltd.
6. Shiv Mines
7. Gayatri Kaoline
8.. S.S. China Clay
9. Shree Ram Clay

10. Shree Ram Alumina Products

11. Purusharthi Minerals

12. Umia Minerals

The China clay (kaolinitic clay) produced from this region is widely utilised in

ceramics, refractories, paints, pigments, paper, and other industrial applications,

reflecting its economic importance.
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3.10 Population

Nadapa is a medium size village located in Bhuj Taluka of Kachchh district,
Gujarat with total 399 families residing. The Nadapa village has population of 1651 of

which 822 are males while 829 are females as per Population Census 2011.

In Nadapa village population of children with age 0-6 is 309 which makes up 18.72 %
of total population of village. Average Sex Ratio of Nadapa village is 1009 which is
higher than Gujarat state average of 919. Child Sex Ratio for the Nadapa as per census
is 1033, higher than Gujarat average of 890.

Nadapa village has lower literacy rate compared to Gujarat. In 2011, literacy rate of
Nadapa village was 58.64 % compared to 78.03 % of Gujarat. In Nadapa Male literacy
stands at 68.36 % while female literacy rate was 48.96 %. As per constitution of India
and Panchyati Raaj Act, Nadapa village is administrated by Sarpanch (Head of Village)

who is elected representative of village.
3.11 Socio Demographic profile

Kachchh district of Gujarat is the largest district in India, covering an area of 45,674 sq.
km. As per the 2011 Census, the district had a total population 0f20,92,371, comprising
10,96,737 males and 9,95,634 females, resulting in a sex ratio of 908 females per 1,000
males. The child sex ratio of the district stands at 921, which is comparatively higher

than the overall sex ratio.

The district records a literacy rate of 70.6%. The population density is 46 persons
per sq. km, significantly lower than the state average of 308 persons per sq. km,
reflecting the sparsely populated nature of the region. About 34.82% of the population

resides in urban areas, while the remaining 65.18% lives in rural regions.

The main language spoken in the Kachchh district kachchhi and Gujarati. Other

languages are Hindi, Sindhi and Marwari.
3.12 Historical / Archaeological Site

There are no such historical/archaeological monuments present in the Nadapa Area.
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CHAPTER -1V
4.0 PREVIOUS WORK

Ghevariya et al mapped the adjoining area of the Nadapa block and delineated
Mesozoic rocks belonging to Chari (Jumara), Katrol (Jhuran) and Bhuj Formations.
As per them, Deccan Trap is represented by interstratified volcano sedimentary
sequence and lava flows; Tertiary Formations are represented by Madh, Mandaviya and
Antarjal Formations and Quaternary is represented by grapestone and Miliolite
limestone. B.K. Sahu et al mapped the area during 2004-2005 to study the structural set
up, paleo seismicity and geomorphic changes due to 2001 Bhuj earthquake in the area,
strip mapping along KMF with a width of 5 km was done for 300 Sq km on 1:25000

scale

Specialized Thematic Mapping of Inter- Trappean beds of Anjar Volcanics, in an around
Anjar, Kachchh District, Gujarat, with Special Investigation on Sedimentology and
Vertebrate Palacontology was carried out by Shreya Basu et al during FS 2021-22. They
too reported occurrence of laterite/bauxite in association with lithounits belonging to

Matanomadh Formation and Anjar volcanics in the area.

The proposed Nadapa area was not explored previously for bauxite, gallium (Ga),
vanadium (V), titanium (T1), or rare-earth elements (REE) by any exploration Agency.
But CGM, Gujarat has investigated in the neighbouring region near Kukma, by pitting,
trenching & drilling and reported pocket type of bauxite deposit with an estimated
resource of estimated 2342 tons. The results of the chemical analysis of samples show

an average Al2O3 to be 51.29% and average SiOz to be 4.78%.

Geovale Services Pvt. Ltd (an NPEA company) obtained the original KGCMP dataset
directly from CGM office and carried out a detailed interpretation. Their analysis
revealed exceptionally high REE concentrations, with the maximum ) LREE value of
37,959 ppm and Y HREE value of 1,965 ppm, based on 182 stream-sediment samples
collected within Survey of India Toposheet no 41E/12. These high-grade anomalies are
predominantly located along the structurally disturbed Katrol Hill Fault zone and the
Median High region located south of Bhuj town.

The geochemical anomalies and associated spatial patterns were presented by Geovale

in the document titled “Proposal for REE Exploration in Bhuj Clay Prospect Block”,
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submitted to the National Mineral Exploration Trust (NMET) in August 2023, may be
forming a basis for subsequent G4-level exploration for REE in Kachchh area. This

could be the reason for giving REE investigation in the present Nadapa area also.
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CHAPTER -V
50 GEOLOGY

5.1 Regional Geology

The proposed Nadapa block forms part of the Kachchh basin, which has been an
important site for the deposition of Mesozoic and Cenozoic sediments. These rocks
range in age from middle Jurassic to Pliocene. Mesozoics of Kachchh have attained
significance on account of its rich fossil record of marine Jurassics in India and are
bordered by deccan traps in the south and by saline marsh of the Rann of Kachchh, in
the north. The Mesozoic sediments have been classified into Pachham formation of
middle Jurassic, the Chari Formation of Middle to late Jurassic, the Katrol Formation
of late Jurassic to early Cretaceous and the Bhuj Formation of early Cretaceous period
by Waagen et al (1873) subsequently modified by Rajnath (1932), Biswas,ONGC
(1971), Krishnan (1982) and Geariya et al,GSI (1984a,1984b) and Ghevariya and
Srikarni,GSI (1991) from time to time. The general strike is East-West and with gentle
to moderate dipping towards south. SE and SW. Regional geological map of Kachchh

basin (part) is given in Fig no:5 and also enclosed on plate no: II.

Pachcham (Jhurio) formation: Pachham comprises of intercalated sequence of
siltstone, shale, marl, claystone, Coralline limestone, calcareous sandstone, grey and

pink limestone and attained 400m thickness.

Chari (Jumara) formation: Pachhham formation is overlain by rocks of Chari
formation. Chari formation is exposed as inliers and lenses along the axis of east-west
trending domal anticline ridge (South of Main land fault). They comprise of 350m thick
sequence of fossiliferous shale, golden Oolite, fossiliferous limestone, calcareous

sandstone, calc and ferruginous nodules

Katrol Formation: Chari formations are overlain by about 400m thick intercalated
sequence of gypseous shale with repeated sequence of calcareous sandstone and shales,

constituting the Katrol formation.

Bhuj Formation: Bhuj formation conformably overlies the rocks of Katrol and
comprises of friable feldspathic, ferruginous sandstone showing graded bedding, cross-

bedding, ironstone, clays with many upper Gondwana plant fossils. They have attained
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a maximum thickness of 1000m in the western mainland Kachchh. They are further

divided into Lower & Upper member based on lithology & fossil content.

Deccan Trap: The rocks of Bhuj formation are overlain by Deccan lava flows. Deccan
trap is restricted to Kachchh mainland bordering Mesozoic highlands extending from
Lakhpat in the west to Anjar in the east. Six major flows have been recorded from late
cretaceous to Palacocene age near Anjar. Several inter-trappean beds are recorded
interstratified with deccan lava flows (Ghevariya &Srikarni, GSI,1987,1990) in Anjar.
They attained maximum width of 10km near Anjar and tapering westward. The hard
and compact, Deccan trap are be being quarried for road metal in the area near Kukma,

Ratnal, Syedpur and Anjar.

Matanomadh Formation: The laterites of the region occur as a narrow, elongated belt
running parallel to the Tertiary formations, situated between the underlying Deccan
Trap basalts and the overlying younger Tertiary rocks. They are the product of in-situ
decomposition of pyroclastic material generated during the Deccan volcanic episode
(Shasrabudhe,GSI), which led to the geochemical segregation of silica, alumina, and
iron. The laterite horizon is generally 3—4 m thick and consists of porous, pitted, clayey
material displaying red, yellow, brown, grey, and mottled colour variations, with

considerable textural diversity (P. K. Patel, CGM,Gujarat).

Khari Nadi Formation: Khari Nadi formation overlies the Matanomadh formation and
composed of khaki colour gypseous clay with hard marl bands packed with fossils and

belongs to oligo-Miocene age.

Gaj Formation: It occurs as an elongated, narrow patch between older Bhuj formation
on the north side and younger Sandhan formation on the south. Gaj formation comprises
white sandy clay, siltstone and sandstone. Lenticular bodies of white aluminous clays
are found at the contact between Mesozoic rocks and Palaeocene rocks at number of
places. Such pockets are locally quarried and are being marketed as “China clay”.
Prominent China clay deposits are located in south of Nadapa village, north of Ratnal
near Ukhamora and Khokra villages and used widely in ceramic, refractory, paints,

pigments industries.
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Sandhan Formation: Sandhan formation belongs to Pliocene age and comprises of

calcarenite, conglomerate, friable sandstone and clay of yellow, pink, brown and

variegated colours.

Holocene: Holocene deposits of Kachchh belongs to two categories namely

1.Sediments of the Rann in the north and 2. Coastal mud flats and sandy beaches in the

south.

Table 5.1: Generalised stratigraphic succession of Kachchh mainland basin

(after Bhukosh, GSI)

Age Group | Sub-group Formation Lithology
Holocene Rann Aeolian sand, clay, marl
. Sandhan Calcarenite, conglomerate,
Pliocene
sandstone & clay
miocene Gaj Fossiliferous limestone, marl, clay
tho— Khari Nadi Variegated Gyps shale, siltstone,
miocene fossil, marl
M h . . :
palacocene atanomad Laterite/ bauxite with clay
Late Deccan
cretaceous- | Kachchh tra Anjar volcanics Basalt (unclassified)
palaeocene P
Ferruginous, feldspathic
Early . .
Bhuyj sandstone, siltstone, shale, clay,
cretaceous .
plant fossils
Late . .
: Katrol Feldspathic sandstone, shale with
Jurassic to .
(Jhuran) ammonite, calcareous sandstone,
early . .
limestone, siltstone
cretaceous
. Chari :
Middle to Calc gritty sandstone, gypseous
} i (Jumara) e r s
late jurassic shale, marl, Oolitic Limestone
Middle Pachcham Shale with micaceous sandstone,
jurassic (Jhurio) limestone
Basement not
exposed
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5.2

Regional Structure:

The Kachchh basin is a western margin peri-cratonic rift basin (basin formed at the
boundary of continental crust and oceanic crust) of India bounded by Nagar Parkar
uplift in the north and Kathiawar uplift (Saurashtra horst) in the south respectively along
Nagar Parkar (NPF) and North Kathiawar faults (NKF) (Fig No: 6). The Radhanpur —
Barmer basement arch limits the rift extension to the east. The rift is open to the west,
merging with the continental shelf. The graben between them (NPF & NKF) is
asymmetric, with a tilt to the south along the North Kathiawar fault accommodating
thicker sediments towards the Kathiawar block. The basin is characterised by the
development several intra-basinal, sub parallel strike faults forming half grabens. The
uplifts are bounded by five parallel faults from north to south. These faults are Nagar
Parkar Fault (NPF), Island Belt Fault (IBF), Kachchh Mainland Faul (KMF), Katrol
Hill Fault (KHF) and North Kathiawar Faults (NKF). Block tilting along these faults
during rift phase extension gave rise to four sub-parallel linear ridges; Nagar Parkar
Uplift (NPU), Island Belt Uplift (IBU), Wagad Uplift (WU), and Kachchh Mainland
Uplift (KMU). The IBU is broken into four individual uplifts viz. Pachchham (PU),
Khadir (KU), Bela (BU) and Chorar (CU), probably by unexposed transverse wrench
faults as evidenced by relative displacements and orientations. These uplifts appear as
a chain of islands and hence are collectively called “Island Belt”. The KMF marks the
northern limit of the Kachchh mainland, beyond this fault Banni plain is present with

four islands/uplift and Waged uplift.

The Kachchh rift evolved within the Mid-Proterozoic-Aravalli-Delhi fold belt by
reactivation of pre-existing faults along the NE-SW trend of the Delhi fold belt that
swings to E-W in Kachchh region. The Kachchh rift was initiated during the Late
Triassic breakup of the Gondwanaland. The rifting was aborted during Late Cretaceous
pre-collision stage of the Indian plate. During post-collision compressive regime of the
Indian plate, the Kachchh rift basin became a shear zone with strike-slip movements
along sub-parallel rift faults. The Kachchh Mainland Fault along the rift axis became
the active principal fault. All these faults determine the instability of this area and is
falling under Zone-V under tectonic zonation map of India (B.K. Sahu, P.K. Singh, GSI,
progress report for the FS: 2004-05).
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Fig No: 6 Tectonic map of Kachchh (after Shukla, 2011)

5.3  Metamorphism: The area comprises sedimentary rocks only and regional
metamorphism is absent in the study area. The litho-units have not undergone
significant metamorphic recrystallization.

5.4  Hostrock for mineralisation: The Nadapa Area forms a part of the Kachchh Mainland

Basin and is represented by two distinct formations—an older Katrol Formation (Late
Jurassic to Early Cretaceous) overlain by the younger Bhuj Formation (Early

Cretaceous).

Both these formations are devoid of any bauxite enrichment. Furthermore, the
Matanomadh (Madh) Formation, which hosts bauxite/laterite in nearby areas, is

completely absent in the present study area.

The Katrol Formation comprises compact, yellowish-brown, fine- to medium-grained

calcareous sandstone with shale/siltstone intercalations. The Bhuj Formation consists
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of brown to reddish, yellowish friable feldspathic sandstone interbedded with laminated
siltstone/shale, thin ironstone bands, and grey clay beds that contain plant fossils of the

Gondwana Group.

Based on the geochemical analysis of 90 samples collected from pits and trenches
within the investigated area, the concentrations of bauxite (Al.Os), gallium (Ga),
vanadium (V), titanium (TiO:), and REEs are found to be low and below the threshold
required for economic consideration. The obtained values do not indicate any
significant enrichment or mineralization of these commodities. Hence, the area does
not hold promising potential for bauxite, Ga, V, Ti, or REE mineralization at the

explored scale.

Ternary diagram plotting of Al20s—Si0>—Fe:Os further reveals that all samples  fall
within the “bauxitic clay” field rather than the true bauxite domain, confirming that the
material represents argillaceous sediments enriched in alumina-bearing clays, not of
economic bauxite. Thus, despite localized Al:Os enrichment in clay-rich zones, the
absence of low silica and lack of laterite development indicate that the conditions

necessary for bauxite formation were not attained in the study area.
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CHAPTER - VI

6.0  Activity during the period (Geoscience investigation)

As per NQT Critical Mineral Trackers has undertaken the following activities in an area
of 6.20 Sq. Km in Nadapa area, Kachchh district, Gujarat from 14 Feb 2025 and
completed all field investigations by 30th April,2025.

Large scale geological mapping on 1:12500 scale
Pitting and Trenching
Sample collection & Preparation

Chemical analysis

M

Complete Petrography study
6.1 Large scale Geological mapping (1:12,500 scale)

Large scale Geological mapping (LSM) completed in the total area of 6.20 sq. km on
1:12500 scale in the part of Survey of India Toposheet No 41E/15. Survey of India
toposheet was used to understand the topography, roads, and drainage of the mapped

area and was also used as a base map for the LSM.

For recording precise sample location and to carry out a geological survey,
handheld GPS (Garmin 12 H model) has been used. The coordinates had been recorded
in geographic coordinate system with WGS 1984 datum. Variation of lithologies along
with the structural elements were systematically recorded and prepared the final
interpreted geological map is enclosed in Plate No-III, and also given in Fig No:7. Out
crop map on 1:12500 scale of the study area is also prepared and enclosed in Plate No-

IV and also given in Fig no: 8

Difterent lithological units belonging to the Bhuj and Katrol formations were
systematically documented. These include ferruginous gritty sandstones, fine-grained
friable sandstones with mica, siltstones, shales, and grey clay horizons. The attitude of
beds was measured using a Brunton compass, and several primary sedimentary
structures such as cross-bedding, ripple marks, burrows, ironstone concretions, and clay
layers containing plant fossil assemblages were recorded. These features provide

insights into the palaeo-environmental conditions and depositional processes operating
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during the formation of these units. A detailed description of the lithological

assemblages has been given the subsequent paragraphs.

Table 6.1 The generalized stratigraphic succession of Nadapa area

Time scale Formation Lithology
Early Bhuj formation Feldspathic sandstone and gritty
cretaceous

Ferruginous, feldspathic sandstone,

siltstone with plant fossil,

Sandstone shale, conglomerate

Late Jurassic to Katrol Formation Feldspathic sandstone, shale with
early ammonite fossils.
cretaceous Fossiliferous calc sandstone,

limestone, siltstone

Gypseous shale, Calc sandstone with
belemnites

6.1.1 Description of lithology

Katrol Formation: The Katrol Formation in the study area comprises predominantly
of pinkish brown hard ferruginous sandstone, yellowish-white siltstones, yellowish-
brown micaceous shales, and yellowish to pinkish calcareous sandstones. The
sandstones are typically calcareous and often feldspathic, reflecting a moderate degree

of chemical and mechanical weathering of the source area.

A major part of the terrain is covered by soil, though excellent exposures occur along
nala sections and road cuttings. Compared to the overlying Bhuj Formation, the Katrol
rocks are more compact and moderately hard, which makes them locally suitable for
building-stone purposes. Intercalations of sandstone and siltstone are common
throughout the sequence. These units generally lack macrofossils, and the bedding
architecture often displays lenticular bedding, Ripple marks and Mud cracks. These
features indicate deposition under shallow marine environment. Structurally, the
formation in the study area exhibits a NE-SW strike, with beds dipping 5°-10° towards
the southeast, reflecting regional tilting within the Kachchh Mainland.
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Description of various lithological units encountered in Katrol formation

with field photographs

Photo - 1: Near northern boundary of the

. Photo 2: Near northern boundary along steep
block. Interbedded sequence of yellowish

) ) gorge (1.5km north of Nadapa village).
fine gained sandstone & yellowish-brown

. . Yellowish-white fine-grained sandstone with
siltstone/shale exposed along nala cutting.

. iron concretions. General strike is NE-SW
Fairly hard & compact. Katrol

. and dipping 6° southeasterly. Katrol
formation.

Formation.

Photo 3: NW of the block. There is a

narrow and steep gorge of 0.5-2.0m wide
& 8-10m height cutting across both Bhuj
Formation on the south (gritty sandstone
pinkish/yellowish) and Katrol Formation
on the north (fine grained yellow
calcareous sandstone) with gradational
contact. The gorge might be formed due to
eroding away of soft siltstones/ clays,
leaving hard resistant sandstones on either
side as steep walls. Katrol Formation &

Bhuj Formation
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Bhuj Formation: The Bhuj Formation overlies the Katrol Formation and occurs
predominantly toward the southern part of the Nadapa area. In the study area, it is
prominently represented by a central ridge trending N8§O°E—S80°W, with strata dipping
5-10° southward. The ridge shows a gentle southerly slope and a relatively steeper
northern slope, reflecting asymmetrical structural geometry. The ridge comprises hard,
resistant brown ferruginous sandstone, capped at places by a thin lateritic cover (10-20
cm). The basal portions consist of intercalated sandstone, siltstone, and clay beds.

To the south of the ridge, the lithology includes: Ferruginous sandstone, Brown
splintery shale, Yellowish-white friable siltstone, thin brown ironstone bands and grey
clay horizons containing plant fossil impressions at the lower levels.

To the north of the ridge, the lithology is dominated by: Friable yellowish to
pinkish-white fine- to medium-grained feldspathic sandstone/siltstone, often mica-
bearing. The observed lithological variability, together with well-preserved primary
sedimentary structures such as cross-bedding, ripple marks, burrows indicates that the
Bhuj Formation was deposited in a fluvial to deltaic depositional environment,
representing shifting channel-bar complexes, floodplain sediments, and marginal

deltaic conditions.

Photo 4: 1.3km NE of Nadapa
| village: section across the central
5 ridge showing thin lateritic cover on
| the top. Interbedded feldspathic
sandstone/siltstone with thin laminae
of shale and clay at the bottom. Strike:
N8O0°E-S80°W  and dipping 6

°southerly
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Photo 5: 2.0km NE of Nadapa village: | Photo 6: 2.2km NE of Nadapa village:
Typical section along south side of the | Typical topography of pediment area lying
ridge. Splintery shale on the top followed | south of the ridge represented by
by interbedded siltstone/ shale laminae in | ferruginous sandstone, splintery shale (due
the middle and grey clay bed at bottom. | to joints) on the top followed by friable
Strike: N45°E-S45°W dipping 5° south- | sandstone

easterly

Photo 7: 2.30km east of Nadapa village. | Photo 8: 1.0 km north of Nadapa village.
Hard, compact ferruginous  gritty | North side of the ridge. Very fine to fine
sandstone with lenses of soft clays (eroded | grained, laminated, friable sandstones
away) now leaving void as big as 0.5 to Im | interbedded with kaolinized clay and thin

diameter. shale laminae
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=2 Photo 9: 1.5km north of Nadapa village.

Good section of strata is exposed along
big nala located near northern boundary.
Fine grained sandstone interbedded with

siltstone/ clay/shale laminae.

Interpreted large scale geological map of Nadapa Area (on 1:12500 scale) is given

below in Fig no: 7 and also enclosed on plate no:

I1I

Outcrop map of the study area is given below in Fig no: 8 and also enclosed in plate

no:IV.(on 1:12500 scale)
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6.1.2 Description of rock types in outcrop map: There are quite good number of outcrops
have been exposed in nearly 50% of the study area along the central ridge portion and
the adjoining pediment area on either side. Few outcrops are also noticed along the
nalas in the NW part and NE part. These outcrops have been systematically demarcated
and prepared an outcrop map on 1:12,500 scale and enclosed in plate no: IV and also

in Figno:8 .
Brief description of rock types found in outcrops is given below:

The Formations in the study area comprises predominantly reddish brown, hard
ferruginous sandstone, yellowish-white siltstones, yellowish-brown micaceous
shales/sandstone, and yellowish to pinkish calcareous sandstones, with occasional clay

beds. The litho-units are gradational in nature and often intercalated with one another.

1. Hard Ferruginous sandstone: The rocks exposed along the central ridge portion
of the study area are composed of pinkish brown coarse to gritty ferruginous
feldspathic sandstones on the top followed by yellowish white fine-grained
argillaceous sandstones interbedded with thin laminae of brown shales & siltstones
and white clay laminae. At few places there is a thin lateritic capping of 10-20cm
thick on the top. The feldspar if often kaolinized.

2. Ferruginous Sandstone, splintery shales, siltstone & clay: South-eastern part of
the study area is occupied by coarse grained Ferruginous sandstone, brown
splintery shales (spread on ground as broken fragments due to joints) and siltstones
on the top followed by grey clay beds. The siltstones and clays often contain plant
fossils.

3. Splintery shales with ironstone concretions: In a small area towards south
exposed brown splintery shales with ironstone concretions on the top followed by

grey clay beds.

4. Calcareous sandstone and micaceous shale: Fine to medium grained
calcareous sandstone interbedded with shale and clay laminae are
exposed along the nalas in the NE part. Sandstones are fairly hard and
compact.

5. Feldspathic gritty sandstone, siltstone, clay laminae: The outcrops exposed

along NW part of the study area along big nala on either side are composed of
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coarse grained to gritty feldspathic pinkish brown sandstones, fine grained
yellowish white friable sandstone interbedded with white siltstone and clay
formations of Bhuj. Fine to medium grained yellowish white calcareous sandstone

interbedded with siltstone/ gypseous shales of Katrol formation

6.1.3 Petrographic studies: Ten rock specimens have been sent to petrology division, GSI,
southern region, Hyderabad for preparation of thin sections and complete petrographic
studies. But they have taken up petrographic studies on 3 specimens only and discarded

7 samples due to soft, friable nature and not suitable for thin section preparation.

Detailed description of the 3 specimens is as follows:

1. Specimen no: NB/TS/P-14

Fig. 1A. Photomicrograph showing presence | Fig. 1B. Photomicrograph showing presence of
of different grain size of quartz (Qz) under | quartz(Qz) and plagioclase  (Plg)under
transmitted light XPL (2X). transmitted light XPL (10X).

Fig. 1D. Photomicrograph showing presence of
different grain size of quartz (Qz) under
transmitted light XPL (2X).

Fig. 1C. Photomicrograph showing presence
of Biotite (Bt) under transmitted light XPL
(10X).

Photo 10 & 11: medium grained sandstone specimen &

corresponding photomicrograph

Microscopic study reveals that the rock displays a medium- to coarse-grained
texture, with grain diameters ranging from approximately 250 to 750 micrometers.
Grains are poorly sorted, and both angular and subrounded quartz grains coexist, which
together indicate rapid deposition or minimal transport. Grain boundaries are irregular,

and the grains commonly exhibit point and long contacts, consistent with mechanical
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compaction during burial. It predominantly shows quartz grains (Qz), which are

abundant.

Quartz is present as sub-rounded to angular grains, indicating moderate transport prior
to deposition. The presence of plagioclase feldspar (Plg) is signifying a minor but crucial
feldspathic component, possibly derived from nearby igneous or metamorphic source
rocks. Biotite (Bt) is observed. Its occurrence, though infrequent (Fig. 1A-1D). The
study reveals a minor matrix in the form of fine material occupying the intergranular
spaces. The degree of visible cementation appears limited, with quartz overgrowths not
clearly observed, suggesting that grain-to-grain contacts dominate over load-supporting
cement. The matrix may include clay or altered feldspar, contributing to a minor muddy
texture. Overall, the study illustrates a quartz-rich, subarkosic sandstone, characterized
by poor sorting and angular grains. Such features are indicative of fluvial or proximal
alluvial depositional environments, with limited transport and moderate source rock

diversity.

Rock/Mineral Name: Based on the mineral and textural characteristics, it is a
Sandstone.

2. Specimen no: NB/TS/T5

of different grain size of quartz (Qz) under | quartz (Qz) and  plagioclase  (Plg)under
transmitted light XPL (2X). transmitted light XPL (10X).

Fig. 2C. Photomicrograph showing presence | Fig. 2D. Photomicrograph showing presence of
of quartz (Qz) and microcline (Mc)under | quartz (Qz) and biotite (Bt)under transmitted
transmitted light XPL (10X). light XPL (10X).

Photo 12 & 13, fine-grained sandstone specimen and corresponding

photomicrograph
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Microscopic study reveals that the rock exhibits a medium to fine grain size.The grains
display angular to subangular outlines, indicating limited ttransport and deposition
relatively close to their source .Poor sorting is observed with variable grain sizes and
shapes, suggesting rapid sedementation possibly by fluvial process or short transport

mechanism

Quartz (Qz) is overwhelmingly the dominant mineral phase, showcased by its
abundance across rock. The presence of multiple quartz grains, with some displaying
undulatory extinction typical of detrital quartz. Plagioclase feldspar (Plg) appears
minorly and is identifiable by its characteristic polysynthetic twinning, which suggests
an input from igneous or metamorphic source terrain. Additionally, microcline (Mc) is
noted, recognized by its cross-hatch twinning, reflecting a granitic provenance. Biotite
(Bt) is present as elongate laths and contributes accessory (Fig. 2A-2D). The dark areas
in the photomicrographs correspond to matrix material, likely composed of fine-grained
clay or altered rock fragments, signifying a minor but present muddy fraction. Visible
evidence of cementation is limited, with intergranular contacts prevailing, indicating a

predominately clastic-supported framework with minimal authigenic growth.

The dominant quartz content, combined with the presence of feldspar (both plagioclase
and microcline) and biotite, classifies the sandstone as sub-arkosic to arkosic,
suggesting a mixed provenance from felsic igneous and accessory metamorphic
sources. Its textural immaturity and mineral diversity indicate deposition close to
uplifted and un-weathered continental or metamorphic-igneous terrains, most likely
within fluvial or proximal alluvial environments where rapid sediment supply and

limited reworking dominate.

Rock/Mineral Name: Based on the mineral and textural characteristics, it is a

Sandstone
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3. Specimen no: NB/TS/P6

CF

(As received from petrology laboratory, GSI, southern wing, Hyderabad.)

Fig. 3.1
quartz grains and few micas as
detrital material cemented by
ferruginous material.

Fig. 3.2 Ferrugenous cement
dominated part where angular
to subangular quartz grains
floated in cement

Fig. 3.3 Presence of rock
fragment and feldspar indicate
less weathering and minimal

plagioclase (P1) as frame working
mineral  indicating  igneous
provenance.

Fig. 3.5 Feldspar and quartz
under X polarized light

transport

quartzose frame working grains

Fig. 3.7 Magnetite as detrital
mineral; ferruginous cement;
under reflected light

and

Fig.
magnetite rich cement; under
reflected light

3.8 ferruginous
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Fig. 3.9 Ferruginous cement and | fjg 3 10 Hematite and magnetite
the angular quartz grains; under | a5~ cementing material; detrital
reflected light magnetite grains along with
angular quartz grains

Photo 14 & 15 : Ferruginous sandstone specimen and corresponding
photomicrograph
Mineral Assemblage: Quartz + Feldspar + Mica + Rock fragment + Cherty fragment
as framework mineral

Cement: Hematite and magnetite,

Name of the rock: Ferruginous sandstone (Bhuj Formation)

Texture: Microscopic study reveals that the rock displays a medium- to coarse-grained
texture, with grain diameters ranging from approximately 250 to 750 micrometers.
Grains are poorly sorted and are angular to subangular in shape indicating rapid
deposition and minimal transport. Grain boundaries are irregular, and the grains
commonly exhibit point and long contacts, consistent with mechanical compaction
during burial. The rock predominantly consists of quartz grains as framework minerals.
Quartz grains are mostly angular, indicating moderate transport prior to deposition. The
presence of plagioclase feldspar and microcline is suggestive of igneous source rocks and
minimum transportation. Few Mica grains are also present. Two rock fragments of
varying size are noted viz., cherty rock fragment and quartzite fragment both indicating
metasedimentary provenance. Undulose extinction in quartzite rock fragment also

suggest similar provenance.

The rock is extremely cemented by ferruginous material such as hematite and magnetite.
At places detrital frame working grains are volumetrically much less than the
ferruginous cement and grains are not in contact. Few magnetite occurs as detrital frame

working grains.
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6.1.4 Structures
The two lithological units present in the study area, namely the Katrol
Formation and the Bhuj Formation, exhibit a regional structural trend of NS8O°E—
S80°W, with local variations in NE-SW orientation. The strata generally dip 5° to 10°

towards the south and southeast.

The Bhuj Formation shows comparatively steeper dips ranging from 6° to 10°, whereas

the older Katrol Formation exhibits gentler dips between 4° and 6°.

Two sets of sub-vertical joins are observed in brown shales towards south. The general
trend of Joints is N60°E-S 60°W and N40°W-S40°E. Due to this jointing pattern, the

shales were broken into pieces and occur as splintery on the surface

Based on satellite imagery interpretation, six inferred minor faults have been
demarcated within the ridge area. The trend of these faults is in NE-SW direction. Minor
displacements are observed along these inferred fault traces; however, no clear or
recognizable fault-related features viz. fault breccia, silicification etc were identified

during field investigations and shown in plate no: III & Fig no:7

The observed lithological variability, together with well-preserved primary sedimentary
structures such as cross-bedding, lamination, ripple marks, burrows and plant fossils
assemblage indicate that the Bhuj Formation was deposited in a fluvial to deltaic
depositional environment.

In contrast, the Katrol formation composed of calcareous sandstones/ siltstones lack of
macrofossils, and presence of primary structures viz bedding, Ripple marks, Mud crack

indicate that the Katrol formation was deposited under shallow marine environment.

Detailed descriptions of sedimentary structures observed in Katrol and Bhuj formation

along with photographic documentation is given below
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brown shale. Katrol Formation

Photo 16: 1.35 km North side of Nadapa village showing Ripple marks on Yellowish

concretions within the sandstone. Katrol Formation

Photo- 17: 2.28 km NE side of Nadapa village showing Burrows and ironstone

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.
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Photo 18: 0.97km North side of Nadapa village
showing Cross bedding in fine grained laminated

sandstone. Bhuj Formation

Photo 19: 0.45km near Nadapa
village showing Ripple marks in

siltstoneBhuj Formation

ferruginous sandstone & lateritic Bhuj formation

Photo 20 & 21: 1.0 km NNE of Nadapa village showing burrow structures in the top
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Photo 22: 1.79 km ENE side of Nadapa

Photo 24: 1.54 km NE side of Nadapa
village plant fossil (Palmoxylin?) in the

shales. 2 sets of joints N60°E-S 60°W and
N40°W-S40°E found in Bhuj Formation

Village plant fossil Ptylophyllum within grey
clay beds of Bhuj Formation

-, _
Photo 23: 1.73 km ENE side of Nadapa Village Plant fossils within siltstone.

Bhuj Formation
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6.1.5

6.1.6

6.1.7

Metamorphism: The area comprises sedimentary rocks only and regional
metamorphism is absent in the study area. The litho-units have not undergone

significant metamorphic recrystallization.

Mineralogy of ore zones and ore textures: During large scale geological mapping, no
signatures of Bauxite mineralisation are found on the surface because the bauxite
bearing Matanomadh formation is completely absent in the study area. Further the
geochemical analysis of the samples collected from pits and trenches within the
investigated area, the concentrations of bauxite (Al.Os), gallium (Ga), vanadium (V),
titanium (TiO:), and REEs are found to be low and below the threshold required for
economic consideration. The obtained values do not indicate any significant enrichment
or mineralization of these commodities. Hence, the area does not hold promising
potential for bauxite, Ga, V, Ti, or REE mineralization at the explored scale. Hence, no

ore zones are demarcated.

Pitting and Trenching: After completion of Large-scale geological mapping, Critical
mineral trackers has taken up pitting and trenching work and completed 70 pits and 5
trenches during April, 2025.The map showing the locations of pit and trench is

enclosed in plate no: V and also given in Fig no: 9
6.1.7.1 Pitting

Pitting during the present exploration work was undertaken to obtain fresh
representative samples from a depth of 1 meter. A total of 20 pits were excavated using
a JCB, each measuring 1.0 m x 1.0 m x 1.0 m, resulting in an individual volume of 1.0
m? and a cumulative excavated volume of 20 m?. The pits provided fresh exposures of
subsurface lithology and allowed for systematic sampling for subsequent geochemical
analysis. Lithological map of pits on 1:100 scale is enclosed in plate no: VII and Assay
plan of pits on 1:100 scale is shown in plant no: IX. Analytical results of major oxides,

Vanadium, and REE, Gallium of pits are given in Annexure: 11, III, IV
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Table No: 6.2 The location of Pits (measured by GPS)

Coordinate in Degree Decimal | No of samples
I\Slg Pit No Datum WGS-1984 collected
Latitude Longitude

1 P1/NB/2025 23.324488 69.917695 1

2 P2/NB/2025 23.323288 69.923733 1

3 P3/NB/2025 23.326912 69.92718 1

4 P4/NB/2025 23.328038 69.928047 1

5 P5/NB/2025 23.32558 69.906665 1

6 P6/NB/2025 23.328445 69.90643 1

7 P7/NB/2025 23.328882 69.910428 1

8 P8/NB/2025 23.32948 69.914093 1

9 P9/NB/2025 23.329812 69.916072 1

10 P10/NB/2025 23.331522 69.918707 1

11 P11/NB/2025 23.339875 69.925592 1

12 P12/NB/2025 23.334688 69.912072 1

13 P13/NB/2025 23.330597 69.904402 1

14 P14/NB/2025 23.321163 69.910602 1

15 P15/NB/2025 23.329158 69.917623 1

16 P16/NB/2025 23.333752 69.916712 1

17 P17/NB/2025 23.322903 69.91055 1

18 P18/NB/2025 23.33154 69.902135 1

19 P19/NB/2025 23.32382 69.90106 1

20 P20/NB/2025 23.32283 69.90741 1
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Photo No.-25: Image showing Pit in the study area
(Size 1*1*1m)

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.
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Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Brief description of pit profile (lithology) is given below for 20 pits
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Detailed Lithology of Pit no: P1/NB/2025

Name of the investigation: Bauxite, Ga, V, | Date of start: 16/04/2025
Ti & REE.
Pit no: P1/NB/2025 Date of closer: 16/04/2025
Location: 23.324488°N Elevation: 130m
69.917695°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: Im

b. Breadth: 1m b. Breadth: 1m

c. Depth: 1m

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Argil. SST Yellowish white, Clay arenaceous Pinkish white & Dark grey
Clay (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P1/NB/2025 Representative sample was collected from bottom E of Dark grey
Clay.
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Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.
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Detailed Lithology of Pit no: P2/NB/2025

Name of the investigation: Bauxite, Ga, V, Ti|Date of start: 16/04/2025
& REE.
Pit no: P2/NB/2025 Date of closer: 16/04/2025
Location: 23.323288°N Elevation: 121m
69.923733°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: Im

b. Breadth: 1m b. Breadth: 1m

c. Depth: 1m

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Grey clay,
Ferruginous SST. Reddish brown (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P2/NB/2025, Representative sample was collected from bottom E of ferruginous
sandstone.
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Detailed Lithology of Pit no: P3/NB/2025

Name of the investigation: Bauxite, Ga, V, | Date of start: 16/04/2025
Ti & REE.
Pit no: P3/NB/2025 Date of closer: 16/04/2025
Location: 23.326912°N Elevation: 124m
69.927180°E

Pit top measurement: Pit bottom measurement:

a. Length: 1m a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & B. Mahesh, Geologists
Lithology details: Ferruginous SST., SST argil, Dark grey clay (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P3/NB/2025, representative sample was collected from bottom E of Dark grey
Clay.
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Detailed Lithology of Pit no: P4/NB/2025

Name of the investigation: Bauxite, Ga, V, Ti|Date of start: 16/04/2025
& REE.
Pit no: P4/NB/2025 Date of closer: 16/04/2025
Location: 23.328038°N Elevation: 124m
69.928047°E

Pit top measurement: Pit bottom measurement:

a. Length: 1m a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Clay stone with mica, Dark grey clay with micaceous interbedded with pink
clay bands (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P4/NB/2025, representative sample was collected from bottom E of Dark grey Clay
with mica.
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Detailed Lithology of Pit no: PS/NB/2025

Name of the investigation: Bauxite, Ga, V, | Date of start: 17/04/2025
Ti & REE.
Pit no: P5/NB/2025 Date of closer: 17/04/2025
Location: 23.325580°N Elevation: 146m
69.906665°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Ferruginous SST., Fine to medium grained SST micaceous yellow (Bhuj
formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P5/NB/2025, representative sample was collected from bottom E of fine to medium
grained Sandstone
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Detailed Lithology of Pit no: P6/NB/2025

Name of the investigation: Bauxite, Ga, V, | Date of start: 17/04/2025
Ti & REE.
Pit no: P6/NB/2025 Date of closer: 17/04/2025
Location: 23.328445°N Elevation: 126m
69.906430°E

Pit top measurement: Pit bottom measurement:

a. Length: 1m a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Fine grained sandstone Y/W, SST. Fine grained with iron concretions, SST.
Argillaceous whitish pink. (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P6/NB/2025, Representative sample was collected from bottom E of Argillaceous
sandstone.
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Detailed Lithology of Pit no: P7/NB/2025

Name of the | Date of start: 17/04/2025
investigation:  Bauxite,
Ga, V, Ti & REE.

Pit no: P7/NB/2025 Date of closer: 17/04/2025
Location: 23.328882°N |Elevation: 125m

69.910428°E
Pit top measurement: Pit bottom measurement:
a. Length: 1m a. Length: 1m
b. Breadth: 1m b. Breadth: Im

c. Depth: Im
Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Fine grained sandstone yellowish white, Siltstone yellowish white friable (Bhuyj
formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P7/NB/2025 representative sample was collected from bottom E of siltstone yellowish
white

63| Page
Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.




RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Z

. SIZE: 1x1x1=1cu.m
|

O

LB

SANDY SOIL YELLOW.

SST. ARGILL PINKISH.

___________ SST. VERY FINED GRAINED
— ] WITH MICA.

(not to scale)

Detailed Lithology of Pit no: P8/NB/2025

Name of the investigation: Bauxite, Ga, V, Ti & |Date of start: 17/04/2025
REE.
Pit no: P8/NB/2025 Date of closer: 17/04/2025
Location: 23.329480°N Elevation: 125m
69.914093°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: argillaceous sandstone pinkish white friable, very fine-grained sandstone with
mica whitish yellow & friable (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P8/NB/2025 Representative sample was collected from bottom E of very fine-grained
sandstone.
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Detailed Lithology of Pit no: P9/NB/2025

Name of the investigation: Bauxite, Ga, V, Ti|Date of start: 17/04/2025
& REE.
Pit no: P9/NB/2025 Date of closer: 17/04/2025
Location: 23.329812°N Elevation: 122m
69.916072°E

Pit top measurement: Pit bottom measurement:

a. Length: 1m a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Siltstone yellow friable, Siltstone whitish pink friable (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P9/NB/2025, representative sample was collected from bottom E of siltstone pinkish
white
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Detailed Lithology of Pit no: P10/NB/2025

Name of the investigation: Bauxite, Ga, | Date of start: 17/04/2025
V, Ti & REE.
Pit no: P10/NB/2025 Date of closer: 17/04/2025
Location: 23.331522°N Elevation: 116m
69.918707°Eg

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & B. Mahesh, Geologists

Lithology details: Siltstone yellow, siltstone Variegated with mica (Bhuj formation).

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P10/NB/2025, representative sample was collected from bottom E of siltstone
variegated
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Detailed Lithology of Pit no: P11/NB/2025

Name of the investigation: Bauxite, Ga, V, Ti & | Date of start: 18/04/2025
REE.

Pit no: P11/NB/2025 Date of closer: 18/04/2025
Location: 23.339875°N Elevation: 110m
69.925592°E
Pit top measurement: Pit bottom measurement:
a. Length: 1m a. Length: 1m
b. Breadth: 1m b. Breadth: Im
c. Depth: Im

Recorded by: V. Santosh & Shiva Kumar Geologists

Lithology details: SST. fine grained argil. with mica laminae & Calcareous in nature (Katrol
formation).

Structural details Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P11/NB/2025, representative sample was collected from bottom E of fine-grained
argillaceous sandstone with mica
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Detailed Lithology of Pit no: P12/NB/2025

Name of the investigation: Bauxite, Ga, V,|Date of start: 19/04/2025
Ti & REE.
Pit no: P12/NB/2025 Date of closer: 19/04/2025
Location: 23.334688°N Elevation: 114m
69.912072°E

Pit top measurement: Pit bottom measurement:

a. Length: 1m a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & Shiva Kumar, Geologists

Lithology details: Shale yellow interbedded with pink SST, fine grained laminated sandstone,
Fine grained argillaceous sandstone Yellowish white with grey clay intercalations. Calcareous in
nature (Katrol formation)

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P12/NB/2025, representative sample was collected from bottom E of fine-grained
argillaceous sandstone
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Detailed Lithology of Pit no: P13/NB/2025

Name of the investigation: Bauxite, Ga, V,|Date of start: 19/04/2025
Ti & REE.
Pit no: P13/NB/2025 Date of closer: 19/04/2025
Location: 23.330597°N Elevation: 107m
69.904402°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: Im

b. Breadth: 1m b. Breadth: 1m

c. Depth: 1m

Recorded by: V. Santosh & V. Shiva Kumar, Geologists

Lithology details: Siltstone pinkish, Dark grey clay interbedded with siltstone yellowish pink
(Bhuj formation)

Structural details: Bedding.

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P13/NB/2025, representative sample was collected from bottom E of grey Clay
interbedded with siltstone
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Detailed Lithology of Pit no: P14/NB/2025

Name of the investigation: Bauxite, Ga,|Date of start: 20/04/2025
V, Ti & REE.
Pit no: P14/NB/2025 Date of closer: 20/04/2025
Location: 23.321163°N Elevation: 127m
69.910602°E

Pit top measurement: Pit bottom measurement:

a. Length: 1m a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & V.S. Kumar, Geologists

Lithology details: Medium to coarse grained feldspathic sandstone yellowish white.

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P14/NB/2025, representative sample was collected from bottom E of feldspathic
sandstone (Bhuj formation)
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Detailed Lithology of Pit no: P15/NB/2025

Name of the investigation: Bauxite, Ga, V,|Date of start: 20/04/2025
Ti & REE.
Pit no: P15/NB/2025 Date of closer: 20/04/2025
Location: 23.329158°N Elevation: 127m
69.917623°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: 1m

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & Dr. G. Ravi Kumar, Geologists

Lithology details: Grey clay interbedded with siltstone and plant fossils (Ptilophyllum).

Structural details: Bedding.

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P15/NB/2025, representative sample was collected from bottom E of grey clay with
siltstone & plant fossils (Ptilophyllum)-Bhuj formation
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Detailed Lithology of Pit no: P16/NB/2025

Name of the investigation: Bauxite, Ga, V,|Date of start: 20/04/2025
Ti & REE.
Pit no: P16/NB/2025 Date of closer: 20/04/2025
Location: 23.333752°N Elevation: 120m
69.916712°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: Im

b. Breadth: 1m b. Breadth: 1m

c. Depth: 1m

Recorded by: V. Santosh & Dr. G. Ravi Kumar, Geologists

Lithology details: Sandy soil Calcareous in nature (Katrol formation).

Structural details: Bedding.

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P16/NB/2025, representative sample was collected from bottom E of sandy soil
calcareous
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Detailed Lithology of Pit no: P17/NB/2025
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Name of the investigation: Bauxite, Ga, V, Ti | Date of start: 20/04/2025
& REE.
Pit no: P17/NB/2025 Date of closer: 16/04/2025
Location: 23.322903°N Elevation: 183m
69.910550°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: Im

b. Breadth: 1m b. Breadth: 1m

c. Depth: 1m

Recorded by: V. Santosh & B. Mahesh, Geologists

brown (Bhuj formation).

Lithology details: Pinkish grey clay with plant fossils & siltstone hard ferruginous yellowish

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

ferruginous

Sample no: P17/NB/2025, representative sample was collected from bottom E of siltstone

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.
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Z

p Size: 1x1x1=1cu.m

SST FINE GRAINED Y/W.

SST.ARGIL WHITE.

SST FINE GRAINED PINKISH
WHITE WITH SHALE LAMINAE .

(not to scale)

Detailed Lithology of Pit no: P18/NB/2025

Name of the investigation: Bauxite, Ga, V, | Date of start: 21/04/2025
Ti & REE.
Pit no: P18/NB/2025 Date of closer: 20/04/2025
Location: 23.331540°N Elevation: 93m
69.902135°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: Im

b. Breadth: 1m b. Breadth: 1m

c. Depth: 1m

Recorded by: V. Santosh & Dr. G. Ravi Kumar, Geologists

Lithology details: Fine grained yellowish white sandstone, white argillaceous SST., fine grained
argillaceous sandstone Pinkish white (Bhuj formation)

Structural details: Bedding & lamination
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sandstone A
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Size: 1x1x1=1cu.m

SST. FINE TO MEDIUM
FERRUGINOUS, HARD Y/B.

(not to scale)

Detailed Lithology of Pit no: P19/NB/2025

Name of the investigation: Bauxite, Ga, V, | Date of start: 22/04/2025
Ti & REE.
Pit no: P19/NB/2025 Date of closer: 22/04/2025
Location: 23.32382°N Elevation: 141m
69.90106°E

Pit top measurement: Pit bottom measurement:

a. Length: Im a. Length: Im

b. Breadth: 1m b. Breadth: 1m

c. Depth: Im

Recorded by: V. Santosh & Dr. G. Ravi Kumar, Geologists

Lithology details: Yellowish brown fine-grained ferruginous SST., hard and compact (Bhuyj
formation)

Structural details: Bedding.

Log of pit: A, B, C, D are side section and E plan view is bottom of the pit.

Sample no: P19/NB/2025, representative sample was collected from bottom E of fine to
medium grained ferruginous sandstone.
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(not to scale)
Detailed Log of Pit no: P20/NB/2025
Name of the | Date of start: 22/04/2025
investigation:  Bauxite,
Ga, V, Ti & REE.

Pit no: P20/NB/2025 Date of closer: 22/04/2025
Location: 23.32283°N  |Elevation: 134m

69.90741°E
Pit top measurement: Pit bottom measurement:
a. Length: 1m a. Length: 1m
b. Breadth: 1m b. Breadth: Im

c. Depth: Im
Recorded by: V. Santosh & Dr G. Ravi Kumar, Geologists
Lithology details: Grey clay with thin SST. Laminae.

Structural details: Bedding & lamination

Log of pit: A, B, C, D are side sections, and E is the plan view is bottom of the pit.

Sample no: P20/NB/2025, representative sample was collected from bottom E of grey clay with
sandstone laminae
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6.1.7.2 Trenching

A total of five trenches were excavated in the study area, each measuring 10m in
length, 1m in width, and 1m in depth, amounting to a cumulative excavated volume of
50 m?. After excavation, the trench walls and floor were thoroughly cleaned to expose
fresh, undisturbed lithology. From each trench, 10 representative channel samples
(marked as T3/NB/2025/1 to 10) were collected systematically from the floor (E) at 1-
metre intervals. In addition, four wall samples were obtained—one from each exposed
face of the trench—Ilabelled as A, B, C, and D (marked as T3/NB/2025/A, B, C, and D).
This sampling approach ensured comprehensive coverage of both lateral and vertical

lithological variations within the trench.

Lithological map of trenches on 1:100 scale is enclosed in plate no: VIII and Assay plan
of trenches on 1:100 scale is shown in plant no: X. Analytical results of major oxides

and REE, Ga of trenches are given in Annexure no: II, IILIV

Table No: 6.3 The location of Pits (measured by GPS)

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,

Ameerpet, Hyderabad, Telangana - 500016.

Coordinate in Degree
Decimal No of
Sr No Trench No Datum WGS-1984 Samples
Collected
Latitude Longitude
1 T1/NB/2025 23.335140 69.924022 14
2 T2/NB/2025 23.331850 69.907867 14
3 T3/NB/2025 23.328870 69.901747 14
4 T4/NB/2025 23.336027 69.912690 14
5 T5/NB/2025 23.323207 69.904923 14
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Photo-26: Image showing trench in the study area (Size 10*1*1m)

.

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

78 | Page




RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Brief description of trench profiles is given below for 5 trenches

Name of the investigation: Bauxite, Ga, V, Ti, |Date of commencement: 18/04/2025
REE

Trench No: T1/NB/2025 Date of completion: 18/04/2025

Location: 23.335140°N, 69.924022°E Elevation: 165m

a. Length: 10m

b. Breadth: 1m
c. Depth: 1m volume: (10Cu.m)

Recorded by: V. Santosh and B. Mahesh

Lithology details: yellowish white sandstone argillaceous fine grained, siltstone with mica laminae
(Bhuj formation)

Structural details: bedding and lamination

Log of Trench: Side walls represented by north by A, east by B, South by C and west by D and
bottom of the pit by E. long axis direction of trench is marked.

Samples: 10 representative samples were collected from bottom of E at 1m interval (T1/NB/2025/01
to T1/NB/2025/10 and 4 samples from four side walls. (T1/NB/2025-A, B, C, D respectively).
Total 14 samples were collected from this trench.

TITTTTTITTTITT @ O S TTTTT [T SS [ S T S i e[ S <
L T R N g N RS CECEEEEEER AT
ST i
T i

VT g g

-] SANDY SOIL YELLOWISH .

TRENCH SIZE: 10X1X1=10cu.m —
SST.ARGILL FINE GRAINED
LAMINATED.

SILTSTONE WITH MICA.

(Not to scale)

Detailed Lithology of Trench No: T1/NB/2025
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Name of the investigation: Bauxite, Ga, V, Ti, REE |Date of commencement: 19/04/2025

Trench No: T2/NB/2025 Date of completion: 19/04/2025
Location: 23.331850°N, 69.907867°E Elevation: 108m
a. Length: 10m

b. Breadth: 1m

c. Depth: 1m volume: (10Cu.m)

Recorded by: V. Santosh and B. Mahesh

Lithology details: Sandstone thinly laminated yellowish white/pinkish white interbedded with grey clay
and pinkish brown siltstone (Bhuj formation)

Structural details: bedding and lamination
Log of Trench: Side walls represented by north by A, east by B, South by C and west by D and bottom
of the pit by E. long axis direction of trench is marked.
Samples: 10 representative samples were collected from bottom of E at Im interval (T2/NB/2025/01 to
T2/NB/2025/10 and 4 samples from four side walls. (T2/NB/2025-A, B, C, D respectively).
Total 14 samples were collected from this trench.

SCALE 10m
B meti— N10°W

B 1]1]1]1]1E
[
i

TTNINTIRIRRILE

g
SANDY SOIL YELLOWISH .

TRENCH SIZE: 10mX1mX1m=10cu.m
SST.YELLOWISH WHITE THINLY LAMINATED
WITH CLAY BANDS.

SST.PINKISH WHITE THINLY LAMINATED
.WITH CLAY BANDS.

E= GREY CLAY WITH THIN SST.BANDS.
SILTSTONE PINKISH BROWN, FERRUGINOUS.

(not to scale)
Detailed Lithology of Trench no: T2/NB/2025
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Name of the investigation: Bauxite, Ga, V, Ti, REE Date of commencement: 21/04/2025

Trench No: T3/NB/2025 Date of completion: 21/04/2025

Location: 23.328870°N, 69.901747°E Elevation: 111m

a. Length: 10m

b. Breadth: Im
c. Depth: 1m volume: (10Cu.m)

Recorded by: V. Santosh and B. Mahesh

Lithology details: yellowish white/yellowish-brown fine-grained sandstone (Bhuj formation)

Structural details: bedding and lamination

Log of Trench: Side walls represented by north by A, east by B, South by C and west by D and
bottom of the pit by E. long axis direction of trench is marked.

Samples: 10 representative samples were collected from bottom of E at Im interval (T3/NB/2025/01
to T3/NB/2025/10 and 4 samples from four side walls. (T3/NB/2025-A, B, C, D respectively).
Total 14 samples were collected from this trench.

LE- SCALE 10m

TRENCH SIZE: 10X1X1=10cum  [--] SANDY SOIL YELLOWISH .
SST.FINE GRAINED YELLOWISH WHITE .

[ sSSTFINE GRAINED YELLOWISH BROWN.

(not to scale)
Detailed Lithology of Trench no: T3/NB/2025
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Name of the investigation: Bauxite, Ga, V, Ti, REE Date of commencement: 21/04/2025
Trench No: T4/NB/2025 Date of completion: 21/04/2025
Location: 23.336027°N, 69.912690°E Elevation: 122m

a. Length: 10m

b. Breadth: 1m
c. Depth: 1m volume: (10Cu.m)

Recorded by: V. Santosh and B. Mahesh

Lithology details: calcareous fine to coarse grained sandstone dirty white/pinkish in colour
(Katrol formation)

Structural details: bedding and lamination

Log of Trench: Side walls represented by north by A, east by B, South by C and west by D and bottom
of the pit by E. long axis direction of trench is marked.

Samples: 10 representative samples were collected from bottom of E at 1m interval (T4/NB/2025/01
to T4/NB/2025/10 and 4 samples from four side walls. (T4/NB/2025-A, B, C, D respectively).
Total 14 samples were collected from this trench.

A

=

SCALE 10m

TRENCH SIZE: 10X1X1=10cu.m
ALLUVIAL SOIL, CALCAREOUS .

SST.ARGIL FINE TO COARSE GRAINED.

SST MEDIUM TO COARSE GRAINED DIRTY WHITE.
SST.FINE TO MEDIUM GRAINED PINKISH.

(not to scale)

Detailed Lithology of Trench no: T4/NB/2025
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Name of the investigation: Bauxite, Ga, V, Ti, REE | Date of commencement: 22/04/2025
Trench No: T5/NB/2025 Date of completion: 22/04/2025
Location: 23.323207°N, 69.904923°E Elevation: 141m

a. Length: 10m

b. Breadth: 1m
c. Depth: 1m volume: (10Cu.m)

Recorded by: V. Santosh and B. Mahesh

Lithology details: Fine grained thinly laminated sandstone and ferruginous shale with sst & mica
laminae (Bhuj formation)

Structural details: bedding and lamination

Log of Trench: Side walls represented by north by A, east by B, South by C and west by D and
bottom of the pit by E. long axis direction of trench is marked.

Samples: 10 representative samples were collected from bottom of E at 1m interval
(T5/NB/2025/01 to T5/NB/2025/10 and 4 samples from four side walls. (T5/NB/2025-A, B, C, D
respectively).

Total 14 samples were collected from this trench.

Ig SCALE 10m

TRENCH SIZE: 10mX1mX1m=10cu.m g
SANDY SOIL YELLOWISH GREY,CALCAREOUS .

58]
FINE GRAINED SST. THINLY LAMINATED .
BE=

FERRUGINOUS SHALE WITH SST.LAMINAE & MICA .

(not to scale)

Detailed Lithology of Trench no: TS5/NB/2025
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6.1.8 Sampling

A total of 20 pit samples and 70 trench samples were collected through
systematic pitting and trenching activities within the study area. Sampling methodology
adopted for pitting and trenching has been discussed in subsequent paragraphs. Thus, a

total of 90 samples were collected systematically from pits and trenches in the study area.

Sample collection
A representative sample (2—3 kg) was collected from the pits and trenches using

a pickaxe and spade, placed in a properly labelled sample bag, and assigned a unique

sample number written clearly with a permanent marker. The lithological details of all the

pits and trenches were systematically recorded.

Sample preparation:

The sample preparation followed a multi-stage crushing, grinding, and sieving protocol

1. Inmitial Crushing & Sieving: Mesh No. 8 (2.36 mm) The entire bulk sample was
crushed and sieved. The oversize was further crushed to pass through the mesh no:08
completely. The sieved material of (-8 mesh size) was reduced to 1 kg by Coning and
Quartering, ensuring homogeneity.

2. Second Stage: Mesh No. 80 (177 um): The 1 kg sample of -8 mesh size was further
crushed, ground, and sieved through 80 no mesh. The sieved fraction was reduced to
500 g by Coning and Quartering.

3. Final Stage: Mesh No. 200 (74 um): The 500 g sample of -80 mesh size was again
crushed, ground, and passed completely through mesh No. 200.This -200-mesh
fraction constituted the final laboratory sample. From this, 100 g of the prepared lab
sample was dispatched to the analytical laboratory, while the remaining portion was
stored as a reference sample. At every stage of preparation, strict care was taken to
maintain sample integrity and homogeneity, in accordance with NQT guidelines

Appropriateness of grain size

In accordance with the standard sampling procedures, it has also been observed that

smaller the particle size, higher the homogeneity of the sample as well as higher the

dissolvability during the chemical analysis. As per the standard practice, samples are

generally pounded to (-)200 mesh size for analysis of trace element through ICPMS.
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Schematic Diagram showing Sample preparation Procedure

mesh no.08
(2.36mm)

mesh no 80
(177 )

Yoo
-
=]

crushing & sieving crushing & sieving

%
£oc

=)
3 =

Coning/Quatering (-80 mesh size powder)

(200 mesh)
crushing & sieving (74 )

Representative Raw sample

(2-3ke)

Coning/Quartering (-2.36 mm powder)

150g (lab sample) D — .

150g (check sample) < -

200g (reference sample) < - S 1
Coning/Quartering
(-200 mesh size powder )

Note: In all the above stages of sample preparation, proper care is taken to maintain the homogeneity of the sample and
preserved different fractions with proper packing and labelling. We use pestle & mortar for crushing and grinding purpose.

Fig No: 10
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Photos showing different activities of sample preparation: (Photos: 27 to 33)

Gujarat

Photo No: 27 Sampling shed, CMT, Bhuj- Photo No: 28 Recording the details of

sample

Photo No: 29 Crushing and sieving of

samples Photo No:

S ]
30 coning and Quartering
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Sieves used:

micron)

Photo No: 31 Sieve no: 8 mesh (2.36mm) Photo No: 32 Sieve no: 80 mesh (180

o

- ,ul/,, /’//‘r ~

2L e F—;% SERthU CMT

701

Photo No: 33 Sieve no: 200 mesh (75 microm) and packing of final sample

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,

Ameerpet, Hyderabad, Telangana - 500016.
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6.1.9 Discussion on Geochemistry of pit and trench samples
Geochemistry of pit and trench Samples:
A total of 90 pit and trench samples were analysed for major oxides, including TiO- and
V, while 15 selected samples were analysed for Rare Earth Elements (14 elements) and
Gallium (Ga). The geochemical results indicate that the concentrations of bauxite
indicators (Al20s) as well as Ga, V, TiO, and REEs are low and fall below the threshold
limits required for economic significance. The analysed samples do not display any
anomalous enrichment or geochemical signatures suggestive of mineralisation for the
targeted commodities. Therefore, the investigated area does not demonstrate favourable
potential for bauxite, Ga, V, Ti, or REE mineralization at the scale explored. The spatial
distribution of major oxides and REE elements is presented and interpreted in the
following sections through major oxide distribution maps and elemental distribution
maps.
AI203: Aluminium oxide (Al:Os) is the major constituent of bauxite; however, the
Katrol and Bhuj formations in the study area comprise predominantly sandstone,
siltstone, shale, and clay, with no evidence of lateritization or true bauxite horizons. The
analysed samples show Al:Os; values ranging from 0.28 to 28.81% in the Katrol
Formation and 4.83 to 34.89% in the Bhuj Formation. Although some samples display
moderately high AL-Os, the corresponding SiO- contents are also high, indicating that
the aluminium is primarily silicate-bound in clay minerals rather than present as
gibbsite or boehmite. Higher Al>Os values correlate strongly with grey clay lithologies,
reflecting increased proportions of kaolinite, illite, or smectite.
Ternary diagram plotting of Al.0s—SiO>-Fe:0s further reveals that all samples fall
within the “bauxitic clay” field rather than the true bauxite domain, confirming that the
material represents argillaceous sediments enriched in alumina-bearing clays, not
economic bauxite. Thus, despite localized Al:Os; enrichment in clay-rich zones, the
absence of low silica and lack of laterite development indicate that the conditions
necessary for bauxite formation were not attained in the study area.
The analytical results of major oxides and REE as received from laboratory is

given below in Annexures: I1, I1L, IV, V
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ANNEXURE - 11

55' ),f' rJT‘, ac,

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

Statement showing analytical results of major oxides (by XRF) of 20 pit samples in Nadapa Area,
Dist: Kachchh, Gujarat
Loss on Maturity Index =
SiO2 | AI2O3 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P20S5 | Ignition A%
’36 Lab. No. Sample No Lithology (LOI) (K20/(Na20+K20))
(%) (ppm)
LL/25- .
1 26/001204/01 P1/ND/2025 | Arenaceousclay | 55.13 | 22.85 3.75 0.01 0.45 0.22 6.11 0.99 0.99 0.05 9.19 103.53 | 0.14 Immaturity
LL/25- Ferru.sandstone+ .
2 26/001204/02 P2/NB/2025 clay 54.02 | 34.05 1.41 0.01 0.60 | 0.19 0.22 0.64 1.47 0.04 7.18 82.50 | 0.74 Maturity
LL/25- .
3 26/001204/03 P3/NB/2025 d.grey clay 51.25 | 34.89 1.57 0.00 0.62 0.13 0.64 1.19 1.36 0.04 7.97 71.90 | 0.65 Maturity
LL/25- D.grey clay with .
4 26/001204/04 P4/NB/2025 mica 56.89 | 29.95 2.48 0.00 0.74 | 0.05 0.82 1.67 0.94 0.05 6.25 80.55 | 0.67 Maturity
LL/25- sandstone fgd- .
5 26/001204/05 P5/NB/2025 med y/w 7496 | 14.01 3.67 0.04 0.27 0.44 0.17 2.19 131 0.04 2.64 52.28 | 0.93 Maturity
LL/25- . .
6 26/001204/06 P6/NB/2025 Argill.Sst p/w 5896 | 17.18 15.38 0.01 046 | 0.22 0.45 1.52 0.88 0.17 4.70 168.10 | 0.77 Maturity
LL/25- . . .
7 26/001204/07 P7/NB/2025 Siltstone friable | 66.40 | 17.56 5.46 0.07 1.04 | 0.81 0.51 1.96 0.99 0.04 5.03 77.80 | 0.79 Maturity
LL/25- . .
8 26/001204/08 P8/NB/2025 SST.vfgd+mica | 70.77 | 19.96 2.38 0.01 0.39 0.29 0.46 2.49 0.90 0.02 2.12 15.70 | 0.84 Maturity
LL/25- Siltstone friable .
9 26/001204/09 P9/NB/2025 piw 7295 | 10.84 6.58 0.02 0.61 1.45 0.55 1.95 0.98 0.04 3.85 41.50 | 0.78 Maturity
LL/25- siltstone .
10 26/001204/10 P10/NB/2025 variegated 60.90 | 24.03 3.89 0.01 0.72 | 0.32 1.56 1.77 1.41 0.05 5.07 77.80 | 0.53 Maturity
LL/25- . .
11 26/001204/25 P11/NB/2025 sst.fgd+mica 66.54 | 20.83 4.57 0.02 0.42 0.41 0.15 1.52 1.34 0.07 3.96 85.75 0.91 Maturity
LL/25- Argill.Sst fgd .
12 26/001204/40 P12/NB/2025 rmica 55.40 | 28.81 2.81 0.03 0.45 0.70 0.23 1.09 1.21 0.04 9.09 83.28 | 0.83 Maturity
LL/25- grey clay
13 P13/NB/2025 interbeded with | 64.50 | 17.57 6.44 0.02 1.09 0.21 0.41 1.32 0.98 0.06 7.19 95.35 0.76 Maturity
26/001204/41 .
siltstone
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LL/25- . .
14 26/001204/42 P14/NB/2025 Feldpathic Sst 7797 | 13.25 2.15 0.01 0.15 0.17 0.06 0.85 0.52 0.02 453 69.10 | 0.93 Maturity

LL/25- grey clay
15 P15/NB/2025 interbeded with | 61.24 | 23.41 2.44 0.03 0.91 0.11 0.30 1.17 1.01 0.03 9.15 91 .65 | 0.80 Maturity

26/001204/43 .
siltstone

LL/25- . . .
16 26/001204/44 P16/NB/2025 Calcariuos soil 54.92 0.31 4.60 0.03 1.41 17.76 0.19 0.91 0.39 0.08 19.08 60.20 | 0.83 Maturity

LL/25- . .
17 26/001204/45 P17/NB/2025 | siltstone y/brown | 60.98 | 21.10 3.10 0.03 0.24 0.11 3.74 0.68 1.19 0.03 8.50 108.53 | 0.15 Immaturity

LL/25- sandstone with .
18 26/001204/60 P18/NB/2025 shale laminac 70.64 | 16.15 5.09 0.03 0.23 0.26 0.09 1.28 0.88 0.04 4.99 48.20 | 0.93 Maturity

LL/25- .
19 26/001204/39 P19/NB/2025 Hard Ferru.Sst 44.74 9.71 29.97 0.19 0.37 2.03 0.06 0.45 0.74 0.37 11.22 299.18 | 0.88 Maturity

LL/25- Grey clay+ sst. .
20 26/001204/90 P20/NB/2025 L aminae 56.11 | 28.55 2.27 0.03 0.54 0.10 0.35 0.64 1.03 0.03 10.05 101.58 | 0.65 Maturity
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

ANNEXURE - 111

raashte pra thae

RS

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

Statement showing analytical results of major oxides (by XRF) of 70 trench samples in Nadapa Area, Dist:
Kachchh, Gujarat
Loss on Maturity Index =
Si02 | A203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition | V N
S- Lab. No. Sample No Lithology LOI (K20/(Na20+K20))
No (Lon
(*o) (ppm)
LL/25- TINB/2025/01 | siltstone with mica | 65.86 | 20.98 | 3.78 | 0.02 | 0.77 | 0.67 | 038 | 2.64 | 0.71 | 0.03 3.87 | 30.80 | 0.87 Matured
1 26/001204/11
LL/25- T1/NB/2025/02 | siltstone with mica | 59.68 | 20.88 5.11 0.02 | 092 | 046 046 | 2.45 | 0.80 | 0.03 8.92 4140 | 0.84 Matured
2 26/001204/12 ~ - : : : . : : . . : . ,
LL/25- TI/NB/2025/03 | siltstone with mica | 68.99 | 1841 | 3.72 | 0.02 | 0.70 | 049 | 037 | 2.52 | 0.80 | 0.03 3.67 | 3190 | 0.87 Matured
3 26/001204/13
LL/25- TI/NB/2025/04 | siltstone with mica | 70.24 | 19.10 | 2.78 | 0.01 | 0.64 | 0.19 | 0.41 | 2.78 | 0.70 | 0.03 3.01 | 23.80 | 0.87 Matured
4 26/001204/14 ~ : : : - : : . . . . _ _
LL/25- TI/NB/2025/05 | siltstone with mica | 69.42 | 20.94 2.14 001 | 058 | 0.1T | 030 | 2.74 | 0.87 | 0.03 2.65 25.50 | 0.90 Matured
5 26/001204/15 : - : : : : : : . . : . .
LL/25- TINB/2025/06 | siltstone with mica | 68.86 | 21.65 | 2.07 | 0.02 | 0.57 | 029 | 034 | 2.78 | 0.74 | 0.03 2.54 | 2270 | 0.89 Matured
6 26/001204/16
LL/25- TINB/2025/07 | siltstone with mica | 68.34 | 20.82 | 2.00 | 0.01 | 0.73 | 0.77 | 0.42 | 2.54 | 1.01 | 0.04 3.13 | 26.80 | 0.86 Matured
7 26/001204/17 : ~ : : : ~ : : : . : . .
LL/25- TI/NB/2025/08 | siltstone with mica | 68.77 | 19.32 2.07 0.01 0.87 1.09 0.43 242 | 0.88 0.04 3.89 29.60 | 0.85 Matured
8 26/001204/18 w : : . . . . . . . . ) ) }
LL/25- . L
o 26/001204/19 | TUNB/2025/09 | siltstone with mica | 57.08 | 20.04 | 635 | 0.02 | 141 | 2.63 | 0.88 | 2.09 | 0.58 | 0.03 8.59 | 43.40 | 0.70 Matured
LL/25- TI/NB/2025/10 | siltstone with mica | 50.08 | 20.57 | 12.45 | 0.03 | 1.71 | 2.08 | 0.99 | 1.75 | 0.87 | 0.05 922 | 76.80 | 0.64 Matured
10 26/001204/20 w : : . . . . . . . . ) ) }
LL/25- sandstone+siltstone
TI/NB/2025/A | interbeded with | 63.82 | 23.92 | 293 | 0.02 | 0.78 | 0.78 | 0.30 | 2.66 | 0.63 | 0.03 3.80 | 28.70 | 0.90 Matured
26/001204/21 :
11 mica
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

55' ),f' rJT‘, ac,

RS

LL/25 sandstone+tsiltstone
N TI/NB/2025/B interbeded with 63.24 | 20.35 4.96 0.02 1.15 1.13 0.45 2.15 | 0.85 0.04 5.53 50.90 | 0.83 Matured
b 26/001204/22 mica
LL/25- sandstone+tsiltstone
26/001204/23 TI/NB/2025/C interbeded with 62.01 | 20.10 4.74 0.01 1.41 | 0.78 1.42 2.00 | 1.00 0.05 6.23 64.80 | 0.58 Matured
13 mica
LL/25- sandstone+tsiltstone
26/001204/24 T1/NB/2025/D interbeded with 61.95 | 22.86 3.54 0.01 1.16 1.25 0.42 2.17 | 0.88 0.04 5.53 5130 | 0.84 Matured
14 mica
Loss on Maturity Index =
SiO2 | A1203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition \% Y
S LOI (K20/(Na20+K20))
ample No (LOD
Lab. No. Lithology
(%) (ppm)
TRENCH -2
LL/25- sandstone+ clay
15 26/001204/26 T2/NB/2025/01 laminae thinly 6498 | 19.02 4.10 0.01 124 | 041 1.31 1.58 | 1.61 0.07 5.48 108.40 | 0.55 Matured
laminated
LL/25- sandstone+ clay
16 26/001204/27 T2/NB/2025/02 laminae thinly 6539 | 20.97 4.09 0.02 0.93 0.44 0.81 1.88 | 1.24 0.06 4.09 56.30 | 0.70 Matured
laminated
LL/25- sandstone+ clay
17 26/001204/28 T2/NB/2025/03 laminae thinly 62.66 4.83 18.66 0.07 0.59 | 4.19 0.24 1.58 | 0.91 0.13 5.94 76.90 | 0.87 Matured
laminated
LL/25- siltstone pinkish
18 26/001204/29 T2/NB/2025/04 brown 63.51 5.05 18.12 0.07 0.60 | 3.72 0.28 1.54 | 0.85 0.13 6.05 67.10 | 0.85 Matured
LL/25- siltstone
19 26/001204/30 T2/NB/2025/05 ferruginous 65.80 | 18.75 5.33 0.02 0.75 1.41 0.49 1.96 | 1.33 0.07 3.77 40.50 | 0.80 Matured
LL/25- siltstone pinkish
20 26/001204/31 T2/NB/2025/06 brown 56.06 | 25.04 5.18 0.01 0.99 | 0.23 0.49 1.52 | 1.84 0.07 8.38 125.30 | 0.76 Matured
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

55' ),f' rJT‘, ac,

RS

LL/25- sandstone+ clay
21 26/001204/32 T2/NB/2025/07 laminae thinly 57.98 | 20.80 6.96 0.02 1.05 1.01 0.37 1.28 | 1.09 | 0.06 9.10 109.30 | 0.78 Matured
laminated
LL/25- sandstone+ clay
22 26/001204/33 T2/NB/2025/08 laminae thinly 58.94 | 19.21 8.56 0.03 | 0.99 | 0.70 0.32 1.31 | 1.23 0.07 8.32 93.70 | 0.80 Matured
laminated
LL/25- sandstone+ clay
23 26/001204/34 T2/NB/2025/09 laminae thinly 61.33 | 23.02 3.86 0.01 097 | 0.11 0.31 1.37 | 146 | 0.05 7.27 86.00 | 0.82 Matured
laminated
LL/25- sandstone+ clay
24 26/001204/35 T2/NB/2025/10 laminae thinly 60.91 | 21.96 4.71 0.03 1.01 | 0.21 0.35 1.31 | 1.52 | 0.05 7.70 92.30 | 0.79 Matured
laminated
LL/25- laminated
25 26/001204/36 T2/NB/2025/A sandstone 64.95 | 18.54 4.63 0.02 | 0.87 | 0.63 0.15 1.35 | 1.82 | 0.05 6.68 78.60 | 0.90 Matured
LL/25- interbanded
26 26/001204/37 T2/NB/2025/B sandstone +clay 61.99 | 19.24 5.19 0.02 1.04 | 1.19 0.36 1.34 | 1.68 0.06 7.67 82.00 | 0.79 Matured
LL/25- interbanded
27 26/001204/38 T2/NB/2025/C sandstone +clay 61.13 | 18.30 8.09 0.03 1.06 | 0.46 0.32 1.30 | 1.40 | 0.06 7.60 93.40 | 0.80 Matured
LL/25- interbanded
28 26/001204/39 T2/NB/2025/D sandstone +clay 60.24 | 18.99 6.98 0.03 1.06 | 1.11 0.33 1.29 | 145 0.06 8.28 87.90 | 0.80 Matured
Loss on Maturity Index =
SiO2 | A1203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition A% ¥
(K20/(Na20+K20))
Sample No (LoD
Lab. No. Lithology
(") (ppm)
TRENCH - 3
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

55' wr rJY‘, ac,

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

LL/25- sandstone
29 | Leooiooaas | T3NB/2025/01 yellowish brown | 5796 | 2102 | 969 | 0.09 | 060 | 033 | 006 | 118 | 079 | 0.8 8.01 57.40 | 0.95 Matured
30 LL/25- T3/NB/2025/02 sandstone 5439 | 23.13 | 1040 | 0.08 | 0.68 | 024 | 0.06 | 1.11 | 0.83 | 0.06 8.73 84.00 | 0.95 Matured
26/001204/47 yellowish brown ’ ’ ' ' ’ ’ ’ ’ ’ ’ ' ’ '
31 LL/25- T3/NB/2025/03 sandstone 5337 | 2448 | 885 | 0.07 | 070 | 028 | 0.05 | 1.15 | 0.88 | 0.04 9.88 | 99.70 | 0.96 Matured
26/001204/48 yellowish brown ’ ’ ’ ' ’ ’ ’ ’ ’ ’ ) ’ '
32 LL/25- T3/NB/2025/04 sandstone 5030 | 24.54 | 1126 | 0.09 | 0.78 | 055 | 0.06 | 1.06 | 1.05 | 0.04 | 1006 | 89.40 | 0.95 Matured
26/001204/48 yellowish brown ’ ’ ’ ' ’ ’ ’ ’ ’ ’ ’ ’ '
33 LL/25- T3/NB/2025/05 sandstone 5539 | 2017 | 1295 | 0.11 | 0.68 | 026 | 0.07 | 1.21 | 0.87 | 0.06 8.06 | 8550 | 0.95 Matured
26/001204/50 yellowish brown ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ) ’ '
LL/25- sandstone
34| g00t20as1 | TYNBR025/06 | prown | 5677 | 1770 | 13.60 | 0.12 | 055 | 076 | 0.15 | 130 | 101 | 0.04 | 770 | 93.90 | 0.90 Matured
LL/25- sandstone
35 | e00i20as2 | TYNBR025I07 | brown | 6572 | 1259 | 1203 | 008 | 037 | 038 | 0.10 | 137 | 0.90 | 0.03 622 | 60.90 | 0.93 Matured
LL/25- sandstone
36 | g00120a53 | TYNBR025/08 | brown | 5790 | 2201 | 491 | 004 | 064 | 211 | 011 | 157 | 146 | 0.03 879 | 76.50 | 0.93 Matured
LL/25- sandstone
37 | pe001204i5a | TYNBR025I09 | white | 5699 | 2413 | 525 | 005 | 0.57 | 115 | 0.10 | 155 | 107 | 003 8.87 | 64.80 | 0.94 Matured
38 LL/25- T3/NB/2025/10 sandstone 59.81 | 2321 | 396 | 0.03 | 049 | 1.09 | 0.09 | 1.71 | 2.02 | 0.03 7.48 63.80 | 0.95 Matured
26/001204/55 yellowish white : : : : : : : : : : : : :
LL/25- sandstone
39 | e00i20as6 | TINBROZSA | brown | 6023 | 18:99 | 946 | 007 | 0.65 | 029 | 009 | 138 | 129 | 0.8 718 | 89.40 | 0.94 Matured
LL/25- sandstone
0| oooiaoqs7 | TINBR02SB | rown | 5490 | 2292 | 855 | 0.07 | 0.67 | 0.81 | 008 | 135 | 143 | 004 897 | 85.60 | 0.94 Matured
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

55' ),f' rJT‘, ac,

RS

LL/25- sandstone
41 26/001204/58 T3/NB/2025/C yellowish white 59.24 | 23.20 4.57 0.05 0.69 1.33 0.08 1.46 | 1.66 0.04 7.41 63.70 | 0.95 Matured
LL/25- sandstone
42 26/001204/59 T3/NB/2025/D yellowish brown 59.64 | 22.77 6.14 0.06 0.61 1.08 0.09 1.77 | 1.36 0.07 6.27 71.80 | 0.95 Matured
Loss on Maturity Index =
SiO2 | A1203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition A% Y
(K20/(Na20+K20))
Sample No (LOI)
Lab. No. Lithology
(%) (ppm)
TRENCH - 4
43 LL/25- T4/NB/2025/01 sandstone Argil 63.68 0.65 14.12 0.03 1.06 | 8.88 0.21 1.28 | 047 0.09 9.31 86.20 | 0.86 Matured
26/001204/61 gil. . . . . . . . . . . . . .
44 LL/25- T4/NB/2025/02 sandstone Argil 62.67 1.29 15.95 0.03 1.16 | 6.79 0.25 1.33 | 048 0.08 9.67 103.80 | 0.84 Matured
26/001204/62 gil. . . . . . . . . . . . . .
45 LL/25- T4/NB/2025/03 ndstone mgd-cgd | 69.00 | 2.49 7.36 0.02 1.19 | 7.33 0.21 146 | 0.53 0.08 10.18 61.90 | 0.87 Matured
26/001204/63 sandstone mgd-cg . . . . . . . . . . . . .
LL/25-
46 26/001204/64 T4/NB/2025/04 | sandstone mgd-cgd | 65.34 | 4.64 6.49 0.02 1.08 8.63 0.20 1.59 | 045 0.07 11.28 60.50 | 0.89 Matured
47 LL/25- T4/NB/2025/05 ndstone mgd-cgd | 57.60 | 4.71 15.63 0.04 1.04 | 7.84 0.20 1.32 | 0.48 0.07 11.00 94.00 | 0.87 Matured
26/001204/65 sandstone mgd-cg . . . . . . . . . . . . .
48 LL/25- T4/NB/2025/06 | sandstone fgd-mgd | 58.15 0.41 16.09 0.05 0.77 | 10.08 | 0.17 1.04 | 041 0.05 12.55 84.60 | 0.86 Matured
26/001204/66 gd-mg . . . . . . . . . . . . .
LL/25-
49 26/001204/67 T4/NB/2025/07 | sandstone fgd-mgd | 73.26 1.00 11.17 0.04 0.89 | 3.84 0.16 1.47 | 0.83 0.06 7.16 70.30 | 0.90 Matured
50 LL/25- T4/NB/2025/08 dst d-cgd | 69.01 0.35 7.37 0.02 0.94 | 9.10 0.12 1.09 | 0.44 0.07 11.34 33.80 | 0.90 Matured
26/001204/68 sandstone mgd-cg . . . . . . . . . . . . .
51 LL/25- T4/NB/2025/09 dst d-cgd | 68.61 0.28 5.81 0.03 1.50 | 9.91 0.17 1.1 0.61 0.12 11.58 4240 | 0.87 Matured
26/001204/69 sandstone mgd-cg . . . . . . . . . . . . .
LL/25-
52 26/001204/70 T4/NB/2025/10 | sandstone mgd-cgd | 69.93 0.31 8.67 0.03 098 | 7.52 0.15 1.13 | 0.86 0.07 10.12 50.70 | 0.88 Matured
LL/25- Alluvial soil
53 26/001204/71 T4/NB/2025/A calcarious 58.96 0.32 9.64 0.03 1.71 | 13.86 | 0.23 1.01 0.48 0.10 13.35 67.30 | 0.81 Matured
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

ERAL TRACKERS

55' wr rJT‘, ac,

LL/25- Alluvial soil
54 26/001204/72 T4/NB/2025/B calcarious 62.01 0.29 6.61 0.04 1.78 | 14.02 | 0.35 0.92 | 0.53 0.10 13.26 37.10 | 0.72 Matured
LL/25- Alluvial soil
55 26/001204/73 T4/NB/2025/C calcarious 63.81 1.39 6.17 0.04 1.62 | 11.57 | 0.27 1.12 | 0.90 0.09 12.72 62.20 | 0.81 Matured
LL/25- Alluvial soil 1
56 26/001204/74 T4/NB/2025/D calcarious 69.33 0.41 5.38 0.03 1.66 1.39 0.32 0.96 | 0.52 0.10 9.74 39.80 | 0.75 Matured
Loss on Maturity Index =
SiO2 | AI203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P20O5 | Ignition \% y
(K20/(Na20+K20))
Sample No (LOI)
Lab. No. Lithology
(%) (ppm)
TRENCH -5
57 LL/25- T5/NB/2025/01 ndstone Argil 5482 | 13.92 20.70 0.10 0.21 0.48 0.08 1.20 | 0.67 0.02 7.48 51.80 | 0.94 Matured
26/001204/75 sandstone Argil. . . . . . . . . . . . . .
LL/25- .
58 26/001204/76 T5/NB/2025/02 sandstone Argil. 46.38 | 16.94 18.80 0.07 0.42 3.86 0.09 1.02 | 0.69 0.03 11.50 60.90 | 0.92 Matured
59 LL/25- T5/NB/2025/03 ndstone mgd-cgd | 51.78 9.84 25.05 0.18 0.26 1.64 0.08 1.10 | 0.55 0.02 9.36 49.10 | 0.93 Matured
26/001204/77 sandstone mgd-cg . . . . . . . . . . . . .
60 LL/25- T5/NB/2025/04 | sandstone mgd-cgd | 53.61 9.99 2597 0.21 0.19 0.33 0.08 1.16 | 0.56 0.02 7.70 54.78 0.94 Matured
26/001204/78 gd-cg . . . . . . . . . . . . .
LL/25-
61 26/001204/79 T5/NB/2025/05 | sandstone mgd-cgd | 46.31 | 24.46 16.81 0.04 0.31 0.35 0.07 1.09 | 0.98 0.02 9.30 82.20 | 0.94 Matured
62 LL/25- T5/NB/2025/06 ndstone fgd-mgd | 44.84 | 23.94 1691 0.05 0.33 1.34 0.07 1.11 0.96 0.02 10.27 82.40 | 0.94 Matured
26/001204/80 sandstone fgd-mg . . . . . . . . . . . . .
63 LL/25- T5/NB/2025/07 | sandstone fgd-mgd | 51.00 | 16.55 21.57 0.09 0.22 0.17 0.08 133 | 0.72 0.02 8.17 65.00 | 0.94 Matured
26/001204/81
LL/25-
64 26/001204/32 T5/NB/2025/08 | sandstone mgd-cgd | 49.81 15.27 23.14 0.09 0.29 0.74 0.08 1.13 | 0.60 0.02 8.73 93.60 | 0.93 Matured
65 LL/25- T5/NB/2025/09 dst d-cgd | 57.97 | 12.10 19.02 0.08 0.45 0.88 0.08 1.01 0.61 0.03 7.55 64.60 | 0.93 Matured
26/001204/33 sandstone mgd-cg . . . . . . . . . . . . .
LL/25-
66 26/001204/34 T5/NB/2025/10 | sandstone mgd-cgd | 55.86 | 19.77 13.00 0.04 0.45 0.42 0.08 1.05 | 0.95 0.03 8.04 81.0 0.93 Matured
LL/25- Alluvial soil
67 26/001204/85 T5/NB/2025/A calcarious 53.04 | 17.18 7.93 0.03 0.68 6.10 0.12 0.91 0.89 0.07 12.87 61.00 | 0.88 Matured
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE

NERAL TRACKERS

Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT. criTICA
[ ghir rJY‘ ,Nawc,)
LL/25- Alluvial soil
68 26/001204/36 T5/NB/2025/B calcarious 56.06 | 27.94 2.31 0.01 0.63 1.37 0.09 0.91 1.31 0.04 9.27 66.10 0.91 Matured
LL/25- Alluvial soil
69 26/001204/87 T5/NB/2025/C calcarious 59.78 | 27.00 1.94 0.01 0.67 0.61 0.07 0.83 | 0.88 0.03 7.96 78.05 0.92 Matured
LL/25- Alluvial soil
70 26/001204/38 T5/NB/2025/D calcarious 58.61 | 26.49 2.16 0.01 0.66 1.04 0.08 0.87 1.27 0.03 8.66 63.20 0.92 Matured

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE , o
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT. AL MINERAL TRAGKERS

r ghir rJT‘ ,Naw,)

ANNEXURE -1V

Statement showing analytical values of REE, Ga from Pit & Trenches samples in Nadapa Area, Kachchh dist, Gujarat

Total REE +
S.No. Lab.No. Sample No Litholoyg Formation La| Ce Pr Nd |Pm|{ Sm [ Eu| Gd | Th [ Dy |Ho | Er | Tm| Yb | Lu [Total REE| Sc | Y (ScHY) Th U Ga
(ppm)

| [LL25260001204/01] PUNB202S | Arenaceousclay | Bhuj |36.05] 73.85] 9.50 [69.25] — [ 523148 7.30]<1.0[3.30[<1.06.55[<1.0]2.95]<1.0] 21546 [1543]23.23] 2512 [2158] <10 2665

2 |LL/25-26001204/04| PANB2025 | D.grey chay withmica | Bhuj |36.85] 79.05| 998 | 6838 | — | 5.50|1.25] 6.33 [<1.0[2.35]<1.0[5.45]<1.0[2.80<1.0] 217.98 [1093[17.93] 24680 [5193] <10 [17.23

3 |LL/25-26/00120405| PS/NBJ2025 | sandstone fad-mgd yiw | Bhuj |2698] 59.73 | 7.70 | 61.80 | — | 3.60 [<L.0] 5.78 [<1.0]<1.0[<1.0[6.40<L.0[2.88]<10] 17487 [s570]11.53] 19220 [3770] 175 [958

4 [LL25-26/00120407] PINB02S | Sitstone friable | Bhuj |3190] 63.90 | 10.18 | 63.18 | — | 4.50 | 1.05| 8.48 [<1.0]1.55]<1.0[5.40[<1.0[4.15[<10] 19420 [9.25]15.93] 21947 [3550] 785 [17.35

5 |LL2526000120425 | PIUNB02S | sst.fadmica Katrol |59.85(134.75] 1618 [103.43] — | 9.55 [1.10[11.48]<1.0[3.28]<1.0]7.55] <1.0[3.55 <10 | 35072 [8.85]2220] 38177 [100.05] <10 [16.33

6 |LL2526/00120432 | T2NB202s/07 | OO Y laminae\ g g asl 640 | 1005 | 6653 | — | .88 | 115|870 |<1.0| 1.85|<1.06.05|<1.03.05]<1.0 9.03 |16.65 00| 838 [17.53
thinly laminated 197.72 223.40

7 |LL/25-26/001204/00 | PI2NB/202S | Argil Sst fad +mica | Katrol |40.35] 83.60 | 1118 | 7930 | — | 5.68 1.15] 7.43 [<1.0]2.20]<1.0[6.93[ <1.0[3.83]<1.0] 24165 [10.601883] 27108 |49.05] <10 [21.05

o |LLs-26/0012041| PI3NBra0ps | SO cly merbeded | g o0l 5750 | 1085 [ 6070 | — | 463 |1.13]10.13|<1.0{ 1.95|<1.0]5.60(<1.0/3.35] 110 12.00[18.33 028 1880 |20.78
with siltstone 184.64 214.97

9 |LLAS26/001204/43| P1siNBa0as | O clymeroeded | g g eslag o0 | 1035|7288 | — | 570 | 145|740 |<1.0{2.35]<1.0]6.00[ <10 |3.43]<1.0 12.08/19.08 B3| <0 2433
with sitstone 218.24 249.40

10 |LL/25-26/001204/45] PITNB02S | sibstone ylbrown | Bhuj  |49.25] 98.60 | 12.50 | 8475 | — | 7.13 [1.70] 9.25 |<1.0]3.50] <1.07.38 | <10 [4.18]<1.0] 27824 [15.63[24.88] 31875 |3823| <10 [25.80

11 {LL25-26/00120454 [T3NB02si09| S0 YEOVED g o 30l 5908 | 613 | 6258 | — | 368 [<Lo| 565 |<Lof<L0[<L.0[s33]<Lof73]<10 681138 B8] <10 |15
white 173.48 191.44

12 |LL/25-26/001204/78 | T5/NB/2025/04]  sandstone mgd-cgd Bhuj  |18.15]36.73 | 22.68 | 36.90 | — | 4.33 [<1.0|24.65|<1.0]0.93|<1.0]3.08]<1.0{7.03|3.10| 157.58 |5.03 [14.25| 176.86 |86.40 | 131.95 |18.60

13 |LL/25-26/001204/87| T5/NB/2025/C | Alluvial soil calcarious | Bhuj |41.60| 83.20 | 10.35 | 72.63 | — | 6.63 | 1.98] 7.28 |<1.0{3.80|<1.0{5.93|<1.0|3.15|<1.0| 236.55 |11.23]22.33] 27011 |32.05| <1.0 |17.95

14 |LL/25-26/001204/89| P19/NB/2025 Hard Ferru.Sst Bhuj  |46.88] 96.53 | 48.55 | 64.38 | — |11.70{2.25|44.55|<1.0{3.68|<1.0]|5.58|<1.0({9.23|5.43| 338.76 [11.90{25.33| 375.99 |129.03| 245.10 |31.58

15 |LL/25-26/001204/90 | P20/NB/2025 | Grey clay+ sst.laminae | Bhuj  |51.35[ 99.08 | 12.53 | 82.38 | — | 7.38 [1.75] 8.75 |<1.0{3.85|<1.0{6.80{<1.0{3.50{<1.0| 277.37 |[15.53|26.28] 319.18 |26.88| <1.0 [23.63

98| Page
Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.




RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE

Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

ANNEXURE -V

RS

55' ),f' rJT‘, ac,

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

Statement showing analytical results of major oxides (by XRF) of Katrol formation in Nadapa Area, Dist: Kachchh,
Gujarat
Loss on
. LN Samoe N . SiO2 | AI203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition | V Maturity Index =
No - N0 ple o ology (LoD (K20/(Na20+K20))
(%) (ppm)
1 LL/25- P11/NB/2025 | sst.fgd+mica | 66.54 | 20.83 | 4.57 | 0.02 | 042 | 041 | 0.15 | 1.52 | 134 | 0.07 | 396 | 8575 | 0.91 Maturi
26/001204/25 g . . . . . . . . . . . . . urity
LL/25- Argill.Sst .
2 26001204140 | PIZNBR02S | L e | 5540 | 2881 | 281 | 003 | 045 | 070 | 023 | 109 | 121 | 004 | 9.09 | 8328 | 0.3 Maturity
LL/25- Calcariuos .
3 26/001204/44 | P16/NBI2025 il 5492 | 031 | 460 | 0.03 | 141 | 17.76 | 0.19 | 091 | 039 | 0.08 | 19.08 | 60.20 | 0.83 Maturity
TRENCH NO
-4
LL/25- sandstone
4| enoiaoael | T/NB/2025/01 Argil 63.68 | 0.65 | 14.12 | 003 | 1.06 | 888 | 021 | 128 | 047 | 0.09 | 931 86.20 | 0.86 Matured
LL/25- sandstone
5 56/001204/60 | T4/NB2025/02 Argil 62.67 | 129 | 1595 | 003 | 1.16 | 6.79 | 025 | 133 | 048 | 0.08 | 9.67 | 103.80 | 0.84 Matured
LL/25- sandstone
6 2600120463 | THNB/2025/03 | g | 6900 | 249 | 736 | 0.02 | 119 | 733 | 021 | 146 | 053 | 008 | 1018 | 61.90 | 087 Matured
LL/25- sandstone
7 26/001204/64 | THNB2025/04 | g | 6534 | 464 | 649 | 0.02 | 108 | 8.63 | 020 | 159 | 045 | 007 | 1128 | 60.50 | 089 Matured
LL/25- sandstone
8 2600120465 | THNB/202505 | g | 5760 | 471 | 1563 | 0.04 | 104 | 784 | 020 | 132 | 048 | 007 | 1100 | 9400 | 0.7 Matured
LL/25- sandstone
9 26/001204/66 | THNB2025006 | Ty q | S8AS | 041 | 1609 | 0.05 | 0.77 | 1008 | 017 | 104 | 041 | 005 | 1255 | 8460 | 0386 Matured
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE

Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

55' wr rJY‘, ac,

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

10| o /50L1/ ;3"‘ 67 | T4/NBI2025/07 Sg‘iil"g‘f 7326 | 1.00 | 11.17 | 0.04 | 0.89 | 3.84 | 0.16 | 1.47 | 0.83 | 0.06 | 7.16 | 70.30 | 0.90 Matured
| o /&Ll/ ;3"1 g | T4/NB/2025/08 S;‘;‘;S_tc"g“; 69.01 | 035 | 737 | 0.02 | 094 | 910 | 0.2 | 1.09 | 0.44 | 007 | 1134 | 33.80 | 0.90 Matured
12| /50L1/ ;3"‘ 6o | T4/NBI2025/09 S;’;s_tc"g“; 68.61 | 028 | 581 | 003 | 150 | 991 | 0.17 | L1 | 0.61 | 0.12 | 11.58 | 4240 | 0.87 Matured
13| o /50L1/ ;3;‘ o | T4NB2025/10 S;ng‘jf_tc";de 69.93 | 031 | 867 | 0.03 | 098 | 7.52 | 0.15 | 1.13 | 0.86 | 0.07 | 1012 | 50.70 | 0.88 Matured
14| /50Ll/ ;3;‘ 17y | T4NB2025/A A:;‘:;flloi"sﬂ 58.96 | 032 | 9.64 | 003 | 171 | 13.86 | 023 | 1.01 | 048 | 0.10 | 1335 | 67.30 | 0.81 Matured
15| o /(%Ll/ ;3;‘ 1y | T4NB/2025/B A:;‘ll:;loi‘;ﬂ 6201 | 029 | 661 | 0.04 | 1.78 | 1402 | 035 | 092 | 053 | 0.10 | 1326 | 37.10 | 0.72 Matured
16| 5 /0512/32/'73 T4/NB/2025/C A:;‘(:V;flloi"sﬂ 6381 | 139 | 6.17 | 004 | 1.62 | 1157 | 027 | 112 | 090 | 0.09 | 1272 | 6220 | 0.81 Matured
17| /50L1/ ;3;‘ 14 | T4NB2025D Acl;‘ll:;fllofl‘;ﬂ 6933 | 041 | 538 | 0.03 | 1.66 [1139] 032 | 096 | 052 | 010 | 9.74 | 39.80 | 0.75 Matured
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ANNEXURE - VI

RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

raashte pra thae

RS

Statement showing analytical results of major oxides (by XRF) of Bhuj formation in Nadapa Area, Dist:

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

Kachchh, Gujarat
Loss on
, Lab. N Samole N I Si02 | AI203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition | V Maturity Index =
ne o B e (on (K20/(Na20+K20))
(%) (ppm)

LL/25- P1/ND/2025 Aren 1 5513 | 22.85 | 3.75 | 0.01 | 045 | 022 | 611 | 0.99 | 0.99 | 0.05 9.19 | 103.53 | 0.14 | Immaturit
26/001204/01 enaceous clay : : : : ~ ~ - : : : : : : aturity

LL/25- Ferru.sandstone+ .
26/001204/02 P2/NB/2025 clay 54.02 | 34.05 | 141 | 001 | 060 | 0.19 | 022 | 0.64 | 1.47 | 0.04 7.18 | 8250 | 0.74 Maturity

LL/25- P3/NB/2025 d.grey cl 5125 | 34.89 | 1.57 | 0.00 | 0.62 | 0.13 | 0.64 | 1.19 | 1.36 | 0.04 797 | 71.90 | 0.65 Maturi
26/001204/03 -grey clay . . . . . . . . . . . . . aturity

LL/25- D.grey clay with .
26/001204/04 P4/NB/2025 . 56.89 | 29.95 | 248 | 0.00 | 0.74 | 0.05 | 082 | 1.67 | 0.94 | 0.05 6.25 | 80.55 | 0.67 Maturity

LL/25- sandstone fgd-mgd .
26/001204/05 P5/NB/2025 e, 7496 | 14.01 | 3.67 | 0.04 | 027 | 0.44 | 0.17 | 2.19 | 131 | 0.04 | 264 | 5228 |0.93 Maturity

LL/25- P6/NB/2025 Argill. Sst p/ 58.96 | 17.18 | 1538 | 0.01 | 046 | 022 | 045 | 1.52 | 088 | 0.17 | 470 | 168.10 | 0.77 Maturi
26/001204/06 TElLoStpiw : : : : ~ : : : : : : : : urity

LL/25- P7/NB/2025 Siltstone friabl 66.40 | 17.56 | 546 | 0.07 | 1.04 | 0.81 | 051 | 1.96 | 0.99 | 0.04 503 | 77.80 | 0.79 Maturit
26/001204/07 stone friable : : : : : : ~ : : : : : : aturity

LL/25- P8/NB/2025 SST.vfgd+mi 70.77 | 1996 | 238 | 001 | 039 | 029 | 046 | 249 | 090 | 0.02 | 212 15.70 | 0.84 Maturi
26/001204/08 viggrimica : : : : ' ~ : : : : : ~ ~ aturity

LL/25- Siltstone friable .
PP P9/NB/2025 ol 7295 | 10.84 | 6.58 | 0.02 | 0.61 | 1.45 | 055 | 1.95 | 098 | 0.04 3.85 | 4150 | 0.78 Maturity
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

ERAL TRACKERS

,r

f‘;) PT‘»)r/

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

LL/25- . . .
10 26/001204/10 P10/NB/2025 siltstone variegated | 60.90 | 24.03 3.89 0.01 | 0.72 | 0.32 | 1.56 1.77 1.41 0.05 5.07 77.80 | 0.53 Maturity
LL/25- grey clay
11 P13/NB/2025 interbeded with 64.50 | 17.57 6.44 0.02 1.09 | 021 | 041 1.32 | 0.98 0.06 7.19 95.35 | 0.76 Maturity
26/001204/41 .
siltstone
12 LL/25- P14/NB/2025 Feldpathic Sst 7797 | 13.25 2.15 0.01 0.15 | 0.17 | 0.06 | 0.85 | 0.52 0.02 4.53 69.10 | 0.93 Maturi
26/001204/42 eldpathic Ss . . . . . . . . . . . . . urity
LL/25- grey clay
13 26/001204/43 P15/NB/2025 mterpeded with 61.24 | 2341 2.44 0.03 | 091 | 0.11 0.30 1.17 | 1.01 0.03 9.15 91 .65 | 0.80 Maturity
siltstone
14 LL/25- P17/NB/2025 siltstone y/brown | 60.98 | 21.10 3.10 0.03 | 024 | 0.11 3.74 | 0.68 1.19 0.03 8.50 108.53 | 0.15 Immaturit
26/001204/45 i y . . . . . . . . . . . . . urity
LL/25- sandstone with .
15 26/001204/60 P18/NB/2025 shale laminae 70.64 | 16.15 5.09 0.03 | 023 | 0.26 | 0.09 1.28 | 0.88 0.04 4.99 48.20 | 0.93 Maturity
16 LL/25- P19/NB/2025 Hard Ferru.Sst 4474 | 9.71 2997 | 0.19 | 0.37 | 2.03 | 0.06 | 045 | 0.74 0.37 11.22 | 299.18 | 0.88 Maturi
26/001204/89 I . . . . . . . . . . . . . . urity
LL/25- Grey clay+ sst. .
17 26/001204/90 P20/NB/2025 Laminae 56.11 | 28.55 2.27 0.03 | 0.54 | 0.10 | 035 | 0.64 | 1.03 0.03 10.05 101.58 | 0.65 Maturity
Loss on
SiO2 | AI1203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition A\
Lab.N Sample No Lithol (Lon Maturity Index =
ab. 0. ology (K20/(Na20+K20))
(%) (ppm)
TRENCH -1
LL/25- . . .
18 TI/NB/2025/01 | siltstone with mica | 65.86 | 20.98 3.78 0.02 | 0.77 | 0.67 | 038 | 2.64 | 0.71 0.03 3.87 30.80 | 0.87 Matured
26/001204/11
LL/25- . . .
19 T1/NB/2025/02 | siltstone with mica | 59.68 | 20.88 5.11 0.02 | 092 | 046 | 046 | 245 | 0.80 0.03 8.92 41.40 | 0.84 Matured
26/001204/12
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

55' wr rJY‘, ac,

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

20 LL/25- TI/NB/2025/03 | siltstone with mica | 68.99 | 18.41 3.72 0.02 0.70 | 0.49 0.37 2.52 0.80 0.03 3.67 31.90 | 0.87 Matured
26/001204/13
LL/25- . . .
21 TI/NB/2025/04 | siltstone with mica | 70.24 | 19.10 2.78 0.01 0.64 | 0.19 0.41 2.78 0.70 0.03 3.01 23.80 | 0.87 Matured
26/001204/14
LL/25- . . .
22 TI/NB/2025/05 | siltstone with mica | 69.42 | 20.94 2.14 0.01 058 | 0.11 | 0.30 2.74 0.87 0.03 2.65 25.50 | 0.90 Matured
26/001204/15
LL/25- . . .
23 TI/NB/2025/06 | siltstone with mica | 68.86 | 21.65 2.07 0.02 0.57 | 0.29 0.34 2.78 0.74 0.03 2.54 22.70 | 0.89 Matured
26/001204/16
LL/25- . . .
24 TI/NB/2025/07 | siltstone with mica | 68.34 | 20.82 2.00 0.01 0.73 | 0.77 0.42 2.54 1.01 0.04 3.13 26.80 | 0.86 Matured
26/001204/17
LL/25- . . .
25 TI/NB/2025/08 | siltstone with mica | 68.77 | 19.32 2.07 0.01 0.87 | 1.09 0.43 2.42 0.88 0.04 3.89 29.60 | 0.85 Matured
26/001204/18
LL/25- . . .
26 TI/NB/2025/09 | siltstone with mica | 57.08 | 20.04 6.35 0.02 141 | 2.63 0.88 2.09 0.58 0.03 8.59 4340 | 0.70 Matured
26/001204/19
27 LL/25- TI/NB/2025/10 iltstone with mi 50.08 | 20.57 12.45 0.03 1.71 | 2.08 0.99 1.75 0.87 0.05 9.22 76.80 | 0.64 Matured
26/001204/20 siltstone w ca . . . . . . . . . . . . . ature
LL/25 sandstone-+siltstone
28 ) TI/NB/2025/A interbeded with 63.82 | 23.92 2.93 0.02 0.78 | 0.78 0.30 2.66 0.63 0.03 3.80 28.70 | 0.90 Matured
26/001204/21 .
mica
LL/25- sandstone-+siltstone
29 26/001204/22 TI/NB/2025/B mterbe(.ied with 63.24 | 20.35 4.96 0.02 1.15 | 1.13 0.45 2.15 0.85 0.04 5.53 50.90 | 0.83 Matured
mica
LL/25- sandstone-+siltstone
30 26/001204/23 TI/NB/2025/C mterbe(.ied with 62.01 | 20.10 4.74 0.01 1.41 | 0.78 1.42 2.00 1.00 0.05 6.23 64.80 | 0.58 Matured
mica
LL/25- sandstone-+siltstone
31 26/001204/24 T1/NB/2025/D mterbe(.ied with 61.95 | 22.86 3.54 0.01 1.16 | 1.25 0.42 2.17 0.88 0.04 5.53 51.30 | 0.84 Matured
mica
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

RS

55' ),f' rJT‘, ac,

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

Loss on
Si02 | A1203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition A%
Lab. No Sample No Litholo (Lomn Maturity Index =
- O gy (K20/(Na20+K20))
(%) (ppm)
TRENCH -2
LL/25- sandstone+ clay
32 T2/NB/2025/01 laminae thinly 64.98 | 19.02 4.10 0.01 1.24 | 041 1.31 1.58 | 1.61 0.07 5.48 108.40 | 0.55 Matured
26/001204/26 .
laminated
LL/25- sandstone+ clay
33 T2/NB/2025/02 laminae thinly 65.39 | 20.97 4.09 0.02 | 093 | 0.44 | 0.81 1.88 | 1.24 | 0.06 4.09 56.30 | 0.70 Matured
26/001204/27 .
laminated
LL/25- sandstone+ clay
34 T2/NB/2025/03 laminae thinly 62.66 | 4.83 18.66 | 0.07 | 0.59 | 4.19 | 024 | 1.58 | 0.91 0.13 5.94 76.90 | 0.87 Matured
26/001204/28 .
laminated
LL/25- siltstone pinkish
35 26/001204/29 T2/NB/2025/04 brown 63.51 5.05 18.12 | 0.07 | 0.60 | 3.72 | 0.28 1.54 | 0.85 0.13 6.05 67.10 | 0.85 Matured
LL/25- siltstone
36 26/001204/30 T2/NB/2025/05 ferruginous 65.80 | 18.75 5.33 002 | 075 | 1.41 | 049 | 196 | 1.33 0.07 3.77 40.50 | 0.80 Matured
LL/25- siltstone pinkish
37 26/001204/31 T2/NB/2025/06 brown 56.06 | 25.04 5.18 0.0l | 099 | 023 | 049 | 1.52 | 1.84 | 0.07 8.38 125.30 | 0.76 Matured
LL/25- sandstone+ clay
38 T2/NB/2025/07 laminae thinly 57.98 | 20.80 6.96 0.02 | 1.05 | 1.01 0.37 1.28 | 1.09 0.06 9.10 109.30 | 0.78 Matured
26/001204/32 .
laminated
LL/25- sandstone+ clay
39 T2/NB/2025/08 laminae thinly 58.94 | 19.21 8.56 0.03 | 099 | 0.70 | 0.32 1.31 1.23 0.07 8.32 93.70 | 0.80 Matured
26/001204/33 .
laminated
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

ERAL TRACKERS

,r

f‘;) PT‘»)r/

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

LL/25- sandstone+ clay
40 T2/NB/2025/09 laminae thinly 61.33 | 23.02 3.86 0.01 0.97 | 0.11 0.31 1.37 1.46 0.05 7.27 86.00 | 0.82 Matured
26/001204/34 .
laminated
LL/25- sandstone+ clay
41 T2/NB/2025/10 laminae thinly 6091 | 21.96 471 0.03 1.01 | 0.21 0.35 1.31 1.52 0.05 7.70 92.30 | 0.79 Matured
26/001204/35 .
laminated
LL/25- laminated
42 26/001204/36 T2/NB/2025/A sandstone 64.95 | 18.54 4.63 0.02 0.87 | 0.63 0.15 1.35 1.82 0.05 6.68 78.60 | 0.90 Matured
LL/25- interbanded
43 26/001204/37 T2/NB/2025/B sandstone +clay 61.99 | 19.24 5.19 0.02 1.04 | 1.19 0.36 1.34 1.68 0.06 7.67 82.00 | 0.79 Matured
LL/25- interbanded
44 26/001204/38 T2/NB/2025/C sandstone +clay 61.13 | 18.30 8.09 0.03 1.06 | 0.46 0.32 1.30 1.40 0.06 7.60 93.40 | 0.80 Matured
LL/25- interbanded
45 26/001204/39 T2/NB/2025/D sandstone +clay 60.24 | 18.99 6.98 0.03 1.06 | 1.11 0.33 1.29 1.45 0.06 8.28 87.90 | 0.80 Matured
Loss on
SiO2 | A1203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | Ignition A%
Lab. No Sample No Litholo (Lon Maturity Index =
o gy (K20/(Na20+K20))
(%) (ppm)
TRENCH -3
LL/25- sandstone
46 26/001204/46 T3/NB/2025/01 yellowish brown 5796 | 21.02 9.69 0.09 0.60 | 0.33 0.06 1.18 0.79 0.08 8.01 57.40 | 0.95 Matured
LL/25- sandstone
47 26/001204/47 T3/NB/2025/02 yellowish brown 5439 | 23.13 10.40 0.08 0.68 | 0.24 0.06 1.11 0.83 0.06 8.73 84.00 | 0.95 Matured
LL/25- sandstone
48 26/001204/48 T3/NB/2025/03 yellowish brown 53.37 | 24.48 8.85 0.07 0.70 | 0.28 0.05 1.15 0.88 0.04 9.88 99.70 | 0.96 Matured
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

,r

ERAL TRACKERS

f‘;) PT‘»)r/

LL/25- sandstone

49 26/001204/48 T3/NB/2025/04 yellowish brown 50.30 | 24.54 11.26 0.09 0.78 | 0.55 0.06 1.06 1.05 0.04 10.06 89.40 | 0.95 Matured
LL/25- sandstone

50 26/001204/50 T3/NB/2025/05 yellowish brown 5539 | 20.17 12.95 0.11 | 0.68 | 0.26 0.07 1.21 | 0.87 0.06 8.06 85.50 | 0.95 Matured
LL/25- sandstone

51 26/001204/51 T3/NB/2025/06 yellowish brown 56.77 | 17.70 13.60 0.12 0.55 | 0.76 0.15 1.30 1.01 0.04 7.70 93.90 | 0.90 Matured
LL/25- sandstone

52 26/001204/52 T3/NB/2025/07 yellowish brown 65.72 | 12.59 12.03 0.08 0.37 | 0.38 0.10 1.37 | 0.90 0.03 6.22 60.90 | 0.93 Matured
LL/25- sandstone

53 26/001204/53 T3/NB/2025/08 yellowish brown 57.90 | 22.11 491 0.04 | 0.64 | 2.11 0.11 1.57 1.46 0.03 8.79 76.50 | 0.93 Matured
LL/25- sandstone

54 26/001204/54 T3/NB/2025/09 yellowish white 56.99 | 24.13 5.25 0.05 0.57 | 1.15 0.10 1.55 1.07 0.03 8.87 64.80 | 0.94 Matured
LL/25- sandstone

55 26/001204/55 T3/NB/2025/10 yellowish white 59.81 | 23.21 3.96 0.03 0.49 | 1.09 0.09 1.71 2.02 0.03 7.48 63.80 | 0.95 Matured
LL/25- sandstone

56 26/001204/56 T3/NB/2025/A yellowish brown 60.23 | 18.99 9.46 0.07 0.65 | 0.29 0.09 1.38 1.29 0.08 7.18 89.40 | 0.94 Matured
LL/25- sandstone

57 26/001204/57 T3/NB/2025/B yellowish brown 5490 | 2292 8.55 0.07 0.67 | 0.81 0.08 1.35 1.43 0.04 8.97 85.60 | 0.94 Matured
LL/25- sandstone

58 26/001204/58 T3/NB/2025/C yellowish white 59.24 | 23.20 4.57 0.05 0.69 | 1.33 0.08 1.46 1.66 0.04 7.41 63.70 | 0.95 Matured
LL/25- sandstone

59 26/001204/59 T3/NB/2025/D yellowish brown 59.64 | 22.77 6.14 0.06 0.61 1.08 0.09 1.77 1.36 0.07 6.27 71.80 | 0.95 Matured

Loss on Maturity Index =

Lab. No. Sample No Lithology SiO2 | AI203 | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P20S | Ignition \% (K20/(Na20+K20))

(LOI)
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(%) (ppm)
TRENCH -5
60 LL/25- T5/NB/2025/01 sandstone Argil 54.82 | 13.92 20.70 0.10 | 0.21 | 0.48 0.08 1.20 | 0.67 0.02 7.48 51.80 | 0.94 Matured
26/001204/75 gil. . . . . . . . . . . . . . u
61 LL/25- T5/NB/2025/02 dstone Argil 46.38 | 16.94 18.80 0.07 0.42 | 3.86 0.09 1.02 | 0.69 0.03 11.50 60.90 | 0.92 Matured
26/001204/76 sandstone Argil. . . . . . . . . . . . . . ature
62 LL/25- T5/NB/2025/03 dst d-cgd | 51.78 9.84 25.05 0.18 0.26 | 1.64 0.08 1.10 | 0.55 0.02 9.36 49.10 | 0.93 Matured
26/001204/77 sandstone mgd-cg . . . . . . . . . . . . . ature
63 LL/25- T5/NB/2025/04 dst d-cgd | 53.61 9.99 25.97 0.21 0.19 | 0.33 0.08 1.16 | 0.56 0.02 7.70 5478 | 0.94 Matured
26/001204/78 sandstone mgd-cg . . . . . . . . . . . . . ature
64 LL/25- T5/NB/2025/05 ndstone mgd-cgd | 46.31 | 24.46 16.81 0.04 | 0.31 | 0.35 0.07 1.09 | 0.98 0.02 9.30 82.20 | 0.94 Matured
26/001204/79 sandstone mgd-cg . . . . . . . . . . . . . ature
LL/25-
65 T5/NB/2025/06 | sandstone fgd-mgd | 44.84 | 23.94 1691 0.05 033 | 1.34 0.07 1.11 0.96 0.02 10.27 82.40 | 0.94 Matured
26/001204/80
LL/25-
66 T5/NB/2025/07 | sandstone fgd-mgd | 51.00 | 16.55 21.57 0.09 022 | 0.17 0.08 1.33 0.72 0.02 8.17 65.00 | 0.94 Matured
26/001204/81
67 LL/25- T5/NB/2025/08 | sandstone mgd-cgd | 49.81 | 15.27 23.14 0.09 0.29 | 0.74 0.08 1.13 0.60 0.02 8.73 93.60 | 0.93 Matured
26/001204/32 gd-cg . . . . . . . . . . . . . u
68 LL/25- T5/NB/2025/09 dst d-cgd | 57.97 | 12.10 19.02 0.08 0.45 | 0.88 0.08 1.01 0.61 0.03 7.55 64.60 | 0.93 Matured
26/001204/33 sandstone mgd-cg . . . . . . . . . . . . . ature
69 LL/25- T5/NB/2025/10 dst d-cgd | 55.86 | 19.77 13.00 0.04 | 045 | 0.42 0.08 1.05 0.95 0.03 8.04 81.0 | 0.93 Matured
26/001204/34 sandstone mgd-cg . . . . . . . . . . . . . ature
LL/25- Alluvial soil
70 26/001204/35 T5/NB/2025/A calcarious 53.04 | 17.18 7.93 0.03 0.68 | 6.10 0.12 0.91 0.89 0.07 12.87 61.00 | 0.88 Matured
LL/25- Alluvial soil
71 26/001204/36 T5/NB/2025/B calcarious 56.06 | 27.94 2.31 0.01 0.63 | 1.37 0.09 0.91 1.31 0.04 9.27 66.10 | 0.91 Matured
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LL/25- Alluvial soil
72 26/001204/87 T5/NB/2025/C calcarious 59.78 | 27.00 1.94 0.01 0.67 | 0.61 0.07 0.83 0.88 0.03 7.96 78.05 | 0.92 Matured
LL/25- Alluvial soil
73 26/001204/38 T5/NB/2025/D calcarious 58.61 | 26.49 2.16 0.01 0.66 | 1.04 | 0.08 0.87 1.27 0.03 8.66 63.20 | 0.92 Matured
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Statement showing analytical values of REE, Ga, V, Ti from Pit & Trenches samples of Katrol formation in
Nadapa Area, Kachchh dist, Gujarat
Total Total
. La | Ce Pr{ Nd | Pm{Sm|Eu| Gd | Tb | Dy (Ho | Er| Tm| Yb | Lu Sc Y |REE+| Th U | Ga
S.No.| Lab.No. | Sample No | Lithology REE (Se+Y)
(ppm)
LL/25- .
5 Lg/o01204/25| P 1V/NB/2025  sst.fedmica |59.85|134.75(16.18|103.43| — |9.55|1.10/11.48|<1.0[3.28<1.0| 7.5 <1.0|3.5| <10 | 350.72 | 8.85 |22.20| 381.77 | 100.05| <10 [16.33
LL/25- Argill. Sst f
7 25 oNB0os| MTESSUEA) g 35) 83,60 | 11.18] 79.30 | — |5.68|1.15] 7.43 |<1.0]2.20]<1.0[6.93|<1.0|3.83|<1.0| 241.65 | 10.60| 18.83| 271.08 | 49.05 |<1.0[21.05
26/001204/J0 +mica
AVERAGE [50.10{109.18[13.68] 91.37 | — [7.62[1.13] 9.46 [<1.0{2.74|<1.0]7.24|<1.03.69|<1.1|296.19| 9.73 |20.52|326.43| 74.55 [<1.1{18.69
MIN  [40.35]83.60 |11.18[ 79.30 | — [5.68]1.10| 7.43 [<1.0|2.20|<1.0{6.93|<1.0[3.55| <12 |241.65| 8.85 |18.83|271.08| 49.05 | <12 |16.33
MAX 59.85(134.75|16.181103.43 — ]9.55(1.15]11.48(<1.0{3.28]<1.0|7.55(<1.0(3.83|<1.2|350.72|10.60(22.20{381.77|100.05|<1.2|21.05
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Statement showing analytical values of REE, Ga of Bhuj formation in Nadapa Area, Kachchh dist., Gujarat
+
La| Ce | Pr | Nd |[Pm|Sm |[Eu| Gd |Tb |Dy |Ho | Er | Tm|Yb | Lu|Total REE| Sc¢ | Y TOt;l I_:gE Th U Ga
S.No.| Lab.No. Sample No Lithology (Sct)
(ppm)
1 26/5(;/53;‘/01 PI/NB/2025 |Arenaceous clay|36.05(73.85] 9.50 {69.25| — | 5.23 |1.48| 7.30 |<1.0|3.30|<1.0]6.55|<1.0(2.95|<1.0| 215.46 |15.43[2323| 25412 |21.58| <1.0 [26.65
2 LL25- | NBr0s P8y clay withis o eslog 05l 9.08 [68.38] — | 5.50 [1.25] 633 |<1.0{2.35|<1.0/5.45|<1.0|2.80|<1.0] 217.94 [10.93/17.93| 24680 |[s51.93| <10 [17.23
26/001204/04 mica
3 LL25- | b NBr0ns | Sandstone fed-o ¢ oelsg 731770 [61.80 — | 3.60 |<1.0] 5.78 |<1.0|<1.0]<1.0/6.40|<1.0|2.88|<1.0] 174.87 |5.70(1153| 19210 [3770| 175 |9.58
26/001204/05 mgd y/w
LL/25- . .
4 e io01204/07 P7/NBI2025 |Siltstone friable|31.90(63.90(10.18[63.18| — | 4.50 |1.05| 8.48 |<1.0|1.55|<1.0|/5.40|<1.0[4.15|<LO| 19429 |9.25(15.93| 21947 |3550( 785 [17.35
LL/25- sandstone+ clay
6 |y 100120435 T2/NB/2025/07| laminac thinly [30.48|64.98/10.05(66.53 — | 4.8 |1.15| 870 |<1.01.85|<1.0/6.05(<1.0|3.05<1.0| 197.72 |9.03|16.65| 22340 |4200| 838 [17.53
laminated
LL/25- grey clay
€ |y /00120441 P13/NB2025 |interbeded with [27.70[57.50|10.85(60.70] — | 4.63 | 1.13|10.13(<1.0|1.95|<1.0[5.60[<1.0(3.35(1.10| 184.64 |12.00{1833 21497 |4228| 1880 [20.78
siltstone
LL/25 grey clay
9 /00120443 P1S/NBI2025 |interbeded with [40.83(78.20| 10.4 |72.88) — | 5.70 |1.45| 7.40 |<1.0|2.35|<1.0{6.00{ <10 [3.43|<1.0| 218.24 |12.0819.08| 24940 3373 | <10 [24.33
siltstone
LL/25- siltstone
10 P17/NB/2025 49.25(98.60[12.50|84.75| — |7.13|1.70| 9.25 |<1.03.50|<1.0|7.38|<1.0 [4.18|<1.0| 278.24 [15.63]24.88| 318.75 |3823| <1.0 [25.80
26/001204/45 y/brown
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LL/25- sandstone
T | 001 204/s4| TYNBI2025/109] L 0e 2 ite [P8-30[39.08 6.13 |62.58 3.68 |<1.0| 5.65 |<1.0|<1.0{<1.0(5.33|<1.0|2.73|<1.0| 173.48 |6.58[11.38| 191.44 [43.78| <1.0 |11.53
LL/25- sandstone mgd-
12 T5/NB/2025/04 18.15|36.73]22.6836.90 433 |<1.0(24.65<1.0/0.93|<1.0(3.08|<1.0(7.03[3.10| 157.58 [5.03[1425| 176.86 |86.40| 131.95 |18.60
26/001204/78 ced
13 | M2 s NBnoasic| Alwvialsoil 1y olss 20010.35(72.63 6.631.98] 7.28 |<1.0/3.80|<1.0(5.93|<1.0(3.15|<1.0| 236.55 [11.23]22.33 270.11 [32.05| <1.0 [17.95
26/001204/87 calcarious
14|, /(I;(;/ ;g;‘ 1go| P19/NB12025 | Hard Ferru.Sst [46.88(96.53|48.55/64.38 11.702.25(44.55|<1.0|3.68|<1.0(5.58|<1.0(9.23|5.43| 33876 [11.90[25.33| 375.99 [129.03| 245.10 [31.58
15 | LL25- o oNB202s | O Claytsst sy slgg 08l12.53(82.38 7.38(1.75] 8.75 |<1.0/3.85|<1.0]6.80|<1.03.50|<1.0| 277.37 |15.53]26.28| 319.18 [26.88| <1.0 [23.63
26/001204/90 Laminae
AVERAGE [35.87[73.11[13.95[66.64 576 [1.52[11.87[<1.0[2.65[<1.0[5.81[<1.0[4.03[3.21] 220.40 [10.79[19.01] 25020 [47.78] 68.97 |20.20
MIN 18.15(36.73] 6.13 |36.90 3.60|1.05] 5.65 [<1.0]0.93|<1.0(3.08|<1.0[2.73[1.10] 157.58 |5.03 [11.38] 176.86 |21.58| 1.75 |9.58
MAX  |51.35]99.08(48.55(84.75 11.70|2.25[44.55|<1.03.85]<1.0(7.38|<1.0[9.23[5.43| 33876 |15.63]26.28] 375.99 |129.03] 245.10 |31.58
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ANNEXURE - IX

Analytical results of THA, MHA and Reactive silica in NADAPA area, Kachchh dist., Gujarat

S.no Lab code Sample no %THA %MHA % Reactive SiO2

1 1204/89 P19/NB/2025 7.15 1.48 43.66

The analytical results show relatively very high values of reactive silica (43.66%) and low values of Trihydrate alumina and monohydrate

alumina values. For Bauxite the reactive silica should be <5 %.
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Detailed description of geochemistry of Katrol and Bhuj formations is given below:
Geochemistry of Katrol Formation:

Three pits (P11, P12, P16) and one trench (T4) were excavated and collected 3 samples
from pits and 14 samples from Trench. All samples were analyzed for Major oxides
including TiO,2 Vanadium and 2 samples for REE and Gallium. The results are listed

in the following table No — 6.4 and also given in Annexure — V.

Table No: 6.4

Summarized table showing range of major oxides in Katrol formation

Oxides (%)/ Minimum Maximum Mean
Element (ppm) value values value
Si02 (%) 54.92 73.26 64.01
Al1203(%) 0.28 28.81 4.03
Fe203(%) 2.81 15.95 8.27
MnO (%) 0.02 0.05 0.03
MgO (%) 0.42 1.78 1.16
CaO (%) 0.41 17.76 8.64
Na20 (%) 0.12 0.35 0.21
K20 (%) 0.91 1.59 1.20
Ti02 (%) 0.39 1.34 0.64
P205 (%) 0.04 0.12 0.08
LOI (%) 3.96 19.08 10.91
V (ppm) 33.80 103.80 66.11

Analytical results from 17 pit and trench samples reveal low Al:Os and high
SiO2 contents consistent with sandstone/siltstone and soil composition of Katrol
formation which lack the chemical signatures needed for lateritic/bauxitic enrichment.
The Matanomadh (Madh) Formation which is known to host bauxite/laterite in nearby

areas, is completely absent in the present study area.
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Further Two samples were analyzed for REE, Ga and the analytical results are

furnished below in Table no: 6.5 and also given in Annexure — VII.

Table No: 6.5
Summarized table showing range of REE, Ga in Katrol formation
REE (ppm) v'::i::;:):::) Maximum value (ppm) Me(apr:)\n:a)lue
Lanthanum (La) 40.35 59.85 50.10
Cerium (Ce) 83.6 134.75 109.18
Praseodymium (Pr) 11.18 16.18 13.68
Neodymium (Nd) 79.3 103.43 91.37
Promethium (Pm) - - -
Samarium (Sm) 5.68 9.55 7.62
Europium (Eu) 1.1 1.15 1.13
Gadolinium (Gd) 7.43 11.48 9.46
Terbium (Th) <0.1 <0.1 <0.1
Dysprosium (Dy) 2.2 3.28 2.74
Holmium (Ho) <0.1 <0.1 <0.1
Erbium (Er) 6.93 7.55 7.24
Thulium (Tm) <0.1 <0.1 <0.1
Ytterbium (Yb) 3.55 3.83 3.69
Lutetium (Lu) <0.1 <0.1 <0.1
Total REE 241.65 350.72 296.19
Scandium (Sc) 8.85 10.60 9.73
Yttrium(Y) 18.83 22.20 20.52
(TREE+Sc+Y) 271.08 381.77 326.43
Gallium (Ga) 16.33 21.05 18.69
Uranium (V) <0.1 <0.1 <0.1
Thorium (Th) 49.05 100.05 74.55
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REE and Ga values from two samples of Katrol formation yielded

unencouraging values indicating insufficient concentrations for economic interest.
Katrol sandstone/siltstones are basically quartzo-feldspathic in composition with high
Si02 but no elevated A1203 or REE and Gallium.
Geochemistry of Bhuj Formation: A total of 17 pits (P1 to P10, P13 to P15 and P17
to P20) and 4 trenches (T1, T2, T3 and T5) were excavated within the Bhuj Formation
to assess its geochemical characteristics. From these workings, 17 representative
samples were collected from the pits (one from each pit floor), and 56 samples were
collected from the trenches (14 samples from each trench), amounting to 73 samples in
total. All the samples were analyzed for major oxides (Si0:, Al.Os, Fe:0s3, CaO, MgO,
Na:0, K20, MnO, P20s, TiO2) and Vanadium (V), Titanium (Ti). Additionally, 13
selected samples were subjected to detailed determination of Rare Earth Elements
(REE) and Gallium (Ga) concentrations. The analytical results of major, trace, and
REE-Ga geochemistry are presented in Table no 6.6 and also in Annexure - VI

Table no 6.6 Summarized table showing range of major oxides in Bhuj formation

Oxides (%)/ Minimum Maximum Mean
Element (ppm) value values value
Si02 (%) 44.74 77.97 59.90
Al1203(%) 4.83 34.89 20.01
Fe203(%) 1.41 29.97 8.07
MnO (%) 0.00 0.21 0.04
MgO (%) 0.15 1.71 0.68
CaO (%) 0.05 6.10 0.88
Na20 (%) 0.05 3.74 0.37
K20 (%) 0.45 2.78 1.53
Ti02(%) 0.52 2.03 1.05
P205(%) 0.02 0.37 0.05
LOI (%) 2.12 12.87 7.11
V(ppm) 15.70 299.18 73.33
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Al203, Si02, Fe203and TiO2 values from the dark grey clays, siltstones, and
argillaceous sandstones of Bhuj and Katrol formations aligns well with characteristics of
the "Bauxitic clay category" in laterite classification. In this classification, lateritic
materials are typically categorized based on their chemical composition and mineralogy,
with a Ternary plot often used highlighting aluminium oxide (A1203), silica (Si02), and
iron oxide (Fe203) as key components. The "Bauxitic clay" category is characterized by
relatively low alumina (A1203) content with high silica (Si02) values, consistent with
observations of Al203 ranging 4.83-34.89% and relatively high SiO2(range 44.74-
77.97%). The average TiO2 value of 1.05% (range 0.52-2.02%) also fits within expected
ranges for such lateritic materials. Hence, the plotting geochemical data and Ternary
diagram results indicate that the sampled materials from Bhuj and Katrol formations are
best classified as "Bauxitic clay”, reflecting intense weathering concentration of
aluminium oxides with significant silica presence and characteristic TiO2 content seen

in lateritic soils and clays. Ternary plot of Classification of laterites is given below in

Fig no: 11

NADAPA BLOCK
CLASSIFICATION OF LATERITES

Si0,/100

SAMPLES ANALYSED AT
LUCID LABS., HYDERABAD

CHECK SAMPLES ANALYSED AT
SHIVA LABS, BANGALURU

97 X : : \:. :,‘ “:,' ‘,"','- = % «'.:.,'"-"\10
A203 1100 L« " /TR RS RE g R

- Fe;03/100

Ternary plot (Fig no: 11)
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Further 13 samples were analyzed for REE, Ga and the analytical results are furnished in

Table no: 6.7 and also given in Annexure — VIII.

Table 6.7 Summarized table showing range of REE, Ga in Bhuj Formation

REE Minimum Maximum value Mean Value
(ppm) value(ppm) (ppm) (ppm)
Lanthanum (La) 18.15 51.35 35.87
Cerium (Ce) 36.73 99.08 73.11
Praseodymium (Pr) 6.13 48.55 14.25
Neodymium (Nd) 36.90 84.75 66.64
Promethium (Pm) - - -
Samarium (Sm) 3.60 11.70 5.76
Europium (Eu) 1.05 2.25 1.52
Gadolinium (Gd) 5.65 44.55 11.87
Terbium (Tb) <0.10 <0.10 <0.10
Dysprosium (Dy) 0.93 3.85 2.65
Holmium (Ho) <0.10 <0.10 <0.10
Erbium (Er) 3.08 7.38 5.81
Thulium (Tm) <0.10 <0.10 <0.10
Ytterbium (Yb) 2.73 9.23 4.03
Lutetium (Lu) 1.10 5.43 3.21
Total REE 157.58 338.76 220.40
Scandium (Sc) 5.03 15.63 10.79
Yttrium(Y) 11.38 26.28 19.01
TREE+(Sc+Y) 176.86 375.99 250.20
Gallium (Ga) 9.58 31.58 20.20
Uranium (U) 1.75 245.10 68.97
Thorium (Th) 21.58 129.03 47.78
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REE and Ga values from 13 samples of Bhuj Formation and 2 samples from
Katrol Formation yielded unencouraging values indicating insufficient concentrations for
economic interest. Bhuj sandstone/siltstones are basically quartzo-feldspathic in
composition with high SiO2 but no elevated Al1203 or REE and Gallium.

REE values of pit and trench samples from Bhuj formation are plotted in Spider plot in

Fig no: 12 Fig no: 12

Spider plot — REE chondrite (Boynton 1984)

1000

Samplef REE chondrite

The chondrite-normalized REE spider plot of Nadapa block sediments exhibits
pronounced LREE enrichment with relatively flat HREE patterns and consistent negative
Eu anomalies. The sub-parallel nature of the curves suggests a uniform felsic provenance;
most likely derived from upper continental crustal sources. The marked depletion in Eu
reflects plagioclase fractionation and intense chemical weathering, which, in conjunction
with elevated potash content, indicates enrichment of K-bearing minerals such as illite
and K-feldspar. These features collectively point towards compositionally mature,
recycled sediments deposited in a stable tectonic setting, typical of intracratonic or
passive margin environments. Both Katrol and Bhuj formation show high sediment
maturity index (K20%/(Na20%+K20%) ranging from 0.72-0.96 indicate felsic source

with strong chemical weathering and Low REE values. (Annexure — V and VI)
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Table No :6.8

Lithology-wise variation of major Oxides

Katrol formation Bhuj formation
Oxides (%)/ Min. Max. | Mean Min. Max. Mean
Element (ppm) value values | value value values value
Si02 (%) 5492 | 7326 | 6401 | 4| 71T 59.90
A203(%) 028 | 2881 | 403 | *83 | 348 20.01
Fe203(%) 281 | 1595 | 827 | 14| 2997 8.07
MnO (%) 002 | 005 | 003 | 0% 0.21 0.04
MgO (%) 042 | 178 | 116 | OB 171 0.68
CaO (%) 041 | 1776 | 864 | OO 6.10 0.88
Na20 (%) 0.2 | 035 | o021 | 90 3.74 0.37
K20 (%) 091 | 159 | 120 | 9% 2.78 1.53
TiO2(%) 039 | 134 | oe4 | 92| 203 1.05
P205(%) 004 | 012 | oos | %02 | 037 0.05
LOI (%) 396 | 1908 | 1001 | 212 | 1287 7.11
V(ppm) 3380 | 103.80 | 6611 | 1270 | 29918 73.33
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Table no: 6.9 Lithology-wise variation of REE and Gallium

Katrol formation Bhuj Formation
REE (ppm) Min. Max. Mean Min. value | Max. value Mean
value value Value (ppm) (ppm) Value
(ppm) | (ppm) (ppm) (ppm)
Lanthanum (La) 40.35 59.85 50.10 18.15 51.35 35.87
Cerium (Ce) 83.6 134.75 109.18 36.73 99.08 73.11
Praseodymium (Pr) | 11.18 16.18 13.68 6.13 48.55 14.25
Neodymium (Nd) 79.3 103.43 91.37 36.90 84.75 66.64
Promethium (Pm) - - - - - -
Samarium (Sm) 5.68 9.55 7.62 3.60 11.70 5.76
Europium (Eu) 1.1 1.15 1.13 1.05 2.25 1.52
Gadolinium (Gd) 7.43 11.48 9.46 5.65 44.55 11.87
Terbium (Tb) <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
Dysprosium (Dy) 2.2 3.28 2.74 0.93 3.85 2.65
Holmium (Ho) <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
Erbium (Er) 6.93 7.55 7.24 3.08 7.38 5.81
Thulium (Tm) <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
Ytterbium (Yb) 3.55 3.83 3.69 2.73 9.23 4.03
Lutetium (Lu) <0.1 <0.1 <0.1 1.10 5.43 3.21
Total REE 241.65 | 350.72 296.19 157.58 338.76 220.40
Scandium (Sc) 8.85 10.60 9.73 5.03 15.63 10.79
Yttrium(Y) 18.83 22.20 20.52 11.38 26.28 19.01
TREE+(Sc+T) 271.08 | 381.77 326.43 176.86 375.99 250.20
Gallium (Ga) 16.33 21.05 18.69 9.58 31.58 20.20
Uranium (V) <0.1 <0.1 <0.1 1.75 245.10 68.97
Thorium (Th) 40.35 59.85 50.10 21.58 129.03 47.78
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Based on the geochemical analysis of the samples collected from pits and
trenches within the investigated area, the concentrations of bauxite (Al.Os), gallium
(Ga), vanadium (V), titanium (TiO:), and REEs are found to be low and below the
threshold required for economic consideration. The obtained values do not indicate any
significant enrichment or mineralization of these commodities. Hence, the area does
not hold promising potential for bauxite, Ga, V, Ti, or REE mineralization at the

explored scale.

Elemental Distribution maps of Al,O3, TiO», Gallium, Vanadium and Total REE are
prepared based on analytical results and are described in the following paragraphs. For

trench samples, average of 14 sample values was taken for plotting purpose.

Distribution maps of A1203%, TiO2%, Vanadium(ppm), Gallium(ppm) and Total REE
are given below in fig nos: 13,14,15,16 and 17 respectively.

AI203: Aluminium oxide (Al:Os) is the major constituent of bauxite; however, the
Katrol and Bhuj formations in the study area comprise predominantly sandstone,
siltstone, shale, and clay, with no evidence of lateritization or true bauxite horizons. The
analysed samples show Al.Os; values ranging from 0.28 to 28.81% in the Katrol
Formation and 4.83 to 34.89% in the Bhuj Formation. Although some samples display
moderately high Al.Os, the corresponding SiO- contents are also high, indicating that
the aluminium is primarily silicate-bound in clay minerals rather than present as
gibbsite or boehmite. Higher Al.Os values correlate strongly with grey clay lithologies,

reflecting increased proportions of kaolinite, illite, or smectite.
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DISTRIBUTION MAP OF AL203(%) FROM PITS AND TRENCH SAMPLES IN NADAPA AREA
(PART OF TOPOSHEET NO: 41 E/15), KACHCHH DISTRICT, GUJARAT
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TiO2: Titanium, reported as titanium dioxide (TiO:), shows moderate concentrations across
both formations. In the Katrol Formation, TiO- values range from 0.39 to 1.34%, while in the
Bhuj Formation, they vary from 0.52 to 2.02%. These concentrations fall within the typical
range expected for siliciclastic sedimentary rocks, where Ti is commonly associated with heavy
minerals such as ilmenite, rutile, and titaniferous magnetite, as well as clay minerals containing
structural Ti. Although the values are moderate, they do not indicate any significant Ti
enrichment or titanium-bearing mineralization. Instead, the observed TiO: levels likely reflect
the detrital input from felsic to intermediate provenance sources and the presence of fine-

grained clay and ferruginous components within the sedimentary units.
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(PART OF TOPOSHEET NO: 41 E/15), KACHCHH DISTRICT, GUJARAT

DISTRIBUTION MAP OF TiO2 (%) FROM PITS AND TRENCH SAMPLES IN NADAPA AREA
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Vanadium: Vanadium (V) concentrations in the study area show a modest range. In the
Katrol Formation, V varies from 33.80 to 103.80 ppm, while in the Bhuj Formation, it
ranges from 15.70 to 299.18 ppm. Although a few samples from the Bhuj Formation
exceed the average crustal abundance of ~120 ppm, most values fall within or only
slightly above the natural background levels typically observed in siliciclastic

sedimentary rocks.

The recorded concentrations therefore do not indicate any significant enrichment or
vanadium mineralization, and the values are considered low to marginal from an
economic perspective. The observed V content likely reflects the normal geochemical
background associated with clay-rich intervals, iron oxide coatings, and detrital

minerals, rather than any ore-grade accumulation.
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ELEMENTAL DISTRIBUTION MAP OF VANADIUM (V) (ppm) FROM PITS AND TRENCH SAMPLES IN NADAPA
AREA (PART OF TOPOSHEET NO: 41 E/15), KACHCHH DISTRICT, GUJARAT
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Gallium: Gallium (Ga) concentrations in the study area are generally low. In the Katrol
Formation, Ga ranges from 16.33 to 21.05 ppm, while in the Bhuj Formation, values
vary from 9.58 to 31.58 ppm. Although a few samples marginally exceed the crustal
abundance value of ~19 ppm, the majority fall at or below this. These concentrations
are considered low and not indicative of any meaningful Gallium enrichment. The Ga
present is likely associated with alumino-silicate minerals such as clays and feldspars,
reflecting the normal background levels of siliciclastic sediments rather than any
economic accumulation. Hence, the Gallium content in both formations is not

encouraging from an exploration perspective.
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Total REE (O REE) Distribution:

The Rare Earth Elements (REEs), comprising the fifteen lanthanide elements
from atomic number 57 to 71 (La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb
and Lu), were summed to derive the Total REE (3 REE) values for each analysed
sample. In the Katrol Formation, Y REE ranges from 241.32 to 350.72 ppm, while in
the Bhuj Formation, it varies from 157.58 to 338.76 ppm. Although these
concentrations reflect normal REE levels typically associated with felsic-derived
siliciclastic sediments, they remain relatively low and do not indicate any significant
REE enrichment. The values are well within the background range for clay-rich
sandstones and shales and are therefore not encouraging from an economic or

mineralization perspective.
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6.1.10 Ore Zones: Based on the integrated geological, structural, subsurface, and geochemical

6.2

6.3

evaluation, the Nadapa block does not exhibit any potential ore zones for bauxite or
associated critical mineral (Ga, V, Ti, REE) mineralization. The area is therefore

considered non-prospective, and no further exploration is recommended at this stage.

Geophysical Exploration: Geophysical Exploration have not been carried out in the present

exploration as it was out of the scope of the approved quantum of work.

Geochemical Exploration: During the present exploration pitting work was undertaken
to obtain fresh representative samples from a depth of 1 meter. A total of 20 pits were
excavated using a JCB, each measuring 1.0 m x 1.0 m x 1.0 m, resulting in an individual
volume of 1.0 m? and a cumulative excavated volume of 20 m?. After cleaning the floor
of the pit, one representative sample of 2-3kg was collected from each pit and properly

labelled.

Similarly, five trenches were excavated in the study area, each measuring 10m in length,
Im in width, and 1m in depth, amounting to a cumulative excavated volume of 50 m>.
After cleaning the floor of the trench, 10 representative samples were collected at an
interval of Im from bottom of the trench and 4 samples from four walls of trench. So
total 14 samples from each trench and total 70 samples from five trenches. Each sample

weighs 2-3kg.

All 90 samples were sent to field camp at Padhar village. Each sample was
crushed/grinded and passed through 3 different sieves to get final laboratory sample of
-200 mesh size. Coning and Quartering was done at each stage to reduce the size of
sample without losing the homogeneity of sample. Finally, 90 samples were sent to
Lucid laboratories Pvt Ltd, Hyderabad (NABL accredited lab) for analysis for major
oxides by XRD, REE (14 elements by ICPMS) and MH, TH and reactive silica.
Analytical results were given in Annexure-II, III, IV, V and also enclosed in plate no: IX

(Assay value map of pits) and plate no: X (Assay value map of trenches).

Nine check samples were sent to Shiva Analyticals India Pvt Ltd, Bengaluru for major

oxides and one sample for REE.

The nature, quality and appropriateness of Chemical analysis: A total 90 Nos of
surface samples from pits & trenches have been analysed for major oxides by XRF

(S102, A1203, F203, MnO MgO, NaxO, K0, P,0s, TiO,, and vanadium and 15 samples
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for REEs (La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) and Gallium by
ICP-MS instrument at Lucid Laboratories Pvt Ltd (NABL accredited lab) ,Hyderabad.
Lucid laboratories Pvt Ltd has used latest equipment for analysis namely WD XRF
model Analytical Axios max for major oxides and ICP MS Model: Agilent 7850 for REE

and Gallium.

Methodology of Chemical Analyses by ICP-MS: Representative rock/soil samples
were dried, crushed, and pulverized to —200 mesh with the help of pestle and mortar and
sent to the chemical lab. About 0.1-0.2 g of sample was digested using HF-HNOs—
HCIOu (silicate samples) / aqua regia (soil) and diluted in 1-2% HNOs. Multi-element
analysis was carried out using ICP-MS under optimized operating conditions.
Calibration was performed using certified reference standards with internal standards for
drift correction. Quality control was ensured through procedural blanks, CRMs, and
duplicate analyses. Analytical precision was generally better than +£5%, with detection

limits in the ppb range.

Nine check samples were sent to Shiva Analyticals India Pvt Ltd, Bengaluru for major

oxides and one sample for REE.

Statistical analysis of geochemical data is given below in table nos:6.10, 6.11
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Table No 6.10: Summarised table showing statistical analysis of Primary Vs. External Check sample assay of

SiO2, ALO3, Fe2O3, MnO and MgO

Sr. Comparison c (0 o o o o
Ne o Si02(%) ALOs (%) Fe203(%) MnO (%) MgO (%)
PRIMARY | CHECK | PRIMARY | CHECK | PRIMARY | CHECK | PRIMARY | CHECK | PRIMARY | CHECK
1 No. of §ample 9 9 9 9 9
pairs
2 | Arithmetic mean 58.83 69.28 17.87 11.99 10.54 8.07 0.06 0.14 0.68 0.29
3 Standard 9.58 11.83 9.87 4.89 12.32 10.96 0.08 0.05 0.37 0.18
Deviation
4 Stand"r‘;‘;a;m’r of 3.19 3.94 3.29 1.63 411 3.65 0.03 0.03 0.12 0.06
5 Variance 91.85 139.90 97.41 23.89 151.88 120.03 0.01 0.00 0.14 0.03

Table No 6.11: Summarised table showing statistical analysis of Primary Vs. External Check sample assay of

Cao, Na:0, K:O, TiO:and P20s

Sr. Comparison o o o R o
o o Ca0 (%) Na:20 (%) K20 (%) TiO2(%) P205(%)
PRIMARY | CHECK | PRIMARY | CHECK | PRIMARY | CHECK | PRIMARY | CHECK | PRIMARY | CHECK
1 No. of sample pairs 9 9 9 9 9
2 Arithmetic mean 1.48 0.84 0.44 0.15 1.31 2.04 1.25 1.08 0.09 0.11
3 | Standard Deviation 2.34 1.01 0.60 0.06 0.52 1.08 0.50 0.33 0.11 0.13
4 Stand?;‘elaenm’r of 0.78 0.34 0.20 0.03 0.17 0.36 0.17 0.11 0.04 0.05
5 Variance 5.45 1.03 0.36 0.00 0.27 1.16 0.25 0.11 0.01 0.02
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Table No: 6.12 Statement showing analysis of External check samples for major oxides and its comparison with
primary samples of Nadapa area, Kachchh district, Gujarat

Sno | ReeNo | PIMARY | g Si02 A203 Fe203 MnO MgO Ca0 Na20 K20 TiO2 P205 | LOI Total v Remarks

: g /check P (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (ppm)
1 12042 | Primary P2/NB/2025 54.021 34.051 1.417 0.011 0.603 0.191 0.225 0.642 1471 0.044 7.18 99.86 82.5 Lucid lab
sample Hyderabad
| G2296- | check P35/NB/2025 68.68 19.31 1.42 <0.05 0.32 0.15 <0.08 0.78 1.28 0.05 172 99.71 Shiva Lab
19 sample Bangalore
> | 120410 | POMAY | pioNB/2025 60.901 24.03 3.899 0.012 0.728 0.324 1.568 1.771 1.41 0.055 5.07 99.77 77.8 Lucid lab
sample Hyderabad
o | G22%- | check P36/NB/2025 70.77 15.11 3.26 <0.05 03 0.2 0.22 2.81 125 0.06 5.76 99.74 Shiva Lab
20 sample Bangalore
3| 1204025 | PrMAY |y NB202s 66.543 20.831 4572 0.02 0.422 0412 0.158 1.526 1.34 0.071 3.96 99.86 gs.75 | Lucidlab
sample Hyderabad
3 | G2296- | check P37/NB/2025 73.48 12.76 3.99 <0.05 0.17 0.24 <0.08 227 1.6 0.09 4.94 99.54 Shiva Lab
21 sample Bangalore
4 | 120489 | Pimay | pi9Np0s 37.646 9.713 36.973 0.199 0.373 2.031 0.064 0.451 0.74 0.37 Lucid lab
sample Hyderabad
4 | G2296- | check P38/NB/2025 2.71 9.24 33.49 0.17 0.27 2 <0.08 0.59 0.8 0.41 9.83 99.51 Shiva Lab
22 sample Bangalore
s | 120423 | PUmAY | NBpo2sic | 62.019 20.106 4.743 0.016 1.418 0.783 1.421 2.005 1.006 0.05 6.23 99.8 64.8 Lucid lab
sample Hyderabad
5 | G2296- | check | a0 Npn02sic | 6444 17.85 4.05 <0.05 0.7 0.69 0.2 345 0.92 0.05 7.43 99.78 Shiva Lab
23 sample Bangalore
6 | 1204536 | PMAY | 1o NBp02s/A | 64.959 18.545 4.634 0.025 0.873 0.639 0.153 1.359 1.824 0.05 6.68 99.74 78.6 Lucid lab
sample Hyderabad
¢ | G2296- | check | 4qy Npn02s/a | 75.98 11.49 271 <0.05 037 0.52 0.1 2.9 1.16 0.06 4.45 99.74 Shiva Lab
24 sample Bangalore
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7 | 120455 | PMAY | p3Nppo2s/io | 59.81 23214 3.968 0.039 0.492 1.095 0.09 1712 2.028 0.037 748 99.97 63.8 Lucid lab
sample Hyderabad

7 | G2296- | check | pgn Npn02si0 | 79.00 10 1.84 <0.05 0.15 0.48 0.09 3.02 136 0.05 3.53 99.61 Shiva Lab
25 sample Bangalore

8 | 120470 | PUMAY |1y NB2025/10 | 69.933 0316 8.677 0.03 0.988 7.524 0.15 1.134 0.86 0.078 10.12 99.81 s0.7 | Lucidlab
sample Hyderabad

g | G2296- | check | 1y pn02s10 | 83.68 3.76 2.86 <0.05 0.24 3.08 0.11 L13 0.71 <0.05 4.06 99.63 Shiva Lab
26 sample Bangalore

9 | 120478 | PUMAY | 15 Nmoo2sios | 53616 9.994 25.975 0218 0.194 0.336 0.087 1.169 0.56 0.022 77 99.87 s478 | Lucidlab
sample Hyderabad

g | G2296- | check | 1y Npn02s04 | 64.68 8.33 19 0.11 0.09 0.21 <0.08 137 0.64 <0.05 5.29 99.72 Shiva Lab
27 sample Bangalore

Table No: 6.13 Statement showing analysis of one External check sample for REE and its comparison with primary
sample analysis of Nadapa Area, Kachchh District, Gujarat

In ppm
Primary Sample No
/check P Total Ti as Tio2
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu REE Sc Y Th U Ga v % by
mass
ZZnTSIIz P190ﬂ2\2B/2 46.88 | 96.53 | 48.55 | 64.38 11.7 | 225 | 4455 | <1.0 | 3.68 | <1.0 | 558 | <1.0 | 9.23 | 543 339 119 | 2533 1239'0 245.1 31.58 299.18 1.47
Check s
sample 38/NB/202 | 63.8 130 11.7 40.4 8.66 | 2.87 11.2 1.17 | 69 | 1.14 | 3.63 | <05 | 32 | <05 285 13.8 | 29.7 17.9 4.35 10.6 NA 1.28
5
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6.4

DGPS survey of boundary points

The present exploration for Bauxite, Ga, V, Ti, and REE was carried out at the G-4
stage. To ensure precise documentation of sample locations and geological features, a
handheld GPS device (Garmin 12H model) was used for recording the coordinates and
elevation of all pit and trench sites, as well as for outcrop mapping across the study
area. All spatial data were captured in the UTM coordinate system, referenced to the
WGS 1984 datum, enabling accurate integration of field data with GIS-based mapping
and interpretation. The Reduced level (RL) was carry forward from Kukma railway
station where the MSL value is 122.82m.

The four boundary corner points of the study area were determined using DGPS
(E-Survey instruments: E-800 Base and E600-H Rover) to achieve high-precision
spatial control. The system provided a static accuracy of Horizontal: 2.5 mm + 0.1 ppm
and Vertical: 3.5 mm + 0.4 ppm, while RTK mode offered Horizontal: 8 mm + 1 ppm
and Vertical: 15 mm + 1 ppm accuracy. As part of the survey control framework, two
temporary benchmarks were established within the study area and designated as NDP-
TBM-1 and NDP-TBM-2. These temporary benchmarks may be used as reference

points for subsequent mapping and geospatial integration.
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Table No: 6.14 The details of coordinates and elevation of 4 cardinal points and

Two temporary bench marks as determined by DGPS Survey

Coordinates & elevation of cardinal points of Nadapa area, District: Kachchh, Gujarat (as
determined by DGPS Survey)

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.

| Geogrgphlc Coordl.nate Geogr'aphlc Coordmte UTM (WGS 1984, Zone 42N)
Cardinal | Systemin Degree Minutes | System in Degree Decimal Area ( Sq.
POIMS | 1 afinide(N) | Longitude(E) | Latitude(N) | Longitude(E) Ele(va;lo Northing (m) | Easting (m) | ™
n(m
A 23°19'57.7668" [69°54'07.7084" | 23.332713 {69.90214122 | 112.6 |2580639.366 | 592227.296
B 23°19'14.4326" |69°53'55.1198" | 23.32067572 | 69.89864439 | 146.25 | 2579304.447 | 591818.067
C 23°19'11.9864" [69°55'48.4686" | 23.31999622 | 69.93013017 | 136.27 | 2579249.557 | 595097.873 62
D 23°20137.3638" [69°55'36.2889" | 23.34371217 | 69.92674692 | 136.91 | 2581873.036 | 594735.121 '
NDP-TBM-1{23°19'31.2906" | 69°54'24.8085" | 23.3253585 | 69.90689125 | 163.132| 2579828.157| 592718.031
NDP-TBM-2{23°19'30.6793" |69°54'25.5936" | 23.32518869 | 69.90710933 | 162.493| 2579809.497| 592740.447
« TBM -1 and 2: Temporary Bench marks established in Nadapa Area.
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CHAPTER - VII

7.0

Integration of Geology, geophysics (with available aero geophysical data) and
geochemical exploration data and the interpretation:

This chapter is not applicable for stratiform type deposits like bauxite. Shape files in
GIS format for the themes like lithology, Oriented structures, Outcrop map, sample
locations of pits and trenches are prepared and various elemental distribution maps viz

Al203, G, V, Tio2 and REE etc have been prepared and discussed in the Chapter 6.

CHAPTER - VII

8.0

Mineral Prospect:

The study area is represented by two major stratigraphic units, namely the Katrol
Formation (Late Jurassic to Early Cretaceous) and the Bhuj Formation (Early
Cretaceous). Both formations predominantly comprise sandstones, siltstones, shales,
and clay beds. Lithologic ally, these formations represent clastic sedimentary sequences
deposited in fluvial to deltaic environments. Such litho-units lack the lateritic profiles,
aluminous enrichment zones, and favourable weathering conditions required for the
formation and preservation of economic bauxite deposits. In contrast, the neighbouring
regions where bauxite mineralisation is reported are associated with the Matanomadh
Formation, which is known to host lateritic bauxite horizons. This formation is
completely absent within the Nadapa study area, eliminating the primary stratigraphic
control necessary for bauxite development. Analytical results of pits and trench samples
further confirm the absence of economically significant Al:Os enrichment and related

critical mineral concentrations.

CHAPTER - 1X

9.0

Exploration by scout drilling

Although drilling was proposed in the NQT, during 9" TCC-II review meeting held on 29th May
did not recommend drilling in this block. This decision was based on the unencouraging
analytical results obtained from the pit and trench samples, which demonstrated low and non-
economic concentrations of the targeted commodities. Therefore, further subsurface exploration

through drilling was not considered warranted at this stage.
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CHAPTER-X

10.0

Resource Estimation:
Based on the integrated evaluation of geological setting, stratigraphic framework, subsurface
investigations, and geochemical data, the Nadapa area does not exhibit any potential for Bauxite

mineralization and associated critical minerals (Ga, V, Ti, REE).

CHAPTER - XI

11.0

Conclusion and recommendation

The G4 exploration carried out over 6.2 sq. km in the Nadapa area, Kachchh district,
aimed to assess the potential for bauxite and associated critical minerals (Ga, V, Ti and
REE). Geological mapping on a 1:12,500 scale established the presence of only two
litho-units—Katrol Formation and Bhuj Formation—neither of which is known to host
lateritic or bauxitic enrichment in the region. Subsurface exploration through 20 pits
and 5 trenches provided representative samples, and geochemical analysis of 90

samples confirmed uniformly low concentrations of the targeted elements.

No signatures of bauxitisation, lateritisation, or favourable stratigraphy were identified,
and the Matanomadh (Madh) Formation, which hosts bauxite deposits in neighbouring

areas, is completely absent in the study area.

Based on the combined geological, subsurface, and geochemical evidence, the Nadapa
Area does not exhibit any potential for bauxite or related critical mineral mineralisation.

Thus, the area is considered non-prospective for further exploration at this stage.
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CHAPTER - XII
12.0 EXPENDITURE:

Agenda 26.1.2 Reconnaissance Survey (G-4) for Bauxite, Ga, V, Ti & REE in Nadapa
area Kachchh District, Gujarat.
[Implementing Agency: M/s Critical mineral trackers (CMT)]

The total expenditure incurred for the execution of the project “Reconnaissance

. . . . a) The project was recommended in 4" meeting of TCC-II held on 26t and 27t

survey (G4) for Bauxite, Ga, V, Ti and REE in Nadapa area, Kachchh Dist., December 2024 and approved in the 39t EC Meeting held on 24t January 2025.

The Sanction Order was issued on 10" February 2025 for scheduled timeline of

. . . . . 10 months up to 9t December 2025 with an approved cost of ¥ 53.73/- Lakh
Gujarat is Rs35.41 Lakhs (including GST), Rupees thirty-five lakhs forty-one (including GST).

b) The project was reviewed in 9t meeting of TCC-II held on 29t & 30t May 2025.

During the 9th TCC-1I meeting, the agency briefed the Committee on the progress

thousand only against the initial approved cost of 53.73 lakhs as detailed below. of work'in the Project and stated tiat the REE vales obtalied from ciemical

analysis were not encouraging. Subsequently, TCC-II advised the agency to

This has been approved by 26" TCC-II held on 1% & 2™ April,2026 and also in b e O 2 A

c) The project was also reviewed during the 234 TCC-1I meeting held on 16t & 17th

h h February 2026 & 24t TCC-11 meeting held on 27 & 34 March 2026.
8™ PSC held on 30" April 2026. q

-

£ &

M/s Critical Mineral Trackers informed that all work components have been
completed, except for the drilling work, which was not undertaken due to low REE
values. It was further stated that the peer review of the final Geological Report
(GR) has been carried out and all corrections/modifications suggested by the peer
reviewer have been incorporated in the final geological report. The agency also
requested a timeline extension of 2 months, up to 30th April 2026, for submission
of the GR.

The committee evaluated the proposed revised cost sheet of the project as the
drilling work was not undertaken due to low REE values and recommended the
same for approval of PSC. Further, a timeline extension of 2 months, up to 30th
April 2026, for submission of the GR was also recommended.

e

-

Recommendation TCC-II

i The Committee recommended the proposal for approval by the PSC for
revised cost of ¥35.41/- lakh (including GST), against the initial approved
cost of ¥53.73/- lakh (including GST), since drilling was not undertaken in
the project due to low REE values obtained from chemical analysis.

il Timeline extension of 2 months, up to 30th April 2026, for submission of
the Final Geological Report (GR).

S m’“&g\/\ Zo X
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Annexure-3
Estimated cost of Reconnaissance Survey (G4) for Bauxite, Ga, V, Ti & REE in Nadapa Area Kachchh Gujarat.
Total Area -6.20 sq.km; Completion Time -10 months, Review: 4 months
Exploration Agency — Critical Mineral Trackers, Hyderabad
Rates as per NMET | Estimated Cost of the Achieved quantum & Expenditure
% Remarks
SoC Proposal incurred
S.No Item of Work Unit
Rates
Sot-hem- as per | Qtm Nasal Amount Quantity Rate Amount
SI No. (Rs)
SOC
A | Geological Work
1, | ‘Geclogical Mapping (1.25,000) & 6.20 12| 11000 | 160 17,60,000 | 130 11,000 | 14,30,000 | 30 days for drilling
sampling — Geologist field-days
. . One . .
g |SeologBSHAldys, PIESHOSRR | gaylpmer 12| 9000| 35 3,15000 | 30 9,000 SRy o0 days (including
interpretation 15 +20 days Remote sensing studies
Per Day
gl o = *1 %
g | PInREEOnGeEqeaiese AN PerCu.m | 2.1.2 3800 | 20 76,000 20 3,800 76,000 20cu. m
(1 Cu. m each)
Trenching-5 nos., each one size
4 101*1(10 cu. m each) PerCu.m | 2.1.1 3300 50 1,65,000 50 3,300 1,65,000 50 cu.m
5 sampler 45 days 1.5.2 5100 23 1,17,300 15 5,100 76,500 | man days
6 | Labour(2labour) attached to sampler zgy':bw 1.5.2 526 | 92 48392 | 60 526 31,560 labour days
Per Team
Labour (100Field days) per of 2
7 team:2 workers: 100*4 for Geologist | 5.7 526 320 1,68,320 260 526 1,36,760 labour days
two geologist team S
(2*2=4)
9

ICAL MI

RAL TRACKERS

gnur rJ(‘, ,NAaw,)

Table No: 12.1 Details of actual expenditure incurred for Reconnaissance survey (G4) in Nadapa area, Kachchh Dist., Gujarat.
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rFaaghtr pr?

Labour/Fi
eld
workers
Sub-Total -A 26,50,012 21,85,820
B Survey Work:
Surveyor: Fixation & connection of One
1 boundary points (4nos),4 BH by Total 1.6.2 19,200 8 1,53,600 4 19,200 76,800 | 4 boundary points
: surveyor
station/DGPS
Sub-total-B 1,53,600 76,800
C Core Drilling
Scout drilling(coring) :4 points (each TCC Advised not to go
1 30m deep) 4*30 Per meter | 2.2.1.1b 7,168 120 8,60,160 foF dillitig
2 Construction of BH pillar (12*12*30) Per pillar | 2.2.2a 2000 0 0 0 0 | 4 pillars
**Mob & demob drilling machine & Per
5 inner BH shifting shifting lumpsum 0 0 0 0 | lumpsum
Compensation for 4 Bhs 5.6 0 0 0 0 | 4BHs
5 Drill core preservation in Gl boxes Per meter 5.3 1590 120 1,90,800 0 0 | 120m core
Subtotal-C 10,50,960 0
D Laboratory Studies
Trench Samples (5*5=25n0s):by AAS First five | 4.1.7a
. method radicals+2 | &7b el a o & 90 samples
Pitting Sample: (20*1=20n0s)-AAS First five | 4.1.7a
2 method radicals+2 | &7b 4181 0 0 60 samples
= T
Core drilling Samples-4*60: ?40 Total o TCCARISEd Tiot o g0
depth 30m each, samples will be First five | 4.1.7a S
3 collected at every 0.5m interval. AAS radicals+2 | &7b Had 0 a g b Tardrlling in‘tie: St
e ' TCC on 29th May 2025
method
4 | XRF-Major oxides 4.1.15a 4200 | 143 6,00,600 90 4,200 3,78,000 | ench-70, pit-20, Bh-
40(130+13

SN
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asnur rJ(‘,

" . 14
5 |dnahisfor REETelemnents/iadionly | yarariaf | a8 5380 | 36 1,93,680 | 15 5,380 80,700 | 33+3check
by ICP-MS ;
radicals
g |Ccombineddetemiination of THA, MbA 4.1.17a 6700 | 4 26,300 1 6,700 6,700 | 1sample
and Reactive silica
pi 10 sections have been
7 Preparation of polished thin section 4.3.2 1549 | 10 15,490 analysed based on the
sample GSl, SR lab rates
3 3,080 9,240 "
Complete petrographic/ore er A
8 micrg’sco f’c s ferf s fam | 434 4232 | 10 42,320 analysed based on the
P grap P GSI, SR lab rates
g | XRDanalysis for identification of Per 451 4000 | 4 16,000 3 4,000 12,000 | 4 samples
minerals(random) sample
11 Check samples Major oxides by XRF 9| 4.1.15a 4200 9 1,500 13,500
12 Check samples REE (14 elements by 14113 5380 1 2,500 2,500
ICPMS
Sub-total-D 2,51,970 5,02,640
E Surface Geophysical Survey Not recommended
: ey Per
1 Electrical resistivity Statioi
2 ravity surveys Per
g ¥ ¥ station
3 Geo Physicist Man days
(Field Man-days)
4 Geo Physicist Man days (HQ)
Sub-total-E
TOTAL (A+B+C+D) 41,06,542 27,65,260
Preparation of Exploration Proposal 2% of the
. % ;
F (5 Hard copies with a soft copy) 5.1 prOJ‘ect cost 82,131 55,305 2% of the Project cost.
subject to a

11

o= 7o an
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gnur rJ(‘,

maximum of 5
lakhs
Geological Report Reconnaissance Survey
SEShS uMpir:iomiusr?\ I:rhSZO lakh or
G (5 Hard copies with a soft copy) 5.2 | Project cost 2,05,327 1,50,000 5% of the total valua of
work whichever is
more.
operational charges 6.0 86,016 0
Tender process cost 2.3 43,008 0
peer review 30,000 30,000
Additional Copy 1000 0 0
Project Cost without GST 45,53,024 30,00,565
18% GST 8,19,544 5,40,102
Total Project Cost 53,72,568 35,40,667
Rs. In Lakhs 53.73 35.41
Note: | |
1 Strict adherence to the ministry of finance's and GFR guidelines is mandatory. every transaction must adhere to GFR rule-21
In case of delay/non-performance, the appropriate action will be taken by competent authority against delinquent agency as per prevailing govt of India
2 rules/guidelines on procurement
If any of the project is outsourced, the amount will be reimbursed as per the paragraph 3 of NMET SoC and item no:6 of NMET SoC In case of execution of the project
3 by NEA on its own, a certificate regarding non-outsourcing of any component/project is required
4 Necessary efforts should be made to minimise any adverse impact on the environment during exploration activities
5 Any item of work not mentioned above shall be added as per SoC
6 All the Geological Reports and data are to be uploaded on NGDR as per MERT template by the agency

12

SN Zef S
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CHAPTER - XIV
14.0 LOCALITY INDEX

Location of villages/ factories/Railway stations/Airport around Nadapa Area

Table no: 14.1

Latitude Longitude
Locality (Degree decimal) (Degree decimal)
Nadapa village 23.318733° 69.906531°
China clay plants
within Nadapa
area
China clay plant-1 23.325437° 69.914530°
China clay plant-2 23.328267° 69.914493°
China clay plant-3 23.323118° 69.901743°
China clay plant-4 23.328961° 69.924827°
China clay mines
& plants located
outside Nadapa
Area
Sree Ram group of | 53 Hg437g0 69.920692°
China clay plants
Bhuj Airport 23.275506° 69.663865°
Bhuj city 23.242572° 69.664388°
Bhuj Railway 23.265908° 69.678027°
station
BKT tyre factory 23.246721° 69.861985°
Dhaneti village 23.256210° 69.919325°
Kukma village 23.216733° 69.777743°
Padhar village 23.240591° 69.824396°
Ratnal Railway 23.185004° 69.903495°
station
Suzlon wind mill 23.246120° 69.845665°
factory
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Annexure
Title Page
No
I Details of coordinates and elevation of 4 cardinal points and two | {7 &137
temporary bench marks as determined by DGPS Survey
I Statement showing analytical results of major oxides (by XRF) of 20 pit £9- 00
samples in Nadapa area, Kachchh district, Gujarat
- Statement showing analytical results of major oxides (by XRF) of 70 o197
Trench samples in Nadapa area, Kachchh district, Gujarat
v Statement showing analytical values of REE, Ga, V, Ti from pit and 08
trench samples in Nadapa area, Kachchh district, Gujarat
v Statement showing analytical results of major oxides (by XRF) of 99 - 100
samples in Katrol Formation Nadapa area, Kachchh district, Gujarat
. Statement showing analytical results of major oxides (by XRF) of 101 - 108
samples in Bhuj Formation Nadapa area, Kachchh district, Gujarat
VI Statement showing analytical values of REE, Ga from Katrol formation 109
in Nadapa area, Kachchh district, Gujarat
Statement showing analytical values of REE, Ga from Bhuj formation in
VIII 110-111
Nadapa area, Kachchh district, Gujarat
X Analytical results of MHA / THA and Reactive silica in Nadapa area, .
Kachchh district, Gujarat
Statement showing details of 90 Pit & Trench sample analysis of Major
X oxides in Nadapa area, Kachchh district, Gujarat, (as received from 150 - 153
Lucid laboratory, Hyderabad)
Statement showing details of 15 Pit & Trench sample analysis of REE,
XI Ga in Nadapa area, Kachchh district, Gujarat, (as received from Lucid 154
laboratory, Hyderabad.)
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Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Annexure
Title Page
No
Analytical results of MHA / THA and Reactive silica in Nadapa area,
XII Kachchh district, Gujarat, (as received from Lucid laboratory, 155

Hyderabad)

- Statement showing 9 Check sample analysis of Major oxides, (as 156
received from Shiva Analyticals India Pvt. Ltd, Bangalore)

XIV Statement showing one Check sample analysis of REE and Gallium (as 157
received from Shiva Analyticals India Pvt. Ltd, Bangalore)

Detail Report on complete Petrographic study carried out on Three bed
XV rock samples Nadapa area, Kachchh district, Gujarat (as received from 158 - 165
Petrology division GSI, Southern Region, Hyderabad)

Detail report on Minerographic study (XRD) carried out on bed rock
XVI samples of Nadapa area, Kachchh district, Gujarat (as received form 166 - 183
Shiva Analyticals India Pvt. Ltd, Bangalore)

Administrative and Financial approval from NMET to carry out
XVII _ _ ' ) 184 -190
exploration work (G4) in Nadapa Area, Dist: Kachchh, Gujarat
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE

Ga, V. Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT. : f"x ”
wr pr/a ,Hham

ANNEXURE - X

Statement showing details of 90 Pit & Trench sample analysis of Major oxides in Nadapa area, Kachchh district, Gujarat, (as received
from Lucid laboratory, Hyderabad)

TEST RESULTS OF BAUXITE SAMPLES

Testing to the Core
Issued to:

The Director,

Critical Mineral trackers,

# Con course No 406,7-1-58/¢cc/406,

Report No : L1./25-26/001204 (1-90)
opp Lal Bungalow,Green lands ;Hydcrabad-500016.

Report Issue Date :29.05.2025
Date of Receipt of Sample : 02.05.2025
Date of Starting of Analys 05.05.2025
Date of Completing of Analysis :29.05.2025

Sample Particulars: Bauxite Samples.

Block Name : Nadapa,

Sample Qty : 500g x 90 N

Test Parameters: Silica as $iO2, Aluminium as Al1203, Iron as Fe203,

Customer Ref Letter: CMT/Lucid/01/2025 Dated: 30.04.2025

as MnoO,

as MgO ,Calcium as Ca0, Sodium as Na20, F n as K20, Ti as TiOZ,P! us as P205,Vanadium as V ,Loss on Ignition.
silica as Aluminium | el o0 i | Calciumas i i iumas | Titaniumas | P us | iumas | Loss on
SLNo LB NG 1ENG . Si02 as A0z i as MnO asMgd | Ccao { as NazO K0 TiOz as P20s v | Ignition (LOI)
(% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (ppm) (% by mass)
01 L.1/25-26/001204/01 | PI/NB/2025 55.13 22385 3.75 0.01 0.45 0.22 6.11 0.99 0.99 0.05 103.53 9.19
02 L1./25-26/001204/02 | P2/NB/2025 54.02 34.05 141 0.01 0.60 0.19 0.22 0.64 1.47 0.04 82.50 T-1E
[ 03 | LL/25-26/001204/03 | P3/NB/2025 | 51.25 34.89 1.57 0.00 0.62 0.13 0.64 1.19 1.36 0.04 71.90 7.97
04 25-26/001204/04 | PA/NB/2025 56.89 29.95 2.48 0.00 0.74 0.05 0.82 1.67 0.94 0.05 80.55 6.25
05 LL/25-26/001204/05 | PS/NB/2025 74.96 14.01 3.67 ~ 0.04 0.27 0.44 0.17 2.19 131 0.04 52.28 2.64
06 LL/25-26/001204/06 | P6/NB/2025 58.96 17.18 15.38 0.01 0.46 0.22 0.45 1.52 0.88 0.17 168.10 4.70
07 1.L/25-26/001204/07 | P7/NB/2025 ~66.40 17.56 5.46 0.07 1.04 0.81 0.51 1.96 0.99 0.04 77.80 5.03
08 LL/25-26/001204/08 | P8/NB/2025 70.77 19.96 238 0.01 0.39 0.29 0.46 2.49 0.90 0.02 15.70 232
|09 LL/25-26/001204/09 | P9/NB/2025 72.95 10.84 6.58 0.02 0.61 1.45 0.55 1.95 0.98 0.04 41.50 3.85
10 L1/25-26/001204/10 | P10/NB/2025 60.90 24.03 3.89 0.01 0.72 0.32 1.56 1.77 1.41 0.05 77.80 507
11 | LL/25-26/001204/11 | T1/NB/2025/01 65.86 20.98 3.78 0.02 0.77 0.67 0.38 2.64 0.71 0.03 30.80 3.87
12 LL/25-26/001204/12 | T1/NB/2025/02 59.68 20.88 LHE] 0.02 0.92 0.46 0.46 2.45 0.80 0.03 41.40 8.92
13 LL/25-26/001204/13 | T1/NB/2025/03 68.99 18.41 3.72 0.02 0.70 0.49 037 2.52 0.80 0.03 31.90 3.67
14 LL/25-26/001204/14 | T1/NB/2025/04 70.24 19.10 2.78 0.01 0.64 0.19 0.41 2.78 0.70 0.03 23.80 3.01
15 L1./25-26/001204/15 | TI1/NB/2025/05 | 69.42 20.94 2.14 0.01 0.58 0.11 0.30 2.74 0.87 0.03 25.50 265
16 LL/25-26/001204/16 | T1/NB/2025/06 68.86 21.65 2.07 0.02 0.57 0.29 0.34 2.78 0.74 0.03 22.70 2.54
| 17 LL/25-26/001204/17 | T1/NB/2025/07 68.34 20.82 2.00 0.01 073 | 077 0.42 2.54 1.01 ~0.04 26.80 313
18 L1/25-26/001204/18 | T1/NB/2025/08 68.77 19.32 2.07 0.01 0.87 1.09 0.43 2.42 0.88 0.04 29.60 3.89
19 LL/25-26/001204/19 | T1/NB/2025/09 57.08 20.04 6.35 0.02 14l 2.63 0.88 2.09 0.58 0.03 43.40 8.59
20 L1./25-26/001204/20 | T1/NB/2025/10 50.08 20.57 12.45 0.03 1.71 208 0.99 1.75 0.87 0.05 76.80 922 |
21 LL/25-26/001204/21 | T1/NB/2025/A 63.82 23.92 2.93 0.02 0.78 0.78 030 2.66 0.63 ~ 2870 3.80
22 LL/25-26/001204/22 | T1/NB/2025/B 63.24 20.35 4.96 0.02 1.15 1.13 0.45 2.15 0.85 f 50.90 5.53
23 LL/25-26/001204/23 | T1/NB/2025/C 62.01 20.10 4.74 0.01 1.41 0.78 1.42 2.00 1.00 0.05 L 64.80 623 ‘
Test method: SOP-OM-03,Instrument Used : WD-XRF
Note: The above results are expressed on dry basis. .
PABENG. 1/4 Reviewed by

Lucid Laboratories Pvt. Lid.

Plot No. 3, IDA, Balanagar, Hyderabad - 500 037, Telangana, INDIA, Ph

E-mail: info@lucidlabsindia.com, web

www. It dia.com CIN No.

: .040-69042222/10 Lines
: U24239TG2004PTC042390

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE

Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT, e 1‘;j",‘;jf:;‘,‘;“;‘;:f;“

TEST RESULTS OF BAUXITE SAMPLES

Testing to the Core
Issued to:
The Director,
Critical Mineral trackers,

# Con course No 406,7-1-58/cc/406, Report No : LL/25-26/001204 (1-90)
opp Lal Bungalow,Green lands ,Hyderabad-500016. Report Issue Date £29.05.2025
Date of Receipt of Sample : 02.05.2025
Date of Starting of Analysis : 05.05.2025
Sample Particulars: Bauxite Samples. Customer Ref Letter: CMT/Lucid/01/2025 Dated: 30.04.2025 Date of Completing of Analysis :29.05.2025

Block Name : Nadapa,
Sample Qty : 500gx 90 N

Test Parameters: Silica as Si02, A m as Al203, Iron as Fi as Mn MgO ,Calcium as Ca0, Sodium as Na20, Potassi as K0, Titani as TiO2,Phosphorus as P205,Vanadium as V,Loss on Ignition.
{ | Silicaas | Aluminium | Tron s Fei0s i i Calcimﬁ as | Sodium | Potassiumas | Titanfnm as | vanadiumas | P(}ss on
’ SLNo Lab: No. No i SiO2 { as Al,03 | as MnO i as MgO Ca0 as Na:0 | K20 TiOz | . Ignition (LOT)
(% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (ppm) (% by mass)
24 LL/25-26/001204/24 | T1/NB/2025/D 61.95 22.86 3.54 0.01 1.16 1.25 0.42 2.17 0.88 0.04 5130 553
25 LL/25-26/001204/25 | P11/NB/2025 66.54 20.83 457 0.02 042 0.41 0.15 152 | 134 0.07 85.75 3.96
26 LL/25-26/001204/26 | T2/NB/2025/01 64.98 19.02 4.10 0.01 1.24 0.41 131 1.58 1.61 0.07 108.40 5.48
27 LL/25-26/001204/27 | T2/NB/2025/02 65.39 20.97 4.09 0.02 0.93 0.44 081 1.88 124 0.06 56.30 4.0
28 LL/25-26/001204/28 | T2/NB/2025/03 62.66 4.83 18.66 0.07 0.59 419 0.24 1.58 091 0.13 76.90 5.94
29 LL/25-26/001204/29 T2/NB/2025/04 63.51 5 05 18 12 0.07 1 060 372 0.28 1.54 6.85 0.13 67.10 6.05
30 L1/25-26/001204/30 | T2/NB/2025/05 65.80 1875 533 0.02 0.75 1.41 0.49 1.96 1.33 0.07 40.50 3577
31 L1/25-26/001204/31 | T2/NB/2025/06 | 56.06 |  25.04 | 518 7 0.01 0.99 0.23 0.49 1.52 1.84 0.07 125.30 838
32 | LL/25-26/001204/32 | T2/NB/2025/07 57.98 20.80 6.96 0.02 1.05 1.01 037 1.28 1.09 0.06 109.30 9.10
33 LL/25-26/001204/33 | T2/NB/2025/08 58.94 19.21 8.56 0.03 099 | 070 032 131 1.23 0.07 93.70 8.32
34 LL/25-26/001204/34 | T2/NB/2025/09 6133 23.02 3.86 0.01 0.97 0.11 031 1.37 1.46 0.05 86.00 23,
35 LL/25-26/001204/35 | T2/NB/2025/10 | 6091 | 2196 | 471 0.03 1.01 021 0.35 131 1.52 0.05 9230 7.70
| 36 | LL/25-26/001204/36 | T2/NB/2025/A | 6495 18.54 4.63 0.02 0.87 0.63 0.15 135 1.82 0.05 78.60 6.68
37 LL/25-26/001204/37 | T2/NB/2025/B 61.99 19.24 5.19 0.02 1.04 1.19 036 1.34 1.68 0.06 82.00 7.67
38 LL/25-26/001204/38 | T2/NB/2025/C 61.13 18.30 8.09 0.03 1.06 0.46 0.32 1.30 140 0.06 93.40 7.60
39 LL/25-26/001204/39 | T2/NB/2025/D 60.24 18.99 6.98 003 |  1.06 111 033 1.29 1.45 0.06 7 87.90 8.28
40 LL/25-26/001204/40 | P12/NB/2025 | 5540 | 2881 281 0.03 0.45 0.70 0.23 1.09 121 0.04 83.28 909 |
| a1 LL/25-26/001204/41 | P13/NB/2025 64.50 17.57 6.44 0.02 1.09 0.21 0.41 132 0.98 0.06 95.35 BEAL)
42 LL/25-26/001204/42 | P14/NB/2025 77.97 13.25 215 0.01 0.15 017 0.06 0.85 0.52 0.02 69.10 4.53
43 LL/25-26/001204/43 | P15/NB/2025 61.24 23.41 2.44 0.03 0.91 011 | 030 1.17 1.01 0.03 91.65 9.15
44 LL/25-26/001204/44 | P16/NB/2025 031 4.60 0.03 1.41 17.76 0.19 0.91 0.39 0.08 60.20 19.08
45 L1/25-26/001204/45 | P17/NB/2025 | T 2t10 | 310 | o003 0.24 0.11 3.74 0.68 1.19 0.03 10853 8.50 1
46 L1/25-26/001204/46 | T3/NB/2025/01 21.02 969 0.09 0.60 | 033 0.06 1.18 0.79 0.08 57.40 8.01
Test method: SOP-OM-03. Instrument Used : WD-XRF
Note: The above results are expressed on dry basis.
: e W
Reviewed ';; 'l)r.R.Krislma Moorthy
Page No. 2/4 AUTHORISED SIGNATORY
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

e r;r/'jl.im(':

TEST RESULTS OF BAUXITE SAMPLES
Testing to the Core
Issued to:
The Director,
Critical Mineral trackers,
# Con course No 406,7-1-58/cc/406, Report No : LL/25-26/001204 (1-90)
opp Lal Bungalow,Green lands ,Hyderabad-500016. Report Issue Date :29.05.2025
Date of Receipt of Sample : 02.05.2025
Date of Starting of Analysis : 05.05.2025
Sample Particulars: Bauxite Samples. Customer Ref Letter: CMT/Lucid/01/2025 Dated: 30.04.2025 Date of Completing of Analysis :29.05.2025
Block Name : Nadapa,
Sample Qty: 500gx90 N
Test Parametcrs:VSilic&a as Si02, Aluminium as Al203, Iron as Fe203, Manganese as MnO, M as MgO ,Calcium as Ca0, Sodium as Na20, P i as K20, Titanium as TiO2,Ph horus as P205,V dium as V ,Loss on Ignition.
! | | Silicaas Aluminium | e 0, M: i " calcium as | 1i P iumas | Titanium as | Phosphorus | vanadium as | Loss on |
SINo | Lab. No. i NG | Si0; . asALOs i as MnO as Mgo i Ca0 I as Naz:0 | Kfz?’ TiO: as P20s ] v Ignition (LOI) ]
{ (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (ppm) (% by mass)
47 LL/25-26/001204/47 | T3/NB/2025/02 54.39 23.13 10.40 0.08 0.68 0.24 0.06 1.11 0.83 0.06 84.00 873 |
48 L1/25-26/001204/48 | T3/NB/2025/03 53.37 24.48 8.85 0.07 0.70 T 0.28 0.05 115 0.88 0.04 99.70 9.88
| 49 LL/25-26/001204/49 | T3/NB/2025/04 50.30 24.54 11.26 0.09 0.78 0.55 006 1.06 1.05 0.04 89.40 10.06
50 L1/25-26/001204/50 | T3/NB/2025/05 55.39 20.17 12.95 011 T 0.68 0.26 0.07 121 0.87 0.06 85.50 8.06
51 LL/25-26/001204/51 | T3/NB/2025/06 56.77 17.70 13.60 0.12 0.55 0.76 0.15 130 1.01 0.04 93.90 7.70
| 52 | LL/25-26/001204/52 | T3/NB/2025/07 65.72 12.59 12.03 0.08 037 038 70.10 137 0.90 0.03 60.90 T 622
53 LL/25-26/001204/53 | T3/NB/2025/08 | 57.90 22.11 491 0.04 0.64 2.11 0.11 157 1.46 0.03 76.50 8.79
54 LL/25-26/001204/54 | T3/NB/2025/09 56.99 24.13 525 0.05 0.57 1.15 010 1.55 1.07 0.03 64.80 3.87
55 LL/25-26/001204/55 | T3/NB/2025/10 5981 | 2321 | 396 | 0.03 0.49 1.09 0.09 171 | 2.02 0.03 63.80 7.48
56 LL/25-26/001204/56 | T3/NB/2025/A 60.23 18.99 9.46 0.07 0.65 029 | 0.09 1.38 1.29 0.08 89.40 718 =
57 L1/25-26/001204/57 | T3/NB/2025/B 54.90 22.92 T 1855 0.07 0.67 0.81 0.08 135 1.43 0.04 85.60 8.97
| 58 | LL/25-26/001204/58 | T3/NB/2025/C 59.24 23.20 4.57 0.05 069 | 133 ~0.08 1.46 1.66 0.04 6370 741
59 LL/25-26/001204/59 | T3/NB/2025/D | 59.64 | 2277 | 614 | 006 0.61 1.08 0.09 1.77 136 0.07 71.80 627
60 LL/25-26/001204/60 | P18/NB/2025 70.64 16.15 5.09 0.03 023 1T 026 0.09 128 0.88 0.04 48.20 ] 4.99 )
61 LL/25-26/001204/61 | T4/NB/2025/01 6368 | 065 | 1412 0.03 1.06 3.88 0.21 128 0.47 0.09 "~ 86.20 931
62 | LL/25-26/001204/62 | T4/NB/2025/02 62.67 1.29 15.95 0.03 1.16 6.79 0.25 1.33 0.48 0.08 103.80 967 |
63 LL/25-26/001204/63 | T4/NB/2025/03 69.00 2.49 736 0.02 1.19 7.33 021 1.46 0.53 0.08 61.90 10.18
| 64 | LL/25-26/001204/64 | T4/NB/2025/04 | 6534 | 464 | 649 0.02 1.08 8.63 0.20 1.59 0.45 0.07 60.50 11.28
65 | LL/25-26/001204/65 | T4/NB/2025/05 57.60 4.71 15.63 0.04 1.04 7.84 0.20 1.32 0.48 0.07 94.00 11.00
| 66 | LL/25-26/001204/66 | T4/NB/2025/06 | 58.15 0.41 16.09 0.05 0.77 10.08 0.17 1.04 0.41 0.05 84.60 1255
67 LL/25-26/001204/67 | T4/NB/2025/07 73.26 1.00 1L%7 0.04 089 3.84 0.16 1.47 0.83 1T 006 70.30 7.16
68 LL/25-26/001204/68 | T4/NB/2025/08 69.01 0.35 7.37 0.02 0.94 9.10 0.12 1.09 0.44 0.07 33.80 11.34
69 LL/25-26/001204/69 | T4/NB/2025/09 68.61 0.28 5.81 0.03 1.50 I 0.17 1.10 0.61 0.12 42.40 11.58
Test method: SOP-OM-03,Instrument Used : WD-XRF e \\Qﬁ
Note: The above results are expressed on dry basis. Roviewed hv‘_‘ Dr.R.Krishna Méorthy
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Lucid Laboratories Pvi. Ltd.
Plot No. 3, IDA, Balonagur, Hyderubud 500 037, Telangana, INDIA, Ph : .040-69042222/10 Lines
E-mail: mfc@h idlab lia.com, b: lucidlabsindia.com CIN No. : U24239TG2004PTC042390
152 |Page

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.




RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE

Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT. i R
wr r)r"j ,Nacy

TEST RESULTS OF BAUXITE SAMPLES

Testing to the Core
Issued to:
The Director,
Critical Mineral trackers,

# Con course No 406,7-1-58/cc/406, Report No : LL/25-26/001204 (1-90)

opp Lal Bungalow,Green lands ,Hyderabad-500016. Report Issue Date £ 29.05.2025
Date of Receipt of Sample : 02.05.2025
Date of Starting of Analysis : 05.05.2025

Sample Particulars: Bauxite Samples. Customer Ref Letter: CMT/Lucid/01/2025 Dated: 30.04.2025 Date of Completing of Analysis :29.05.2025

Block Name : Nadapa,
Sample Qty : 500gx 90 N

_Test Parameters: Slllca as Si02, Aluminium as A1203, Iron as Fe203, M X as MnoO, nesi as MgO ,Calcium as Ca0, Sodium as NaZO Potassium as K0, Titanium as TiO2,Phosphorus as P205,Vanadi as V ,Loss on Ignition.
i | silicaas Aluminium | IO A RO, M i Calciumas } P iumas | Titaniumas | Phosphorus | Vanadium as ) Loss on
SLNo Lab. No. | A | Si0z i as Al,03 i as MnO | as MgO { ca0 as Na:0 K20 T‘o’, | as P20s | v | Ignition (LOI) i
N (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (% by mass) (ppm) (% by mass)

70 LL/25-26/001204/70 | T4/NB/2025/10 69.93 031 8.67 0.03 | 0.98 7.52 0.15 1.13 0.86 0.07 50.70 10.12
71 LL/25-26/001204/71 | T4/NB/2025/A 58.96 032 9.64 003 | 171 13.86 0.23 1.01 0.48 0.10 67.30 13.35
72 | LL/25-26/001204/72 | TA/NB/2025/B 62.01 0.29 6.61 0.04 1.78 14.02 0.35 0.92 0.53 0.10 37.10 13.26
73 LL/25-26/001204/73 | T4/NB/2025/C 63.81 139 6.17 0.04 1.62 11.57 0.27 1.12 0.90 0.09 62.20 12.72
74 | LL/25-26/001204/74 | T4/NB/2025/D 69.33 0.41 538 0.03 1.66 1139 032 0.96 052 0.10 3980 9.74
75 | LL/25-26/001204/75 | T5/NB/2025/01 54.82 13.92 2070 | 0.10 021 0.48 0.08 1.20 0.67 0.02 51.80 7.48
76 LL/25-26/001204/76 | TS/NB/2025/02 46.38 16.94 18.80 0.07 0.42 386 0.09 1.02 0.69 0.03 60.90 11.50
77 L1L/25-26/001204/77 | TS/NB/2025/03 51.78 9.84 25.05 0.18 026 1.64 0.08 1.10 0.55 0.02 49.10 936
78 LL/25-26/001204/78 | T5/NB/2025/04 53.61 9.99 2597 0.21 0.19 0.33 0.08 1.16 0.56 0.02 54.78 7.70

79 L1/25-26/001204/79 | T5/NB/2025/05 4631 24.46 16.81 0.04 031 0.35 0.07 1.09 0.98 0.02 82.20 930 |
80 LL/25-26/001204/80 | T5/NB/2025/06 44.84 23.94 16.91 0.05 033 134 ; 0.07 KT 0.96 0.02 82.40 10.27
81 LL/25-26/001204/81 | TS/NB/2025/07 51.00 16.55 2157 | 0.09 0.22 0.17 0.08 133 0.72 0.02 65.00 8.17
| 82 LL/25-26/001204/82 | T5/NB/2025/08 49.81 15.27 23.14 0.09 | 0.29 0.74 0.08 1.13 0.60 0.02 93.60 8.73
| 83 | L1/25-26/001204/83 | TS/NB/2025/09 57.97 12.10 19.02 0.08 045 0.88 0.08 1.01 0.61 0.03 64.60 7.55
| 84 | LL/25-26/001204/84 | TS/NB/2025/10 55.86 19.77 13.00 0.04 0.45 0.42 0.08 1.05 0.95 0.03 81.0 "~ 8.04
85 LL/25-26/001204/85 | T5/NB/2025/A 53.04 17.18 7.93 0.03 0.68 6.10 0.12 091 0.89 0.07 61.00 12.87
86 LL/25-26/001204/86 | T5/NB/2025/B 56.06 27.94 231 0.01 0.63 137 i 0.09 091 131 0.04 66.10 927
87 LL/25-26/001204/87 | TS/NB/2025/C 59.78 27.00 1.94 0.01 0.67 0.61 0.07 0.83 0.88 0.03 78.05 7.96
88 LL/25-26/001204/88 | T5/NB/2025/D 58.61 26.49 2.16 001 | 066 1.04 0.08 0.87 127 0.03 63.20 8.66
89 L1/25-26/001204/89 | P19/NB/2025 44.74 9.71 29.97 0.19 037 2.03 0.06 0.45 0.74 037 299.18 11.22
90 LL/25-26/001204/90 | P20/NB/2025 56.11 2855 227 0.03 0.54 010 0.35 0.64 1.03 0.03 101.58 10.05

Test method: SOP-OM-03,Instrument Used : WD-XRF
Note: The above results are expressed on dry basis.

\ =M
’\'Q)“’/»{ Dr.RE.LKrishna Moorthy

Page No. 4/4 Reviewzd by AUTHORISED SIGNATORY

Lucid Laboratories Pvi. Lid.
Plot No. 3, IDA, Bulunugcr Hyderobud 500 037 Telcngonu INDIA, Ph : .040-69042222/10 Lines
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ANNEXURE - XI

Statement showing details of 15 Pit & Trench sample analysis of REE, Ga in Nadapa area, Kachchh district, Gujarat, (as received from
Lucid laboratory, Hyderabad.)

TEST RESULTS OF BAUXITE SAMPLES

Testing to the Core

Issued to:
The Director, ReportNo : LL/25-26/001204 (1-15)
Critical Mineral trackers, Report Issue Date :29.05.2025
# Con course No 406,7-1-58/cc/406, Date of Receipt of Sample : 02.05.2025
opp Lal Bungalow,Green lands ,Hyderabad-500016, INDIA. Date of Starting of Analysis :03.05.2025

Date of Completing of Analysis :29.05.2025
Customer Ref Letter: CMT/Lucid/01/2025 Dated: 30.04.2025
Sample Particulars: Bauxite Samples.

Block Name : Nadapa,
Sample Qty : 500g x 15N
Test Parameters: Rarc Earth Elcments & Gallium

Dysprosi Gadoli | Holomi | Lanth | | Neody

Ceriu Erbium | Europi 4 N o | Prascod | Samer Terbiu | Thoriu ' pp,p, = Yitrer .| Urani | Galliu
| sigin um s e umasE | MUm | umas | anum | Luteti | mium | ymium | iumas | S mas | m as et bium | Yetriu | o0 | has
SLNo Lab. No. | sampleNo | Ce Yy | Er {AsGd | GHoE § asla - Nd | asPr Sm | masSe ; Tb Th Tm asXb jmas %, U Ga
R . I S . i . . P i i
(ppm) (ppm) (ppm) (ppm) (ppm)  (ppm) (ppm)  (ppm) - (ppm) = (ppm) (ppm) (ppm) (ppm)  (ppm) (ppm) (ppm) (ppm) (ppm)  (ppm)
1 L1L/25-26/001204/01 P1/NB/2025 73.85 1.48 730 | =10 36.05 =1.0 T(,o.zs 9.50 523 15.43 0 21.58 <1.0 295 | 2323 | <1.0 | 26.65
2 | LL/25-26/001204/04 P4/NB/2025 1.25 6.33 <1.0 36.85 <1.0 68.38 9.98 5.50 10.93 0 [ 5193 <1.0 2.80 17.93 <1.0 17.23
3 | L1/25-26/001204/05 P5/NB/2025 59. <1.0 5.78 <1.0 | 26.98 <1.0 61.80 7.70 3.60 | 5.70 <1.0 37.70 <1.0 2.88 11.53 1.75 9.58
4 LL/25-26/001204/07 P7/NB/2025 63.90 1. i 8.48 — <1.0 31.90 =<1.0 63.18 10.18 4.50 9.25 <1.0 35.50 <1.0 4.15 15.93 7.85 ) b . - 3
5 LL/25-26/001204/25 P11/NB/2025 134.75 3.28 7.55 1.10 11.48 =1.0 59.85 <1.0 103.43 16.18 9.55 8.85 <1.0 100.05 =1.0 3.55 22.20 =1.0 16.33
6 LL/25-26/001204/32 T2/NB/2025/07 | 64.98 1.85 6.05 115 <1.0 30.48 =1.0 66.53 10.05 4.88 9.03 <1.0 42.00 =1.0 3.05 16.65 8.38 17.53
7 LL/25-26/001204/40 P12/NB/2025 83.60 2.20 6.93 1.15 =1.0 40.35 <1.0 | 7930 11.18 5.68 10.60 =1.0 49.05 <1.0 3.83 1883 | <1.0 21.05
8 LL/25-26/001204/41 P13/NB/2025 57.50 1.95 5.60 1.13 <1.0 2770 | 1.10 | 60.70 10.85 4.63 12.00 <1.0 4228 | <1.0 | 335 1833 | 18.80 | 20.78
[ o | LL/25-26/001204/43 P15/NB/2025 78.20 235 6.00 1.45 <1.0 40.83 <1.0 72.88 |, 10.35 5.70 12.08 <1.0 33.73 <1.0 3.43 19.08 <1.0 24.33
10 L1./25-26/001204/45 P17/NB/2025 98.60 350 7.38 1.70 <1.0 49.25 <1.0_| 84.75 12.50 7.13 15.63 <1.0 | 3823 <1.0 418 | 2488 | <1.0 25.80
11 LL/25-26/001204/54 T3/NB/2025/09 | 59.08 <1.0 | 5.33 <1.0 <1.0 28.30 <1.0 62.58 6.13 3.68 | 6. <1.0 43.78 <1.0 2.73 | 11.38 <1.0 11.53
12 LL/25-26/001204/78 T5/NB/2025/04 36.73 0.93 3.08 <1.0 <1.0 18.15 3.10 36.90 22.68 433 5.03 <1.0 86.40 <=1.0 7.03 14.25 131.95 18.60
13 LL/25-26/001204/87 T5/NB/2025/C | 83.20 3.80 5.93 1.98 =1.0 41.60 <1.0 | 72.63 10.35 6.63 11.23 <1.0 32.05 <1.0 3.15 2233 =1.0
14 LL/25-26/001204/89 P19/NB/2025 96.53 3.68 5.58 2.25 =1.0 46.88 5.43 38 | 4855 11.70 11.90 <1.0 | 129.03 | <1.0 0.23 | 2533 | 245.10 z
15 LL/25-26/001204/90 P20/NB/2025 99.08 3.85 6.80 1.75 =1.0 51.35 <1.0 .38 12.53 7.38 1553 | =10 26.88 | <I1.0 3.50 26.28 <1.0 23.63
Test Method: SOP OM-08 & OM-12 (Instrument Used:ICP-OES)
Note :The above results are expressed as on dry basis.
R - \‘Q_ R
N Dr.R.Krishna MooFthy
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Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

ANNEXURE - XII

ot

CRITICAL MINERAL TRACKERS

rasehtr prathacs

Analytical results of MHA / THA and Reactive silica in Nadapa area, Kachchh district, Gujarat, (as received from Lucid laboratory,

Hyderabad)

Issued to:

The Director,

Critical Mineral trackers,

# Con course No 406,7-1-58/cc/406,

opp Lal Bungalow,Green lands Hyderabad-500016, INDIA.

Sample Particulars: Bauxite Samples.

Block Name : Nadapa

Sample Qty: 500gx 1N

Test Parameters: THA+ MHA, Reactive SiO2

SI.No Lab. No.

1 LL/25-26/001204/89

Note :The above results are expressed as on dry basis.

Page1lof1

Testing to the Core

TEST RESULTS OF BAUXITE SAMPLES

Report No : LL/25-26/001204 (1)

Report Issue Date :29.05.2025
Date of Receipt of Sample :02.05.2025
Date of Starting of Analysis :03.05.2025

Date of Completing of Analysis :29.05.2025
Customer Ref Letter: CMT/Lucid/01/2025 Dated: 30.04.2025

|
Sample No THA MHA Reactive Si02
2 % % _ % «(
P19/NB/2025 7.15 1.48 | 43.66

Test Method: SOP -OM-03( Reactive SiO2) & THAMHA by TGA

e - u \"Q
Reviewed by Dr.R.Krishna MaGrthy
AUTHORISED SIGNATORY

Lucid Laboratories Pvt. Lid.

Plot No. 3, IDA, d - 500 037, Tels INDIA, Ph : .040-69042222/10 Lines

m, website : www.luci india.com CIN No. : U24239TG2004PTC042390

E-mail:

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,

Ameerpet, Hyderabad, Telangana - 500016.
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Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT. s e

ANNEXURE - XIII

Statement showing 9 Check sample analysis of Major oxides, (as received from Shiva Analyticals India Pvt. Ltd, Bangalore)

SHIVA ANALYTICALS INDIA PRIVATE LIMITED TEST REPORT Shiva Assav(Majors) G2296
S H |VA P 4D [P] & 34 D, KIADB al Area, Hoskote,
Bangalo: 3 4. Phone No: ( 5333,
L s Website: www.shivaanalyticals.com
Customer Name Critical Mincral Trackers

an NPEA , Ministry of Mines, GOI, Concource No.406, 7-
1-58/CC/406, Opp Lal Bungalow, Greenlands, Hyderabad-

500016
Discipline & Group Chemical & Ores and Minerals.
CustomerRef. Samples Received by courier
Commodity Geological Rock Powders
LabID 62296
Sample Receipt Date 25-Aug-25
Analysis Completion Date 10-Sep-25
Date of Reporting 11-Sep-25
Sample Count 28
Method [POP/OM [SOPIOM [SOP/OM SOP/OM [SOPIOM/I [SOP/OM [SOP/OM [SOP/OM [SOP/OM [SOP/OM [SOP/OM [SOPIOM [SOP/ON [SOPIOM [SOP/ONY [SOPIOM/
Asthiod /108 108 105 105 S 105 10§ 105 105 105 105 108 V105 105 105 103
. § Sample LOQ 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.08 0.05 0.05 0.05 0.05 0.05 0.05 0.10
S.No| Customer Code Descripti Units % % % % % % % % % % % % % % % %
Lab ID |A1203| BaO | CaO |Cr203|Fe203 | K20 | MgO | MnO [Na20| P205| SiO2 | SO3 | SrO | TiO2 | V205 | LOI
1. P35/NRB/2025 [Powder (229619 1931 <0.05 015 <0.05 1.42 0.78 0.32 <005 <0.08 0.05 68.68 <0.05 <0.05 1.28 <0.05 WTE:
2. |P36/NB2025 Powder G229620 1511 0.07 0.20  [<0.05 3.26 2.81 0.30 <005 0.22 0.06 (7077 [<005  [<005  [1.25 <005 5.76
3. |P36/NB/2025 Powder G229620 (1512 0.08 018 <005 3.28 2.83 0.28 <0.05 0.25 0.07  [70.80 [<0.05  |<0.05  [1.28 <0.05 5.73
4. |p37/NBI2025 Powder G2296-21 (1276 [0.06 0.24 <0.05  3.99 2.27 0.17 <0.05  [<0.08  [0.09 73.48  [<0.05  [<0.05  [1.60 <0.05 4.94
5. |P38/NB2025 Powder G2296-22 [ 924 [0.19 2.00 <0.05  [33.49 0.59 0.27 0.17 <0.08  [0.41 4271 [<0.05  [<0.05  [0.80 <0.05 9.83
6. |T30/NB2025/C Powder G2296-23 [17.85  [0.09 0.69 <0.05  |4.05 3.45 0.70 <0.05  [0.20 0.05 6444 |<0.05  [<0.05 |0.92 <0.05 7.43
7. |T3UNB2025/A Powder G2296-24 (1149 [0.07 0.52 <005 [2.71 2.90 0.37 <0.05  0.10 0.06 75.98  [<0.05  [<0.05  [1.16 <0.05 4.45
8. T32/NB/2025/10 Powder G2296-25 |10.00 0.08 0.48 <0.05 1.84 3.02 0.15 <0.05 0.09 0.05 79.09 0.14 <0.05 1.36 <0.05 3.53
9. | T33/NB202510 Powder G2296-26 | 376 [<0.05  [3.08 <0.05  |2.86 113 0.24 <0.05 (0.1 <0.05  [83.68  |0.10 <0.05 071 <0.05 4.06
10. [T34/NB/2025/04 Powder G2296-27 | 833  [<0.05 [0.21 <0.05  |19.00 1.37 0.09 0.11 <0.08 |<0.05 [64.68 [<0.05 [<0.05 |0.64 <0.05 5.29
| ** END OF THE REPORT ** |

Prepared by: Naveen
Verified by: Satyanarayana Page No.l of 1
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ANNEXURE - XIV

Statement showing one Check sample analysis of REE and Gallium (as received from Shiva Analyticals India Pvt. Ltd, Bangalore)

TEST REPORT Shiva Assay(REE)_02296
Website: www.shivaanalyticals.com
Customer Name Critical Mineral Trackers
an NPEA , Ministry of Mines, GOI, Concource NoA0O6, 7-1-
58/CC/406, Opp Lal land. d-500016
Discipline & Group Chemical & Ores and Minerals,
Customer Ref. Samples Received by Courier.
Comm odity Geological Rock Powders
Lab 1D 62296
sample Receipt Date 25Au0-25
Analysis Completion Date 10-5ep-25
Date of Reporting 11-5ep-25
Sample Count
s SOP/OMYSOP/IOM ls6p 0011 s0P/OM SOPOM SOP/OM ISOP/OM/SOP/OM |SOP/OM | SOP/OM|SOP/OM
02 | 182 | oo | jos2 | os2 | /0s2 | os2 | sos2 | sesz | 052 | os2 | om | os2 | o | es2 | sosz | cos2 | tosz | os2
5L |Gustomer Code Sample - PPm(mg/| PP.ng/ |PP-(ne/ | PP.(nei | PPagingi| PP.0.¢/ [PP.Ong | PPm(me| PPmlng | pin (mg |PP.0lIg | PP.O | PPuitng] porey [PPmImg/| ppmgng [Phnmg’ | ppo(sogi| ppadog
No. Description e W | ke | kW | ko [k | kw ik | ko | ke | ik ke | Wk ko | kg | k¢ | ke | ko k@ | ko
LOQ 05 [ [} 05 |05 0.5 0s  |os |os 05 |os 05 |os  |os 05 o5 |os 0s |05
Lab 1D Gl &8 s A c& B2 Nd Sm Eu Gd T Dy Ho Er Tm Yb Lu Th L1
1 |P38/NB/2025 Powder G2296-22 10,6 |13.8 29.7 63.8 |130 1.7 404 8.66 (2.87 [11.2 1.17 690 |1.14 (3.63 K05 (320 |<0.5 179 |4.35

Abbreviations
LOQ-Limit of Quantification

Lo

Mr. SATYANARAYANA - Head ORES, & 14INERALS - AUTHORIZED SIGNATORY.
OF IHE REPOR |+

Prepared by: W
Verified by: V . Page No.1 ofI
0
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ANNEXURE - XV

Detailed Report on complete Petrographic study carried out on three bedrock samples,
Nadapa area, Kachchh district, Gujarat (as received from Petrology division GSI,
Southern Region, Hyderabad)

HRA ARDPR
GOVERNMENT OF INDIA
G HAC™
MINISTRY OF MINES
- — - WW/Petmlogy Division
YR @awaé&rm / Geological Survey of India
8T &7 / Southern Region

é@@'ﬂl@ﬂ / Bandlaguda

%az di¢ / Hyderabad-500068

No. 2611/TCS/GSI/Pet/EPMA/SR/2025 Date: 26/11/2025

Petrographic report

'
Sender details

K. Nageswar Rao, Director (G), PR & Cooordination,
Critical mineralTrackers,
Hyderabad

Madam,
"
Please find the attached petrographic report on submitted samples (3 nos.) for your perusal.

Thanking you,

Yours sincere
K - Bove ol
(Dr. KRISHNAPRIYA BASAK)

Foie T | KR\ShNAPR\\'ABASAK
Direcior
ml‘:ei;-olﬁs Headr.umer‘ -~
wh-\lc,edwul Survey o'mw
m;ww Hyserabad-500 0

wrede
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1. Sample code: NB/TS/P14
Microscopic observations:

Microscopic study reveals that the rock displays a medium- to coarse-grained texture, with
grain diameters ranging from approximately 250 to 750 micrometers. Grains are poorly sorted,
Elnd both angular and subrounded quartz grains coexist, which together indicate rapid deposition
or minimal transport. Grain boundaries are irregular, and the grains commonly exhibit point and
long contacts, consistent with mechanical compaction during burial. It predominantly shows quartz

grains (Qz), which are abundant.

Quartz is present as subrounded to angular grains, indicating moderate transport prior to
deposition. The presence of plagioclase feldspar (Plg) is signifying a minor but crucial feldspathic
component, possibly derived from nearby igneous or metamorphic source rocks. Biotite (Bt) is

observed. Its occurrence, though infrequent (Fig. 1A-1D).

The study reveals a minor matrix in the form of fine material occupying the intergranular
spaces. The degree of visible cementation appears limited, with quartz overgrowths not clearly
observed, suggesting that grain-to-grain contacts dominate over load-supporting cement. The

matrix may include clay or altered feldspar, contributing to a minor muddy texture.
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The prevalence of quartz points to a mature sandstone. The small proportion of plagioclase
feldspar and biotite suggest limited compositional maturity or proximity to a mixed igneous-
metamorphic provenance. Minimal matrix and cement, along with angular grains, indicate limited

dia;irenetic alteration.
3 s — —_— - 3 - =

Overall, the study illustrates a quartz-rich, subarkosic sandstone, characterized by poor
sorting and angular grains. Such features are indicative of fluvial or proximal alluvial depositional

environments, with limited transport and moderate source rock diversity.

Rock/Mineral Name: Based on the mineral and textural characteristics, it is a Sandstone.

Fig. 1A. Photomicrograph showing presence | Fig. 2B. Photomicrograph showing presence of

of different grain size of quartz(Qz) under | quartz(Qz) and plagioclase  (Plg)under
transmitted light XPL (10X).

750 ym

Fig. 1C. Photomicrograph showing presence | Fig. 1D. Photomicrograph showing presence of
of Biotite (Bt) under transmitted light XPL | different grain size of quartz(Qz) under
(10X). transmitted light XPL (2X).
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2. Sample code: NB/TS/TS

Microscopic observations:

Microscopic study reveals that the rock exhibits a medium to fine grain size. The grains

iy S . A By .
display angular to subangular outlines, indicating limited transport and deposition relatively close
to their source. Poor sorting is observed, with variable grain sizes and shapes, suggesting rapid

sedimentation possibly by fluvial processes or short transport mechanisms.

Quartz (Qz) is overwhelmingly the dominant mineral phase, showcased by its abundance
across rock. The presence of multiple quartz grains, with some displaying undulatory extinction
typical of detrital quartz. Plagioclase feldspar (Plg) appears minorly and is identifiable by its
characteristic polysynthetic twinning, which suggests an input from igneous or metamorphic
;ource terrain. Additionally, microcline (Mc) is noted, recognized by its cross-hatch twinning,
reflecting a granitic provenance. Biotite (Bt) is present as elongate laths and contributes accessory

(Fig. 2A-2D).

The dark areas in the photomicrographs correspond to matrix material, likely composed of
fine-grained clay or altered rock fragments, signifying a minor but present muddy fraction. Visible
?vidence of cementation is limited, with intergranular contacts prevailing, indicating a

predominately clastic-supported framework with minimal authigenic growth.

The dominant quartz content, combined with the presence of feldspar (both plagioclase and
microcline) and biotite, classifies the sandstone as subarkosic to arkosic, suggesting a mixed
provenance from felsic igneous and accessory metamorphic sources. Its textural immaturity and
mineral diversity indicate deposition close to uplifted and unweathered continental or
metamorphic-igneous terrains, most likely within fluvial or proximal alluvial environments where

rapid sediment supply and limited reworking dominate.

Rock/Mineral Name: Based on the mineral and textural characteristics, it is a Sandstone.
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transmitted light XPL (2X). - transmitted light XPL (10X).

100 ym

of different grain size of quartz(Qz) under | quartz(Qz) and  plagioclase

Fig. 2A. Photomicrograph showing presence | Fig. 2B. Photomicrograph showing presence of

(Plg)under

100 ym

Fig. 2C. Photomicrograph showing presence | Fig. 2D. Photomicrograph showing presence of
of quartz (Qz) and microcline (Mc)under | quartz (Qz) and biotite (Bt)under transmitted

transmitted light XPL (10X). light XPL (10X).
F

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,

Ameerpet, Hyderabad, Telangana - 500016.
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3. Sample no. NB/TS/P-06

Mineral Assemblage: Quartz + Feldspar + Mica + Rock fragment + Cherty fragment as
framework mineral

Cement: Hematite and magnetite

.Fexture: Microscopic study reveals that the rock displays a medium- to coarse-grained texture,
with grain diameters ranging from approximately 250 to 750 micrometers. Grains are poorly sorted
and are angular to subrangular in shape indicating rapid deposition and minimal transport. Grain
boundaries are irregular, and the grains commonly exhibit point and long contacts, consistent with
mechanical compaction during burial. The rock predominantly consists of quartz grains as
framework minerals. Quartz grains are mostly angular, indicating moderate transport prior to
deposition. The presence of plagioclase feldspar and microcline is suggestive of igneous source
rocks and minimum transportation. Few Mica grains are also present. Two rock fragments of
varying size are noted viz., cherty rock fragment and quartzite fragment both indicating
metasedimentary provenance. Undulose extinction in quartzite rock fragment also suggest similar

provenance.

The rock is extremely cemented by ferrugious material such as hematite and magnetite. At
places detrital frameworking grains are volumetrically much less than the ferruginous cement and

grains are not in contact. Few magnetite occur as detrital frameworking grains.
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Name of the Rock: Ferruginous sandstone

I'Fig. 3.1 Angular to subangular quartz grains and Fig. 3.2 Ferrugenous cement dominated part where
! few mica as detrital material cemented by angular to subangular quartz grains floated
ferruginous material. in cement

(Pl) as
indicate less weathering and minimal transport frameworking mineral indicating igneous
provenance.

¥ AL 1l s
Fig. 3.5 Feldspar and quartz under X polarized Fig. 3.6 Cherty fragment in quartzose
light frameworking grains
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3

A

Fig. 3.7 Magnetite as detrital mineral;
ferruginous cement; under reflected light

4

A S

, y EA! —-rw
Fig. 3.9 Ferruginous cement and the angular quartz
grains; under reflected light

Fig. 3.8 ferruginous and magnetite rich cement;
under reflected light

Fig. 3.10 Hematite
material; detrital magnetite grains along with

A g !

magnetite as menling

Checked by

angular quartz grains
Studied and Report prepared by:
(Sri Srinavaﬁo/Baswani) (Dr. Krishnapriya Basak)
Senior Geologist Director

(Dr. Krishnapriya Basak)
Director
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

ANNEXURE - XVI

Statement showing 9 Check sample analysis of Major oxides, (as received form Shiva

Analyticals India Pvt. Ltd, Bangalore)
Sample No : P37/NB/2025 (original no : P11/NB/2025)

Part of the Cotecna Group

VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Customer Name: Mr. K. Nageswara Rao.

Customer Address: Critical Minerals Trackers, Mineral
Exploration and Geo Solution, #Concourse, No 406,7-1-
58/CC/406, Opp Lal Bungalow, Greenland'’s, Hyderabad
-500016 India.

Customer Ref : P37/NB/2025

Lab ID : G2296-21

Dates of Sample Analysis :05/09/2025
Date of Reporting :08/09/2025

MINERALOGY TEST REPORT

1.60 KW POWDER X RAY DIFRACTOMETER METHOD

INTRODUCTION: X-ray diffraction (XRD)
and petrology studies are both valuable
techniques used in geology and materials
science for analysing minerals and rocks,
but they serve different purposes and offer
unique advantages. Here's how XRD is
superior to petrology studies in certain
aspects. XRD excels in identifying
crystalline minerals present in a sample. It
provides precise information about the
crystal structure and lattice parameters of
minerals, which can be challenging to
ascertain  solely through petrological
observations. XRD allows for quantitative
analysis of mineral phases present in a
sample, providing accurate estimates of
mineral composition based on peak
intensities.  Petrology studies, while
descriptive, may not always provide
quantitative data on mineral abundance.
XRD is highly sensitive and can detect trace
amounts of minerals present in a sample,
even at concentrations as low as a few
percent. Powder Diffraction (XRD)
Database, contains a comprehensive
collection of more than 6000 diffraction
patterns for various materials. Researchers
use this resource for identifying unknown
substances, confirming crystal structures,
and conducting material characterization.
Shiva Analyticals team has decades of
experience on XRD studies. Accurate
chemical assay coupled with reliable
mineralogy information is vital in resource
characterisation.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

S I I I VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Part of the Cotecna Group

Sample G2296-21 (p37/NB/2025

Summary

Sample G2296-21: WDXRF bulk oxides (Bruker S8 Tiger 4 kW) and XRD (Bruker D8 Advance) major phases reconciled.
Reported crystallinity = 80.4% and amorphous fraction = 19.6% respectively. XRD major phases (reported as percent
of crystalline): Quartz 42.71%, Kaolinite 38.73%, Kofeldspar 18.56%. These were converted to absolute wt% of the
whole sample (table below) assuming phase% are relative to the crystalline fraction.

WDXRF data

Si02 73.48
Al203 12.76
Fe203 3.99
TiO2 1.6
K20 227
Ca0 0.24
MgO 0.17
P205 0.09
LOI 4.94

XRD phases — absolute wt% (scaled to crystallinity)

Quartz (42.71% of 34.34 Si0;

crystalline)

Kaolinite (38.73% of 31.14 Al;Si;05(0H)4
crystalline)

K-feldspar (18.56% of 14.92 KAISi3Og (approx.)
crystalline)

Stoichiometric conversions (mineral — oxide equivalents)

Kaolinite Al2Si205(0H)4 258.157 Al203:39.495; | Contributes
Si02:46.548 ; Al203, SiO2 and
H20: 13.957 structural H20
(LOI).
Quartz Si02 60.084 Si02: 100.00 Pure silica.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Part of the Cotecna Group

S I I I VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

K2feldspar KAISi308

(approx.)

278.328

K20:16.922 ;
Al203:18.317;
Si02: 64.762

Approximate
oxide split from
KAISi308.

Predicted oxide contributions from crystalline phases (wt% of whole sample)

Si02 73.48 34.34 14.49 9.66 58.50
Al203 12.76 0.00 12.30 2:73 15.03
K20 2.27 0.00 0.00 2.53 253
Fe203 3.99 0.00 0.00 0.00 0.00
Tio2 1.60 0.00 0.00 0.00 0.00
LOI 4.94 0.00 4.35 0.00 4.35

Predicted totals, residuals and inferred amorphous composition

Sio2 73.48 58.50 14.98
Al203 12.76 15.03 -2.27
K20 2.27 2.53 -0.26
Fe203 3.99 0.00 3.99
Tio2 1.60 0.00 1.60
LOI 4.94 4.35 0.59

Inferred amorphous fraction = 19.60% of sample. Positive residuals are allocated to this amorphous fraction. Below
are residuals normalized to the amorphous mass (i.e., percent of the 19.60% amorphous).

Si02 14.98 76.44
Fe203 3.99 20.36
TiO2 1.60 8.16
LOI 0.59 3.03
Ca0 0.24 1.22
Zr02 0.21 1.07
MgO 0.17 0.87
P205 0.09 0.46
Na20 0.08 0.41
BaO 0.06 0.31
SO3 0.05 0.26
PbO 0.04 0.20
Cr203 0.01 0.05
MnO 0.01 S (m:;\ 0.05

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.
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VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED
Part of the Cotecna Group
NiO 0.01 0.05
Zn0 0.01 0.05
K20 -0.26 -0.26
Al203 -2.27 -2.27

Interpretation & final justification

* The XRD-identified crystalline phases (quartz, kaolinite, K@feldspar) explain the majority of SiO2 and a substantial
part of Al203 and K20. Predicted LOI from kaolinite partially explains measured LOI (measured LOI = 4.94 wt%).
Residual LOI and minor oxide mismatches are allocated to the amorphous fraction and minor/trace phases.

* The high SiO2 (73.48 wt%) and dominant quartz (absolute 34.34 wt%) indicate a siliciclastic or sand-rich material
with significant feldspar and clay components. Kaolinite (absolute 31.14 wt%) indicates weathering or hydrothermal
alteration of feldspars/silicates.

* Probable origin: sedimentary (weathered siliciclastic) or felsic/arkosic detrital source; volcanic origin unlikely as a
primary source.

Minor / secondary phases likely present

- Minor amorphous silica (opal or volcanic glass relics) in amorphous fraction

- Iron oxyhydroxide coatings (goethite/ferrihydrite) accounting for Fe203 ~3.99%
- Clay-smectite or interstratified clays as subordinate components

- Accessory heavy minerals: zircon (ZrO2 ~0.21%), rutile/ilmenite (TiO2 ~1.60%)

- Feldspar alteration products (sericite, illite) as weathering products

Commercial implications & recommendations

* Commercial uses: high@SiO2 material suitable for silica sand uses (glass, foundry sand) depending on grain size and
impurities; kaolinite component useful for ceramics and fillers. KBfeldspar indicates potential for ceramic flux
applications (glazes).

* Recommendations: particle size analysis, mineral liberation studies, SEMBEDS mapping and Rietveld with an
internal standard to refine amorphous content and phase proportions. If silica sand use is intended, evaluate
heavy@mineral and iron oxide content for brightness.

Final concise results

* XRD major phases (absolute wt% of sample): Quartz 34.34 wt%, Kaolinite 31.14 wt%, KBfeldspar 14.92 wt%.
Crystallinity = 80.4%, Amorphous = 19.6%.

* Bulk WDXRF (wt%): SiO2 73.48, Al203 12.76, K20 2.27, Fe203 3.99, LOI 4.94.

* Interpretation: sedimentary/weathered siliciclastic material (arkosic to quartz@rich) with potential industrial uses
for silica sand, ceramics, and feldspar flux, subject to beneficiation.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

SHIVA ANALYTICALS INDIA PRIVATE LIMITED

BRUKER D8 ADVANE XRD TEST DATA

| G2296-21 B ] P37/NB/2025

XRD Scan Report 1 of 2
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

SHIVA ANALYTICALS INDIA PRIVATE LIMITED BRUKER D8 ADVANE XRD TEST DATA
G2296-21  emmess xRmD Scan Report 2 of 2
Quartz low 42.71 %
110,000 Kaolinite  38.73 %
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Sample No: P38/NB/2025(Original no: P19/NB/2025)

B i VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Part of the Cotecna Group

[ Customer Name: Mr. K. Nageswara Rao. . .
Customer Address: Critical Minerals Trackers, Mineral INTRODUCTION: X-ray diffraction (XRD)
Exploration and Geo Solution, #Concourse, No 406,7-1- and petrology studies are both valua.ble
58/CC/406, Opp Lal Bungalow, Greenland’s, Hyderabad techniques used in geology and materials
-500016 India. science for analysing minerals and rocks,
Customer Ref : P38/NB/2025 but they serve different purposes and offer
Lab ID : G2296-22 unique advantages. Here's how XRD is

superior to petrology studies in certain

Dates of Sample Analysis :05/09/2025 aspects. XRD excels in identifying
Date of Reporting :08/09/2025 crystalline minerals present in a sample. It
provides precise information about the

MINERALOGY TEST REPORT crystal structure and lattice parameters of

minerals, which can be challenging to

1.60 KW POWDER X RAY DIFRACTOMETER METHOD ascertain solely through petrological
observations. XRD allows for quantitative

analysis of mineral phases present in a

sample, providing accurate estimates of

mineral composition based on peak
intensities. Petrology studies, while
descriptive, may not always provide
quantitative data on mineral abundance.
XRD is highly sensitive and can detect trace
amounts of minerals present in a sample,
even at concentrations as low as a few
3 percent. Powder Diffraction  (XRD)
% . Database, contains a comprehensive
=~ collection of more than 6000 diffraction
patterns for various materials. Researchers
use this resource for identifying unknown
substances, confirming crystal structures,
and conducting material characterization.
Shiva Analyticals team has decades of
experience on XRD studies. Accurate
chemical assay coupled with reliable
mineralogy information is vital in resource
characterisation.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

S I I IVA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Part of the Cotecna Group

Ci ~a90c 99 (i
‘).‘:?Hl})lx‘ G2296-22 (pP38/NB/2025)

Summary
Sample G2296-22: WDXRF (Bruker S8 Tiger 4 kW) bulk oxide dataset reconciled with XRD (Bruker D8 Advance) major

phases. Reported crystallinity = 81.60% - inferred amorphous fraction = 18.40%. Major XRD phases (reported as %
of crystalline): Goethite 38.0%, Kaolinite 21.5%, Quartz 14.6%, Calcite 18.56% (scaled to crystallinity).

WDXRF data

Fe203 33.49

Si02 42.71
Al203 9.24
CaO 2.00
TiO2 0.80
K20 0.59
LOI 9.83

XRD major phases — absolute wt% (scaled to cry stallinity)

Goethite (38.00% of 33.46 FeO(OH)

crystalline)
Kaolinite (21.50% of 18.93 Al2Si205(0H)4
crystalline)
Quartz (14.60% of 12.85 Si0o2
crystalline)
Calcite (18.56% of 16.34 CaCo3
crystalline)

Stoichiometric conversions (mineral — oxide equivalents)

Kaolinite Al2Si205(0H)4 258.157 Al203:39.495; | Contributes Al203, Si02
Si02:46.548 ; and structural H20
H20: 13.957 (LOI).
Goethite FeO(OH) 88.851 Fe203 equiv: Hydroxy-iron oxide;
89.862 ; H20: contributes Fe203
10.138 equivalent and LOI.
Calcite CaCo3 100.086~ 7~ | Ca0:56.029; Contributes CaO and
[~ %].C02: 43.971 €02 (LOI).
Quartz Si02 60.084 .., | Si02:100.00 Pure silica.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Predicted oxide contributions from crystalline phases (Wt

% of whole sample)

Al203 9.24 7.48 0.00 0.00 0.00
Si02 42.71 8.81 0.00 0.00 12.86
Fe203 33.49 0.00 30.07 0.00 0.00
Ca0 2.00 0.00 0.00 9.16 0.00
LOI 9.83 0.00 339 7.19 0.00
TiO2 0.80 0.00 0.00 0.00 0.00

Predicted totals, residuals and inferred amorphous composition

Al203 9.24 7.48 1.76
Si02 42.71 21.67 21.04
Fe203 33.49 30.07 3.42
Cao 2.00 9.16 -7.16
LOI 9.83 13.22 -3.39
Tio2 0.80 0.00 0.80

Si02 21.04 114.34
Fe203 3.42 18.58
Al203 1.76 9.58
TiO2 0.80 4.35
K20 0.59 3.21
P205 0.41 2.23
MgO 0.27 1.47
BaO 0.19 1.03
MnO 0.17 0.92
Na20 0.07 0.38
SO3 0.04 0.22
V205 0.04 0.22
SrO 0.03 0.16
Zr02 0.03 0.16
F_CI'ZO3 0.02 0.11
LOI -3.39 -3.39
CaO -7.16 -7.16

S I l I VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Part of the Cotecna Group

Inferred amorphous fraction = 18.40% of sample. Positive residuals attributed to amorphous fraction. Residuals
normalized to the amorphous mass (percent of the 18.40% amorphous) are below.

Page 3 of 4
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Interpretation, origin assessment & commercial implications

« The sample is Fe@rich (Fe203 = 33.49 wt%) with significant Si02 (42.71 wt%) and moderate LOI (9.83 wt%).
« Scaled goethite explains a large portion of measured Fe203; kaolinite contributes Al203 and structural water;
calcite explains CaO and part of LOI; quartz contributes to Si02.

« The mineral assemblage (goethite + kaolinite + quartz + calcite) is consistent with a ferruginous weathering profile
(laterite/pedogenic horizon) with some carbonate input or mixing. A volcanic or meteoritic origin is unlikely based on
mineralogy.

« Iron: Fe203 ~33.5% — material may be suitable for iron oxide pigment production or as a concentrate after
beneficiation; not direct feed for blast@furnace without upgrading.

« Kaolinite: possible use in ceramics/fillers if iron is reduced; requires beneficiation for highBbrightness applications.
« Quartz and calcite: potential uses in silica sand and lime markets depending on grain size and purity.

Minor / secondary phases likely present

- Hematite, lepidocrocite or ferrihydrite (fine Fe-phases)

- Anatase/rutile/ilmenite (Ti-bearing phases)

- Amorphous/allophane aluminosilicates in amorphous fraction
- Smectite/interstratified clays as minor components

- Apatite or phosphate minerals (P205 ~0.41%)

Final concise results

« Scaled XRD major phases (wt% of sample): Goethite 33.46%, Kaolinite 18.93%, Quartz 12.86%, Calcite 16.34% (sum
= 81.60%). Crystallinity = 81.60%, Amorphous = 18.40%.

« Bulk WDXRF (wt%): Fe203 33.49, Si02 42.71, Al203 9.24, TiO2 0.80, LOI19.83.

« Interpretation: ferruginous/regolith material (lateritic/pedogenic) with industrial mineral potential and targetable
Fe/Ti heavy minerals after beneficiation.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

SHIVA ANALYTICALS INDIA PRIVATE LIMITED BRUKER D8 ADVANE XRD TEST DATA
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

SHIVA ANALYTICALS INDIA PRIVATE LIMITED

1G2296-22 P38/NB/2(7)725

BRUKER D8 ADVANE XRD TEST DATA

XRD Scan Report_2 of 2
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

Sample No: T34/NB/2025/04( Original no: TS/NB/2025/04)

¥
>

CRITICAL MINERAL TRACKERS
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VA

Part of the Cotecna Group

Customer Name: Mr. K. Nageswara Rao.

SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Customer Address: Critical Minerals Trackers, Mineral
Exploration and Geo Solution, #Concourse, No 406,7-1-
58/CC/406, Opp Lal Bungalow, Greenland’s, Hyderabad

INTRODUCTION: X-ray diffraction (XRD)
and petrology studies are both valuable
techniques used in geology and materials

-500016 India. science for analysing minerals and rocks,
Customer Ref : T34/NB/2025/04 but they serve different purposes and offer
Lab ID 1 G2296-27 unique advantages. Here's how XRD is

superior to petrology studies in certain

Dates of Sample Analysis :05/09/2025 aspects. XRD excels in identifying

Date of Reporting :08/09/2025 crystalline minerals present in a sample. It
provides precise information about the
MINERALOGY TEST REPORT crystal structure and lattice parameters of

minerals, which can be challenging to
ascertain solely through petrological
observations. XRD allows for quantitative
analysis of mineral phases present in a
sample, providing accurate estimates of

1.60 KW POWDER X RAY DIFRACTOMETER METHOD

mineral composition based on peak
intensities. Petrology studies, while
descriptive, may not always provide

quantitative data on mineral abundance.
XRD is highly sensitive and can detect trace
amounts of minerals present in a sample,
even at concentrations as low as a few
percent. Powder Diffraction (XRD)
Database, contains a comprehensive
collection of more than 6000 diffraction
patterns for various materials. Researchers
use this resource for identifying unknown
substances, confirming crystal structures,
and conducting material characterization.
Shiva Analyticals team has decades of
experience on XRD studies. Accurate
chemical assay coupled with reliable
mineralogy information is vital in resource

characterisation.
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

S I ! ! VA SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Part of the Cotecna Group

Expert XRD-XRF Report
Instruments:

« WDXRF: Bruker S8 Tiger Series 2, 4 kW
« XRD: Bruker D8 Advance, 1.6 kW

WDXRF Oxide Composition

A1203 8.33 MnO 0.11
BaO <0.05 Na20 0.08
CaO 0.21 P205 <0.05
Cr203 <0.05 Si02 64.68
Fe203 19.00 SO3 <0.05
K20 1.37 SrO <0.05
MgO 0.09 TiO2 0.64
V205 <0.05 ZrO2 0.05
HfO2 <0.05 PbO <0.05
CuO <0.05 ZnO <0.05
NiO <0.05 LOI 5.29
Total 100.00

Major XRD Phases

Quartz (low) Si02 43.45 35.80

Kaolinite A12Si205(0H)4 | 21.21 17.49

Goethite FeO(OH) 17.43 14.37

Vaterite CaCO3 0.31 0.26

Total crystalline - 82.40 68.0

Amorphous - 17.60 17.6

content ]
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RECONNAISSANCE SURVEY G4 — STAGE FOR BAUXITE
Ga, V, Ti & REE IN NADAPA AREA, KACHCHH DIST, GUJARAT.

SHIVA ANALYTICALS INDIA PRIVATE LIMITED

Stoichiometric Oxide Contributions from Crystalline Phases

Si02 35.80 |9.03 0.00 0.00 44.83 64.68 +19.85
Al203 \ 0.00 7.47 0.00 0.00 7.47 8.33 +0.86
Fe203* | 0.00 0.00 14.37 0.00 14.37 19.00 +4.63
CaO 0.00 0.00 0.00 0.15 0.15 0.21 +0.06
co2 0.00 0.00 0.00 0.11 (in | 0.00 5.29 (total | 0.00
(LOI) LOI) LOI)

Others | 0.00 0.00 0.00 0.00 0.00 2.24 2.24
(K20,

TiO2,

trace

oxides)

*Goethite contributes FeO(OH); converted to Fe203 equivalent.

Amorphous Content (17.6%)

Likely constituents of the amorphous fraction:

« Amorphous silica / opaline SiO2 (major, explains excess Si02).
e Poorly crystalline Fe-oxyhydroxides (ferrihydrite, hydrated goethite).
« Minor alumino-silicate gels / altered kaolinite

Suggested Minor/Secondary Phases

Smectite/illite group clays (not resolved in XRD).

Ferrihydrite (nanocrystalline F e-oxyhydroxide).

Amorphous silica (opal-A, chalcedony precursor).

Accessory Ti/Zr oxides (rutile, zircon traces suggested by XRF TiO2, ZrO2).

Expert Interpretation & Origin

« High SiO2 (64.7%), moderate Fe203 (19.0%), and presence of kaolinite suggest a
lateritic/siliciclastic sedimentary origin.

. Not meteoritic (absence of Ni/Co-rich phases, chondritic textures).

« Not volcanic glass dominated (but some amorphous SiO2 could reflect secondary silica).

« Most consistent with weathering of arkosic/sandstone material enriched in quartz and kaolinite,
with iron oxyhydroxide precipitation.
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Potential Commercial Uses

li Component | Possible Applications J
Quartz (high-purity Si02) Glass, ceramics, foundry sand, silica flour ‘
Kaolinite Ceramics, paper coating, refractories, catalysts
Goethite (iron oxyhydroxide) | Pigments (yellow ochre), precursor to Fe ores
Amorphous silica Pozzolanic cement additive, fillers, industrial silica ]
Trace Ti/Zr oxides Pigments, ceramics, potential Ti/Zr recovery (if concentrated) |

Final Justification (Results)

The combined XRF-XRD analysis shows that crystalline phases (82.4%) account for the bulk chemistry but
leave ~17.6% amorphous fraction, largely silica- and Fe-rich, consistent with weathering-derived opaline
silica and ferrihydrite. The sample represents a silica-rich, ferruginous clay/quartz mixture typical of
sedimentary-lateritic environments. Potential industrial uses include ceramics, silica products, and
pigment/iron recovery.
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SHIVA ANALYTICALS INDIA PRIVATE LIMITED

BRUKER D8 ADVANE XRD TEST DATA

~ XRD Scan Report_10f2.

T

0

G2296-27 T34/NB/2025/04 S
] ; ¥
. Il | | | |
] | k- & | I |
- ul N |\ H L BE
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2Theta (Coupled TwoTheta/Theta) WL=1.54060
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SHIVA ANALYTICALS INDIA PRIVATE LIMITED BRUKER D8 ADVANE XRD TEST DATA
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ANNEXURE - XVII

Administrative and Financial approval from NMET to carry out exploration work
(G4) in Nadapa Area, Dist: Kachchh, Gujarat

Government of India
Ministry of Mines
National Mineral Exploration Trust

File No. 23/570/2025-NMET/ 814 9 New Delhi, 10th February, 2025

OFFICE MEMORANDUM

Subject: Approval of the project "Reconnaissance Survey (G4) for Bauxite, Ga, V, Ti &
REE in Nadapa area Kachchh District, Gujarat”.

Agency:- M/s Critical Mineral Trackers Pvt. Ltd.
On the recommendation of the Technical-cum-Cost Committee (TCC), the Executive

Committee (EC) in its 39" meeting held on 24" January, 2025 approved the mineral
exploration project of M/s Critical Mineral Tracker Pvt. Ltd. through NMET fund as per following

details:-
S. Project/Block Name Agency Duration Approved Cost
No {Months) (Z Including
GST)
1 |Reconnaissance Survey (G4) for|M/s Critical 10 months ¥53,72,568/-
Bauxite, Ga, V, Ti & REE in Nadapa|Mineral {up to
area Kachchh District, Gujarat. Trackes Pvt. 09.12.2025)
Ltd.
Total %53,72,568/-
(Rupees Fifty three lakh seventy two thousand five hundred sixty
eight only)

2. M/s Critical Mineral Trackers 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. The timeline is enclosed in Annexure, as summarized below:-

. Field Mobilization 15t month (up to 09.02.2025).

« |[Exploration 2nd to 10™ month (up to
(Survey, Geophysical mapping, surface drilling, 09.12.2025).
Camp winding)

. Laboratory Studies 3rd to 8th month (up to
09.10.2025)

. Report Writing with Peer Review and|0Sth to 10th month (up to
Lsu bmission to NMET 09.12.2025)

3. M/s Critical Mineral Trackers Pvt. Ltd. shall complete the project as per the above terms.
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4. The uploading of Geological Report (GR) on NGDR portal is sole responsibility of
the exploration agency. The final payment will be made only after receiving the
confirmation of the same. The screenshot/ acknowledgement of successful uploading
of GR is to be submitted to NMET with the final bill.

5. Further, as per clause 2.2(viii) of the Office Memorandum no. 6/3/2015-NMET/176
dated 210th June, 2024 regarding Scheme for engagement of Notified Private Exploration
Agencies in Mineral Exploration directly through NMET “In case the NPEA wishes to avail
mobilization advance (up to 30% of the approved project cost), the NPEA has to submit a
Bank Guarantee (BG, including e-bank guarantee) of equal value of advance to NMET".

s

[Geetika Sharma]
Deputy Secretary & HoD, NMET

Copy for information and further necessary action:-

M/s Critical Mineral Trackers Pvt. Ltd.

-

I.F. Division, Ministry of Mines, Shastri Bhawan, New Delhi.
Executive Committee (EC) Meeting file (F.N0.6/2/2015-NMET)
Grant-in aid Sanction order file.

LN
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Estimate Cost for Reconnaissance Survey (G4) for Bauxite, Ga, V, Ti & REE in Nadapa area Kachchh District, Gujarat
Name of the Exploration Agency — Critical Mineral Trackers, Hyderabad
Total Area -6.203sq.km; No of Boreholes- 4, 120m; Completion Time -10 months, Review 4 months
Rates as per NMET | Estimated Cost of Remarks
SoC the Proposal
S.No Item of Work Unit SoC- Total
Item-SI Rates as Qtm Amount
No. per SOC (Rs)
A Geological Work
1| geolegical Mapping (1:12500) & sampling ~ 6.12 1.2 11000 | 160 | 17,60,000 | man days
cologist field-days
man days (including Remote
Geologists (HQ)days, pre & post field One sensing studiesman days
2 interpretation 15 +20 days Geologist 1.2 2000 35 315,000 (inclu(%ing Remote sen};ing
Per Day studies
3 E;tct}‘l‘)lg'zonos each one size 1*1*1m (1 Cum Per Cum 2.12 3800 20 76,000 | 20 cum
4 garf;‘)chmg's nos, each one size 10*1*1(10 cu.m Per Cum 2.1.1 3300 | 50 | 1,65000 |50cum
5 sampler 45 days 1.5.2 5100 23 1,17,300 man days
6 Labour (2 labour) attached to sampler 90 labour days 5.7 526 92 48,392 labour days
Per Team of 2
Geologists
7 Labour (2*¥2=4) 5.7 526 320 1,68,320 labour days
Labour/Field
workers
Sub-Total -A 26,50,012
B Survey Work:
1 Surveyor: Fixation & connection of boundary [One surveyor 1.6.2 19,200 1,53,600
points (4 nos),4 Bh by Total station/DGPS
Sub-total-B 1,53,600
C Core Drilling - Outsourced

Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
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1 i,fg’gt drilling(coring) :4 points (cach 30m decp) Per meter 22.1.1b | 7,168 | 120 | 8,60,160 | 120m, soft rock- MoC rate
2 Per pillar 2.2.7a 2000 0 0 4 pillars
3 shifl\{[li(r)ll; & demob drilling machine & iner BH Per shifting Jumpsum 0 Jumpsum
4 Compensation for 4 Bhs 5.6 20,000 0 0 4 BHs
5 Drill core preservation in GI boxes Per meter 53 1590 120 1,90,800 120m core
Subtotal-C 10,50,960
D | Laboratory Studies
Trench and channel Samples (5*5=25 nos):by First five 4.1.7a
! AAS method radicals+5 &7b 4181 0 0 90 samples
2 | Pitting Sample: (20%1=20 nos)-AAS method st five Yot sl 0 0 60 samples
Core drilling Samples-4*60=240
Total depth 30m each, samples will be collected First five 4.1.7a
3| at every 5m interval. radicals+5 &7b 4181 0 0 24 samples
AAS method
. . Trench-70,  Pit-20, BH-40
XRF - Major Oxide 4.1.15a 4200 143 6,00,600 (130+13 Check)
Analysis for REE (14 elements/radicals) by ICP- 14
4 MS+Check Samples elements/radicals 4.1.13 5380 36 1,93,680 33+3 check
5 Comb'med‘ dptermmaﬂon of THA, MHA and 4117 6700 4 26.800 4 samples
Reactive silica
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6 | Preparation of Polished thin section Per sample 432 1549 10 15,490 4 sections

Complete petrographic/ore microscopic/mineral

graphic studies Per sample 434 4232 10 42,320 4 sections

XRD analysis for identification of Per sample 45.1 4000 4 16,000 4 samples
minerals(random)

Subtotal-D 2,51,970

Surface Geophysical Survey Not recommended

Electrical resistivity Per Station

gravity surveys Per station

W N —| =

Geophysicist Man days

(Field Man-days)

4 Geophysicist Man days (HQ)

Subtotal-E

TOTAL (A+B+C+D) 41,06,542
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(5 Hard copies with a soft copy)
Geological Report 5% of the
G (5 Hard copies with a soft copy) 5.2 Prccgsetct 2,05,327 5% of the Project Cost.
Operational Charges 6.0 86,016
Tender Process Cost 2.3 43,008
Peer review 30,000
Additional Copy 1000 0
Project Cost without GST 45,53,024
18% GST 8,19,544
Total Project Cost 53,72,568
Note:
1 Strict adherence to the Ministry of Finance's and GFR guidelines is mandatory. Every transaction must adhere to GFR rule 21.
) 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 NMET SoC and Item no. 6 of NMET SoC.
In case of execution of the project by NEA on its own, a Certificate regarding non outsourcing of any component/project is required.
4 Necessary efforts should be made to minimize any adverse impact on the environment during exploration activities.
5 Any item of work not mentioned above shall be added as per SoC.
6 All the Geological Reports and data are to be uploaded on NGDR as per MERT template by the agency.
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Time Schedule/ Action plan for Reconnaissance Survey (G4) for Bauxite, Ga, V, Ti & REE in Nadapa

area Kachchh District, Gujarat

S. Activity Unit Months
no
5 6 8 9 10
1 | Geologist Party Days
HQ
2 | Geologist Party Days
Field )
3 Sampling (Pitting & .5
Trenching) Z
4 | Laboratory Studies  |[Days =
5 | Core Drilling Days
6 | Survey Party Days Days
8 | Post Field Days
Interpretation
9 lslepOI:t (.30mpilati0n & Days
ubmission

Note: CMT has completed field operations in Nadapa area from 14" Feb — 2025 to 13™ Apr —
2026 but the report was submitted in March — 2026 due to delay in receiving petrographic

studies and Analytical results of check samples.
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LIST OF PLATES (ENCLOSED SEPARATLY)

Plate No Title Scale

Location Map of Reconnaissance Survey G4 for Bauxite,
I Not To Scale
Ga, V, Ti & REE in Nadapa Area, Dist : Kachchh, Gujarat

Regional Geological Map of Kachchh basin (part) with
II Not To Scale
location of Nadapa Area, Kachchh district, Gujarat

Interpreted Large Scale Geological Map of Nadapa Area,
111 1:12500
Dist: Kachchh, Gujarat

Large Scale Geological Map of outcrops in Nadapa area,
v 1:12500
Dist: Kachchh, Gujarat

v Location of Pits & Trench on Large Scale Geological Map of 112500
Nadapa Area, Dist: Kachchh, Gujarat '

Land use / Land cover map of Nadapa area, Kachchh district,
VI . 1:12500
Gujarat

Lithological map of pits in Nadapa area, Kachchh district,
vl 1:100
Gujarat

Lithological map of Trenches in Nadapa area, Kachchh
VIII 1:100
district, Gujarat

IX Assay Map of pits Nadapa area, Kachchh district, Gujarat 1:100
- Assay Map of Trenches Nadapa area, Kachchh district, 1100
Gujarat '
XI Topographical map of Nadapa area, Kachchh district, Gujarat | 1:12500
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CHAPTER - XV
PEER RIVIEWER COMMENTS

PEER REVIEW COMMENTS PERTAINING TO GEOLOGICAL REPORT ON
RECONNAISSANCE SURVEY (G-4 STAGE) FOR BAUXITE, Ga, V, Ti & REE
NADAPA AREA (6.20 SQ. KM) DISTRICT- BHUJ, GUJARAT

CRITICAL MINERAL TRACKERS HYDERABAD, TELANGANA

The Geological report is well drafted and have touched every aspect of exploration as sanctioned
by NMET. However there are few comments which need to be attended before final submission.

Comments Peer review comments attempt

1. The present report is not as per the reporting '

format of NMET, hence Geological report may
be re-arranged as per NMET format. The

Re-Arranged the Geological report in

format may be downloaded from PERE L
https://nmet.gov.in

2. Executive summary of report should be in short Summary is short and crispy now
and crisp touching every part in brief. touching every part in brief

3. Itis observed that exploration block Nadapa
area mentioned in the report is 6.20 sq km, but
at places it is written as 6.21sq km. in cost sheet Corrections done
area mentioned is 6.12 sq km. correct figure
may be given.

4. Page no 14 and 40 help of chat GPT/ Al should
be avoided/ done cautiously.

5. Chapter-XI page no 127. Where ever Bench
mark is written may be replaced with
Temporary Bench mark. Only Survey of India
is authorized to put permanent bench marks.

6. Table 14.1. values in respect of Fe203, MnO,
MgO, CaO Na20, K20, T i0O2 and P205 are
all same which is not possible. Check the table
and correct figures may be given.

7. Annexures: Chemical analysis of pits and
trenches may be presented in Excel format in
form of proper Annexures in the report, merely
attaching the analytical results as received from
laboratory will not serve the purpose.

8. Font size of test results attached in the report is

Attended

Attended

Corrected

Chemical analysis of major and REE
are shown as separate Annexures

too small to see. Bigger font size may be used. Attended
May be given in landscape.

9. Plates: Topographical map of the area with Topographical map of the area
contour values may be given as separate plate. prepared on a 1:12500 scale

10. Lithological map of all pits may be given as Lithological map of pits prepared on
plate at suitable scale. 1:100 Scale plate No: 7

11. Assay plan of all pits may be given as plate at Assay plan of pits prepared on 1:100
suitable scale. Scale Plate No: 9

12. Lithological map of all trenches may be given Lithological map of Trench prepared
as plate at suitable scale. on 1:100 Scale Plate No: 8
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13. Assay plan of all trenches may be given as plate | Assay plan of pits prepared on 1:100
at suitable Scale Plate No: 10

14. The final report should have the following
folder Structure, along with Georeff Images,
GIS files. Images, Tables and Text in the

prescribed schema attached as Annexure-1(As MR
per MERT format of NGDR) so that it can be
directly uploaded to NGDR portal.
1. Text folder should have one single pdf Atesided
(cover to cover) and one single doc file.
ii. Table folder should have all the tables and
Attended

annexures as per the content of the report.

iii. Image folder should contain all the images,
maps/plates and figures, field photographs Attended
etc. available in the report.

iv. GeoRef images folder should have the
geotiff files of all the vectorised maps.

v. GIS files folder should contain the vector
files of the plates/maps in gdb format and as

per the LSM/DM schema. Only those

maps/plates with LSM/ DM scale (1:12,500
or larger) may be prepared as per the
provided schema. Other maps with are not Attended
related to large scale mapping and detailed
mapping, for example location maps,
regional scale maps, any other small-scale
map etc., may not be digitized as per the
schema.

Attended

All suggestions and modifications indicated in the text, text plates, figures, tables, Annexures
and plates may be attended : Attended

/4

S.Uma Maheswara Rao
Technical Area Expert

193 | Page
Register office: CRITICAL MINERAL TRACKERS, 306, Concourse Building,
Ameerpet, Hyderabad, Telangana - 500016.




