






































































































































































Proposal for Lunghar-Phangrai Ni, Cr, Co and PGE Block, Ukhrul District, Manipur 

for Reconnaissance Survey (G4 Stage) under NMET 

(Basemetals/ Ferrous/ Non-Ferrous/ Industrial/ 

Strategic & Critical/ Precious metals etc.) 

Prepared by 

United Exploration India Pvt. Ltd. 
Axis mall C Block New town 

4th Floor, Rajarhat, New Town 

Kolkata-700156 

Place: Kolkata, West Bengal 

Date: 12/04/2024  



NMET Proposal (For G4 exploration)    
Lunghar-Phangrai Block 

Ukhrul, Manipur 

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

CONTENT 

Content No. SUBJECTS Page no. 

1 General Information of Lunghar-Phangrai Ni, Cr, Co and 
PGE Block 

1 - 4 

2 Detailed Description of Proposal: 5 - 22 
2.1 Block Summery 5-14

2.1.1 Physiography 4 

2.1.1.1 Drainage 5 

2.1.2 Background Geology (Regional Geology & Local 
Geology of the block) 

6-12

2.1.2.1 Regional Geology 6-11

2.1.2.2 Local Geology 12 

2.1.3 Mineral Potentiality Based on Geology, Geophysics, 
Ground Geochemistry   

13-15

2.1.4 Scope for The Exploration: 16 

2.1.5 Observation and Recommendation of Previous Work 16 

2.2 Previous Work 17 

2.2.1 GSI Exploration 17 

2.3 Block Boundary 18 

2.4 Planned Methodology 18-19

2.5 Nature Quantum and Target 20-21

2.6 Project Schedule 22-23

2.7 Project Cost 24-27

2.8 Reference Literature 27 



NMET Proposal (For G4 exploration)    
Lunghar-Phangrai Block 

Ukhrul, Manipur 

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

LIST OF FIGURES 

Figure No. SUBJECTS Page no. 

Figure 1 Physiographic map of proposed block 5 
Figure 2 Map showing drainage pattern of the proposed block 6 

Figure 3 Geological map of the area around Ukhrul, Naga-Manipur 
Hills, Manipur covering T.S. Nos. 83K/7,8,11 & 12. 

11 

Figure 4 Serpentinized Peridotite 12 
Figure 5 Hobnail Texture 12 
Figure 6 Relict Dunite Pods within Peridotite 12 
Figure 7 Chromite bearing serpentinized Peridotite 12 
Figure 8 Stream Sediment Sample Location within the Block 13 
Figure 9 Geological map of the proposed block 15 

LIST OF TABELS 

Table No. SUBJECTS Page no. 

Table 1 Stratigraphy of Balarampur district, Chhattisgarh 7-8
Table 2 Analysis of Stream Sediment Samples 13-14

PLATE LIST 

Plate No Description 

Plate-1 Geological map on 1:50,000 with location index 

Plate-2 Geological map/s on 1:50,000 

Plate-3 Ground geophysical map/s (NGPM) on 1:50,000 

Plate-4 Aeromagnetic map/s 

Plate-5 Proposed block boundary over Geological map 

Plate-6 Proposed block boundary over Land use/ Accessibility map 

Plate-7 Proposed block boundary over topographic map on 1:50,000 

ANNEXURE LIST 

Annexure No Description 

Annexure-1 Reference Literature 



NMET Proposal (For G4 exploration)                                                                           
Lunghar-Phangrai Block 

Ukhrul, Manipur 
 
 

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

   
 

A. Interim report on geochemical mapping in the Ophiolite belt in 
parts of ukhrul district, Manipur (Field Seaso:2018-19) By 
A.Elow (Senior Geologist) L. Somorjit Singh (Senior Geologist), 
Geological Survey of India. 
 

Annexure-2 Gazette Notification of Accreditation 

Annexure-3 Details of Project Members and Associates 

 



NMET Proposal (For G4 exploration)                                                                           
Lunghar-Phangrai Block 

Ukhrul, Manipur 
                                                                        

Page 1 
  
Prepared By: United Exploration India Pvt. Ltd. (NPEA)    
                                                                                                
  

 
 

1 GENERAL INFORMATION OF LUNGHAR-PHANGRAI NI, CR, 

CO AND PGE BLOCK: 

 Features Details 
 Block ID Lunghar-Phangrai Ni, Cr, Co and PGE Block 

Exploration Agency United Exploration India Pvt. Ltd. (UEIPL) 
Commodity Nickel, Chromium, Cobalt and PGE 
Mineral Belt Manipur Ophiolite Belt 
Completion period with 
entire time schedule to 
complete the project 

12 months 

Objectives  Exploration for Nickel, Chromium, Cobalt and 
PGE is governed by the industrial demand of the 
mineral. Demand of the above-mentioned 
minerals is increasing day by day for various 
industrial uses. 
 
Based on the evaluation of geological and 
geochemical data available, the present 
exploration program has been formulated to 
fulfill the following objectives. 

i. To carry out Geological & Structural 
mapping on 1:12500 scale for 
identification of Nickel, chromium, 
cobalt and PGE bearing formation (host 
rock) with the structural features to 
identify the surface manifestation and 
lateral disposition of the mineralized 
zones. 

ii. To collect surface (Bedrock/stream 
sediment) samples & analyse for Nickel, 
chromium, cobalt and PGE and decide 
further course of Exploration program. 

iii. Geomagnetic and Self potential survey 
will be conducted to identify the 
potential area for scout drilling. 
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 Features Details 
iv. To know the subsurface extension of ore 

body scout boreholes will be drilled 
based on analytical results of surface 
samples and geophysical anomaly data. 

v. To estimate reconnaissance resources as 
per UNFC norms and Minerals 
(Evidence of Mineral Contents) Rule-
2015 at G-4 level mineral exploration. 

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

UEIPL and its associates  

Name / number of the 
geoscientists 

4 geoscientists will involve (2 geologist, 1 
geophysicist, 1 resource geologist, 1 GIS 
specialists)  

Expected field days  6 months 
1 Location  

Latitude 25° 8' 5.796" N to 25° 11' 0.830" N 

Longitude 94° 26' 8.202" E to 94° 29' 56.644" E 

Village  Phangrai, Sihai Khullen, Lunghar and Shiroy. 
Tehsil/Taluk Ukhrul Central 
Districts Ukhrul 
State Manipur 

2 Area (hectares/square 
Kilometers) 

 

Block Area 34.15   Sq. Km. 
Forest Area Data Not Available 
Govt Land Area Data Not Available 
Private Land Area Data Not Available 

3 Accessibility (Arial 
Distance) 

 

Nearest Rail Head Silchar 
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 Features Details 
Road NH-202 is passing through the proposed block 

boundary.  
Airport Imphal International Airport (104 km). 

4 Hydrography  
Local/Surface Drainage 
Pattern  

The overall drainage pattern shows dendritic to 
sub-parallel drainage. 

Rivers/Streams Sirohilok river is flowing through the eastern 
part of the block boundary. 

5 Climate  
Mean Annual Rainfall 124 mm. 
Temperature 
(December)(Minimum) 
Temperatures 
(June)(Maximum) 

The weather conditions in this area is 
characterized by a mild and moderate climate. 
In winter, there is much less rainfall here than 
in summer. The Köppen-Geiger climate 
classification identifies this particular weather 
pattern as belonging to the category of Cwb. The 
average temperature is 16.5 °C. The annual 
precipitation in this location is approximately 
1489 mm. 

6 Topography  
Toposheet Number  83K/8 
Morphology of the area The area consists of highly rugged topography 

with hills running along the southern side of the 
block having steep slopes and scraps.  

7 Availability of baseline 
geoscience data 

 

Geological Map 
(1.50k/25k) 

1:50000  

Geochemical Map 1:50000  
Geophysical Map (Aero-
physical, Ground 
geophysical, regional as 
well as local scale GP 
maps) 

Not Available  

8 Justification for taking 
up Reconnaissance 

 This block has been identified by GSI for the 
mineral commodities of Cr (958 to 4810 
ppm), Ni (917 to 5681 ppm) Co (88 to 678 
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 Features Details 
Survey/ Regional 
exploration   

ppm) to take up detail mineral investigation. 
The depth persistence of the podiform 
chromite is to be investigated along with 
depth persistence of the supergene 
enrichment of Cr, Ni and Co from the 
limonitic and saprolitic soil capping 
developed above the mafic/ultramafic rocks. 

 
 Field study carried out by UEIPL geologists 

also recorded the presence of chromite pods 
within transitional peridotite. Lateritic soil 
capping observed in and around sheared 
Peridotite is also important target zone for 
Nickel prospecting and PGE. 

 

 

2 DETAILED DESCRIPTION OF THE PROPOSAL: 

2.1 Block Summary: 

2.1.1 PHYSIOGRAPHY: 

The area is characterized by a rugged hilly terrain with N-S to NNE-SSW 
trending parallel ridges intervened by deep and wide valley. In the proposed 
block, elevation is varied from 1360 m to 2221 m. The inherent lithology 
exposed in the area controls the physiography, the ridges on the eastern part 
of the area are made up of mafic and ultramafic rocks (Figure 1). 
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Figure 1: Physiographic map of proposed block 

2.1.1.1 Drainage: 

The overall drainage pattern shows dendritic to sub-parallel drainage. Sirohilok river 
is flowing through the eastern part of the block boundary. 
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Figure 2: Map showing drainage pattern of proposed block 

 

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

2.1.2.1 Reginal Geology 

The eastern part of the Indian subcontinent reveals the presence of oceanic lithosphere 
that was emplaced during the Late Jurassic period, over the continent. This fragment 
denotes an accretionary wedge in the supra-subduction zone, as the Indian plate is 
subducted below the Myanmar plate. It is known as the Naga Hills Ophiolite Belt 
(NHO). The NHO ophiolite belt trends NNE-SSW and spans about 200 km in length 
and 15 km in width. It is surrounded on the east by Cenozoic sedimentary rocks of the 
central lowland of Myanmar and on the west by Paleogene Disang sediments 
(Chattopadhyay et al., 1983). 
 
The stratigraphic succession of Manipur shows the younging direction towards west 
to east. The tectonic stratigraphic domain of Manipur geology can be classified into 
four units -1) Low-grade meta-sedimentary unit in the easternmost part represented 
by slate and phyllite 2) Linear NNE-SSW trending dismembered tectonic slices of 
Ophiolite Belt, 3) Thick Palaeogene folded sedimentary sequences revealed by the 
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Disang and Barail groups and 4) Neogene sediments of Surma Basin which constitutes 
sedimentary units of Surma, Tipam, and Dupitilla Groups. 
 
The first detailed geological investigation in Manipur was carried out by D.R. Oldham 
in 1883. Pascoe conducted further investigations in 1912 and 1950 and reported the 
presence of serpentinite along the contacts of the Disang and Makware beds of Burma. 
The Geological Survey of India conducted a series of mineral investigations and 
systematic geological mapping programs in different parts of Manipur in the late 
1950s. The preliminary investigations of various workers, including Chakraborty and 
Raina (1985), Dutta (1959), Alwar et al. (1960-61), and Ghosal (1972), focused on areas 
around Nungou, Ningthi, Kwatha, Nampisha, Humine Moreh, and Ukhrul for 
limestone. Chattopadhyay and Roy (1975) mapped parts of Toposheet no. 83K/8 and 
classified the geological succession into two groups: Chingai Formation and Kongai 
Formation. The Chingai formation was correlated with the Disang (Eocene Age). 
  
Systematic geological mapping in the eastern parts of the Ukhrul district carried out 
by Shukla et al. (1985) records lherzolite and amphibolites in the ophiolite belt. Das 
et. al., (1987) carried out an interdisciplinary study in ophiolites of Manipur and 
evaluation of potential mineralization. 
 
Table 1:Generalized Litho-Stratigraphy of Manipur State. (Modified After Ibotombi 

& Singh, 2006 And Kesari, 2011) 

AGE GROUP FORM
ATION 

LITHOLOGICAL DESCRIPTION 

Recent Quaternary  Alluvium and terrace deposits, sand, silt, clay, 
gravel, pebbles and boulders, etc. 

                       ---------------------------Unconformity--------------------------------------- 
Oligoce
ne 

Barail Laisong Thin to medium-bedded grey sandstone with 
trace fossils, cross-bedded sandstone, ripple 
marks, coal streaks and plant fossils 

                        -----------------------------Gradational Contact-----------------------------
---- 
Eocene Disung Upper 

Disung 
Thinly bedded shale with thin intercalations of 
siltstone and sandstone containing exotic 
blocks of limestone, polymictic conglomerate, 
and quartzite. Ophiolite-derived lithic clast of 
basalt, peridotite, and volcanic. Large-scale 
cross-bedded sandstone with trace fossils and 
coal streaks. 
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 Ophiolite belt 
 
The Ophiolite Belt is the southern continuation of the Naga Hills Ophiolite Belt 
showing a general NNE-SSW trend. Lithologically the Ophiolite Suite is characterized 
by tectonised mantle peridotite (lherzolite), transitional peridotite (mostly 
hurzburgite), cumulate mafic/ultramafic sequence (peridotite, layered gabbro, 
anorthosite, and plagiogranite), volcanic (pillow basalt and andesite) and volcano-
clastics. 
 

------------------Gradational Contact-------------
------ 
Thin to medium bedded shale and Sandstone 
rhythmite, thinly bedded shale with large scale 
trough cross-bedded sandstone at places. 
Contains exotic blocks of Quartzite and 
limestone 
 

  -----------------------------Gradational Contact---------------
--------------------- 

  Lower 
Disung 

Thinly bedded shale with thin intercalations of 
siltstone and sandstone. Thin chart 
interbedded with shale at places. Slate phyllite 
at the base 

-------------------------------------------Tectonic Contact-----------------------------------
------------------------------ 
Cretaceo
us to 
 Lower 
Eocene 

Oceanic  
Pelagic  
Sediments 

Lushat Thinly bedded shale with siltstone 
intercalations, thinly bedded intercalations of 
volcano tuffaceous green, whitish and purplish 
ash beds with marl, chert bearing radiolarians 
and diatoms 

  ----------------------Gradational Contact---------------- 
Cretaceo
us to 
Early 
Eocene 

 Ophiolit
e Suite 

Volcanic rocks with flow breccias, gabbro 
plagiogranite/pyroxenite/ilherzolite/hurzburg
ite/dunite/peridotite exhibiting high degree of 
serpentinization with disseminated nodular, 
massive podiform chromite and layered 
chromite. 

                                          ------------------Base not exposed--------------------------------
----- 
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Tectonite mantle Peridotite 
 
Tectonised mantle peridotite is partly exposed along the Shirui-Phangrai road section 
and Gamnom-Singcha village road section as detached blocks and lenses embedded 
within a strongly deformed and serpentinised matrix. 
 
Transitional Peridotite 
 
Transitional peridotite is mainly exposed at Shirui, Phangrai, and Gamnom villages, 
characterized by harzburgite with minor lherzolite occurring as detached blocks and 
lenses embedded within a strongly deformed and serpentinised matrix, with thick 
limonitic soil capping developed above the rock. The transitional peridotite occurs as 
a lensoidal outcrop within the ocean pelagic sediments having varying dimensions in 
linear arrangement following the NNE-SSW strike of these bodies having thrust 
contact. Chromitite pods of varying dimensions are also found to occur within 
transitional peridotite units. 
 
Cumulate 
 
Above the transitional peridotite, there is a layered mafic-ultramafic cumulate. This is 
well exposed in the higher topographic reaches, such as the hilltops of Gamnom, 
Shirui, Phangrai, and east of Kalhang Khunou village. The cumulate is represented by 
the peridotite and gabbro as major lithounits. The sparse vegetation cover in these 
areas also makes the cumulate more visible. 
 
Gabbro 
 
The mafic cumulates are characterized by the gabbro and its anorthositic variants 
exposed east of Shirui peak and Gamnom village. 
 
Volcanics 
 
Volcanic rocks at the east of Phangrai zero point are represented by 
vesicular/amygdular flow basalt, Andesite, and volcanic agglomerate. These rocks 
interbed with chert and cherty limestone from Flinch Corner to the Gamnom village 
section. 
 
Ocean Pelagic Sediments 
 
The ocean pelagic sediments are well exposed in the eastern part of the east of Kalhang 
Khunou, Phangrai, and Gamnom-Singhcha villages, where the mafic-ultramafic 
Ophiolite-thrusted slice sheets lie above the Ocean Pelagic Sediments (OPS). 
 
Olistostrome 
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The olistrostromal lithounit occurs in close association with the Disang shale. The 
major Olistostrome unit occurs in between the Disang Group of rocks and the 
Ophiolite Belt. This lithofacies is characterized by the chaotic distribution of exotic 
olistholit blocks of limestone, sandstone, and siltstone within shale along the Thoubal 
River section east of Kalhang Khunou village. 
 
Disung Group 
 
The Paleogene Disang sediments are well exposed along the western part of Ukhrul 
town, Kachai, Lamlang, Tuinem, Tallui, and Phadang villages. Geomorphologically the 
Paleogene sedimentary topography has attained second-order matured topography. 
The Paleogene Disang sediments are dissected by the series of almost NNE-SSW 
trending east-dipping thrust slices. 
 
Lower Disang Formation: The lithofacies assemblage of this formation is defined 
by the predominance of argillite lithofacies, which is well exposed in and around the 
west of Ukhrul town, Choithor, Kachai, and Tulloi village sections. 

 
Upper Disang Formation: This lithofacies overlies the Lower Disang Formation 
having a gradational litho-contact. The area around Ukhrul town, Hundung, and 
Shangshak Khunou villages is characterized by dark grey shale, siltstone, and 
sandstone rhythmite sequences. The sedimentary structures have various proportions 
of thin to thick horizontal laminations, large-scale trough cross-bedding, small-scale 
current ripple cross laminations, and ripple marks. Additionally, there have been 
findings of Cruziana (Thallasinoid horizontalis isp. and Helminthopsis albelii sp.) and 
Skolithos (Ophiomorpha isp. and Ophiomorpha nodusa isp.) ichnofossil assemblages, 
as well as gastropod faunal assemblages like Turritella sp. and bivalvia. 
 
Barail Group 
 
The Barail Group, represented by the Laisong Formation is well exposed in the western 
part of and around Lamlang, Lamlang Shikor, Somdal Khullen, and Kachai, Hokhorim 
villages. The Laisong Formation is characterized by the predominance of arenaceous 
over argillaceous proportion. The presence of well-preserved plant leaves impressions 
and wood fossils with coal streak located north of Shirui village support a shallow 
marine deltaic depositional environment for the Laisong Formation. 
 
Recent Alluvium 
 
The recent alluvium consists of sandy soil, silt, and clay which can be categorized as 
residual or transported soils. These sediments are visible along the Thoubal River and 
its tributaries. This geological formation is characterized by large-scale cross-bedded 
sand, which is a result of meandering fluvial deposits. 
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Fig No 3: Geological map of the area around Ukhrul, Naga-Manipur Hills, Manipur 

covering T.S. Nos. 83K/7,8,11 & 12. 
(Modified after Joshi and Vidyadharan, 2008) 

 
Structure 

The intensity of deformation in the Ophiolite suite increases from west to east. The 
tectonic contact between the Ophiolite and sedimentary succession can be clearly seen 
along the Gamnom-Singhcha village section. The strike of the bed is NNE-SSW, with 
a sub-vertical eastward dip ranging from 78° to 88°. Within the mafic/ultramafic 
sequence, the contact zone shows extensive development of mylonite, 
serpentinization, and talcose alteration. The OPS in this zone are slightly 
metamorphosed to slate and phyllite, which are easily identified by the slaty cleavage 
and sweat quartz veins aligned along the S1 planes. 
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2.1.2.2 Local Geology 

The proposed block occupies 34.15 sq. km and part of the Manipur ophiolite belt. 
Trend of ophiolite belt NNE-SSW. Rocks found within the proposed block boundary 
are Peridotite, sandstone, shale, limestone, volcanic ash bed, chert, Olistoliths. Mostly 
at places, Peridotites are serpentinized with the development of probable slickensides 
throughout the rock. In some places, exposure of peridotite with hobnail texture has 
been found. In some places, the development of secondary veins of probable talc/other 
secondary minerals has been found. Peridotite at some places also shows the relict 
dunite pods. Almost all the Peridotites along the slope of the hill have been covered 
with soil and mostly devoid of vegetation. Lateritic soil profile has been developed over 
Peridotite which are suitable target zone for Ni and PGE minerals. Boulders of massive 
chromite has been found as float ore along the upper side of the hill slope, very near to 
the top of the hills. Chromites are mostly found within serpentised peridotite. 

Fig No 4: Serpentinized Peridotite Fig No 5: Hobnail Texture  
 

  
Fig No 6: Relict Dunite Pods within 

Peridotite 
Fig No 7: Chromite bearing 

serpentinized Peridotite 
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2.1.3 MINERAL POTENTIALITY BASED ON GEOLOGY, GEOPHYSICS, 
GROUND GEOCHEMISTRY: 

Geochemical mapping (1:50,000) in the Ophiolite belt in parts of Ukhrul 
District, Manipur was carried out by By A.Elow (Senior Geologist) L. 
Somorjit Singh (Senior Geologist), Geological Survey of India(Field 
SeasoN:2018-19).  

             A total of 9 nos. of stream sediment samples (Table No 2) 1 Nos. each 
of soil (C Horizon) and regolith collected for chemical analysis within the 
proposed block. 

 

Fig No 8: Stream Sediment Sample Location within the Block 

 

Table 2: Analysis of Stream Sediment Samples 

Sample No. Co(ppm) Cr(ppm) Ni(ppm) 

83K8/101/S/18 141 2567 2474 

83K8/102/S/18 206 2859 5681 

83K8/103/S/18 155 2852 1651 
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83K8/114/S/18 19 218 69 

83K8/115/S/18 53 128 113 

83K8/116/S/18 182 4130 1453 

83K8/128/S/18 14 108 50 

83K8/129/S/18 49 724 568 

83K8/130/S/18 28 313 100 
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Figure 8: Geological map of the proposed block

(Source: Geological Survey of India) 
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2.1.4 SCOPE FOR THE EXPLORATION: 

a. Large scale mapping in 1:12,500 scale 
b. Channel sampling 
c. Bed Rock Sampling 
d. Pitting and trenching 
e. Scout drilling 
f. Petrographic study 
g. Geophysical investigation (Magnetic and SP survey)  
h. Petrographic study 
i. Chemical analysis and ICPMS of the samples for PGE and AAS for Ni, 

Cr. 
j. Geological report preparation 

 

2.1.5 OBSERVATION AND RECOMMENDATIONS OF PREVIOUS WORK: 

Geochemical mapping in the Ophiolite belt in parts of Ukhrul District, 
Manipur was carried out by By A.Elow (Senior Geologist) L. Somorjit Singh 
(Senior Geologist), Geological Survey of India in Field SeasoN:2018-19. 
  
The high values of Cr (52 to 4810 ppm), Ni (917 to 5681 ppm) and Co (88 to 
678 ppm) are observed in the stream sediments collected from eastern part 
of the study area i.e, NNE-SSW trending ridges of Phangrai, Shirui and 
Gamnom village, where mafic/ultramafic rocks of ophiolite is exposed. 
 The strong positive correlation of Cr with Ni and Co indicates derivation of 
the sediments from the mafic/ultramafic mantle peridotite. The presence of 
podiform chromite in the field outcrop corroborates the geochemical 
anomalies. 
One Soil Sample collected from regolith horizon characterised by the reddish 
limonitic soil (Near Phangrai area) has good value for Ni (4555 ppm) and 
Chromite (6749 ppm). 

Based on the evaluation of previous work, the present Reconnaissance 
Survey program at G-4 level has been prepared. The Geological Mapping 
combined with surface, stream and soil sampling, pitting, trenching fallowed 
by geophysical investigation and  scout drilling will be helpful in assessing 
the disposition of the mineralized zones, structural features like shears and 
faults if any. 
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2.2 Previous Work:  

2.2.1 GSI EXPLORATION: 

Geochemical mapping in the Ophiolite belt in parts of Ukhrul District, 
Manipur was carried out by By A.Elow (Senior Geologist) L. Somorjit Singh 
(Senior Geologist), Geological Survey of India in Field SeasoN:2018-19. 
  
The high values of Cr (52 to 4810 ppm), Ni (917 to 5681 ppm) and Co (88 to 
678 ppm) are observed in the stream sediments collected from eastern part 
of the study area i.e, NNE-SSW trending ridges of Phangrai, Shirui and 
Gamnom village, where mafic/ultramafic rocks of ophiolite are exposed. 
 The strong positive correlation of Cr with Ni and Co indicates derivation of 
the sediments from the mafic/ultramafic mantle peridotite. The presence of 
podiform chromite in the field outcrop corroborates the geochemical 
anomalies. 
One Soil Sample collected from regolith horizon characterised by the reddish 
limonitic soil (Near Phangrai area) has good value for Ni (4555 ppm) and 
Chromite (6749 ppm). 
 
Systematic geological mapping and mineral investigation in the serpentinite 
belts in parts of eastern Manipur districts was carried out By Mazumdar and 
Rapa (1972-73). High value of Ni and Cr was also found from the soil sample 
collected by them. 
 
Based on the evaluation of previous work, the present Reconnaissance 
Survey program at G-4 level has been prepared. 
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2.3 Block Boundary:  

The block falls in survey of India toposheet no 83K/8 of Manipur and covers 
34.15 Sq. Km area in and around villages named Phangrai, Langhur, Shihai 
Khullen and Shiroy of Ukhrul district. The Co-ordinates of the corner points 
of the proposed block area are given below. 

   

   

   

   

   

 

2.4 Planned Methodology 

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

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

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

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

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

iii) Ground Geophysical Survey: Based on the geology of the area, SP 
and Magnetic survey will be conducted. 
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iv) Channel Sampling: Based on the availability of the exposure, channel 
sampling will be carried out. Dimension of 50m X 0.1 m X 0.1m 
(L×W×D) may be used for collection of rock-chip samples.  

v)  Trenching/Pitting: Shallow trenching/Pits (Excavation) shall be 
carried out in the potential zones identified based on the 
results of geological mapping and geochemical sampling. A provision of 
shallow trenching on mineralized zones (if any) (1m wide X 2m 
deep) with 100 cubic meters is kept. Trenching will be carried out on su
rface up to a depth of 1 m (maximum 2 m depth from surface) after rem
oval of soil/weathered column in the area. Locations of trenches on gro
und will be decided by field geologist based on field observations (positi
ve outcome of the bedrock sampling). A provision of 150 no of primary 
trench/channel samples each is kept for analysis. 

vi) Scout Drilling: Based on Geological Mapping, Geochemical Sampling, 
the extension of the mineralized zones (ore bodies) will be marked. To 
find out the potentiality of mineralized zones in strike & dip direction, 5 
no scout boreholes involving 500m of drilling will be carried out for 
upper (first) level of intersection of mineralized zones.  

vii) Chemical Analysis: All samples need to analyzed for Cr, Ni, Co and 
PGE (Bed Rock Sample). 

viii) Petrographic study: XRD studies have mostly been performed on 
grab samples to determine the grain size morphology and crystallinity.  

ix) Data verification and Quality Check: Standard reporting of resources 
are classified and estimated by using two types of data. Data acquired from 
previous exploration and data generated by exploring the block.  Data 
verification and Gap analysis is the interpretive or indirect methods. 
Interpretive Data may include results from mapping, seismic, magnetic, gravity 
and other geophysical and geological surveys. An Interpretive Data, may be 
used in conjunction with Explored Data to improve confidence levels. 

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

Components G4 Quantum of Work 
Aerial 
Reconnaissance 

Remote sensing, airborne 
geophysical survey etc. 

34.15 sq.km 

Geological 
Mapping  

i)  1:12,500 Scale 
 

Geological mapping 
34.15 sq.km  

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

 

Geochemical 
Survey 

i) Regional grab/ chip/ 
stream sediment/ soil 
sampling 

BRS:100 
SS: 100 

 
ii) Recording of broad 

geomorphology, 
drainage etc. 

60 days 

Geophysical 
Survey 

Magnetic Survey and IP Survey Ground Magnetic and 
Gravity Survey: over 
550 station point 
IP: 26-line km (Line 
spacing 200-400m) 

Channel 
Sampling 

 100 Cub m 

Scout Drilling/ 
systematic 
drilling only 
systematic 
drilling 

Few boreholes if required along 
the positive profiles delineated by 
surface sampling/ pitting/ 
trenching 

500m 

Core sample Sample from mineralize zones as 
well as hanging wall/ footwall 
side to be collected. 

250 nos. drill core 
samples and 250n 
trench samples. 

Petrographic and 
mineralogical 
studies  

Principal rock types, mineral 
assemblage, identification of 
minerals of interest   

Surface sample 
analysis (Grab/Chip): 
50 
XRD: 30  
XRF:  
Major oxides for 30 
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Trace elements: 14 
elements from 30 
samples 

Synthesis of all 
available data  
 
Not required in 
the quantum of 
the work  

i. Integration of regional 
geophysical, geological 
and geochemical data, 
if not done earlier 

ii. Synthesis of all 
available data and 
report writing 

3 Hard copies 
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2.6 Project schedule 

 

Item of work in 
monthly time frame 

Month-1 Month-2 Month-3 Month-4 Month-5 Month-6 Month-7 Month-8 Month-9 Month-10 Month-11 Month-12 

Ground Geophysical 
Survey                       

         Magnetic Survey                       

         IP Survey       
      

          

Geological Survey                       

Large Scale mapping in 
1:12,500 Scale 

                      

Geochemical Survey                       

Soil and Stream  Sediment 
sampling 

                      

Bed Rock Sampling                       

Trenching                       

        Trenching         
    

          

Chemical Analysis                       

  Soil and Stresm sediment 
samples analysis            

  
          

        Bed rock sample 
analysis            

  
          

        Drill core samples 
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Scout Drilling (if 
required) 

                      

       Drilling                   

       Core Logging/sampling                   

Petrographic and 
Mineral        graphic 
studies 

                      

        Pterographic study                       

        XRD/ XRF study                       

Geological report             
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2.7 Project cost 

Sl. 
No. 

Item of Work 
SoC 

Sr.No  
Unit Qty 

Cost per 
unit/ per 

day/ 
manday 
(In Rs.) 

Total Amount 
(In Rs.) Remarks

  
Preparation of Exploration 
Proposal 

5.1 Lumsum 1 380000.00 380000   

1 Geophysical Survey             

  
Magnetic Surveys 3.2a per 

station 
550 1800.00 990000   

  Induced-Potential (8 20-line km) 3.3a Line Km 26 69950.00 1818700   

  
Processing + Interpretation Cost 
(Charges for Expert Geophysicist) 

3.18a Mandays 120 9000.00 1080000   

2 

Geological Mapping (Scale 
1:12,500) 

  
    

  
  

  

Charges of Geologist (2 Geo- 
3month) 

1.2b Mandays 180 11000.00 1980000   

Labour Charges (2 Helper for 
each geo) 

  Mandays 360 494.00 177840 Amount will 
be reimburse
as per the 
notified rates 
for unskilled 
labor by the 
Central 
Labour 
Commissioner 
or 
respective 
State Govt. 
whichever is 
higher 

3 

Geochemical Survey             
a) Charges of Geologist 1.2b Mandays 30 11000.00 330000   
b) Labour Charges   Mandays 60 494.00 29640 Amount will 

be reimburse 
as per the 
notified rates 
for unskilled 
labor by the 
Central 
Labour 
Commissioner 
or 
respective 
State Govt. 
whichever is 
higher 
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Sl. 
No. 

Item of Work 
SoC 

Sr.No  
Unit Qty 

Cost per 
unit/ per 

day/ 
manday 
(In Rs.) 

Total Amount 
(In Rs.) Remarks

( Reg. Geo = Rs11,000/day as per 
NMET SoC), 

  
        

  

(Unskilled Labour cost @ Rs 
494/day as per Min. of Labour rate, 
April 2023) 

  

        

  

4 
Trenching             
Trenching 2.1.1 cu.m 100 3330.00 333000   

5 
Sample Preparation             
sampler charges for Sample 
processing work 

1.5.2 Mandays 60 5100.00 306000   

6 

CORE DRILLING (500m/ 5 BH)             
a) Drilling camp setting cost 2.2.9a Lumsum 1 250000.00 250000   
b) Monthly Accommodation 
charges for drilling camp 

2.2.9 Months 1 50000.00 50000   

c) Transportation of Drill Rig & 
Truck associated for drill 

2.2.8 per km 3500 36.00 126000   

d) Land/Crop Compensation 5.6 per BH 5 20000.00 100000   
e) BH fixation and demarcation of 
Coordinates and RL of BH by 
DGPS 

1.6.2 per BH 6 19200.00 115200   

f) Road Prepartion ( Dozzing 
Charges,Drill site) 

2.2.10b Km 5 32200.00 161000   

g) Drilling (NQ Size Core) (5 BH)( 
Hard Rock of 300m) 

2.2.1.3a Mtr 500 11500.00 5750000   

i) Bore Hole Plugging by Cement 2.2.7b i per m 5 150.00 750   
j) Construction of Concrete Pillar 
(12" X 12" X 30") 

2.2.7a per BH 5 2000.00 10000   

k) Drill Core Preservation 5.3 per m 250 1590.00 397500   
l) Drill camp winding cost 2.2.9b Lumsum 1 250000.00 250000   

7 Total Field Exploration Cost         14635630   

8 

Additional Rate for exploration 
work in North Eastern States 
and Hilly Terrain of Himalaya 

Para 5 
of SoC 

      

49029360.5 Additional 
Rate (3.35) 
for 
exploration 
work in North 
Eastern States 
and Hilly 
Terrain of 
Himalaya  

9 Laboratory Study             

10 

Bed Rock Samples             
a) Bed Rock samples (including 
10% check samples) by ICPMS 
for PGE 

4.1.5d Nos 110 11800.00 1298000   
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Sl. 
No. 

Item of Work 
SoC 

Sr.No  
Unit Qty 

Cost per 
unit/ per 

day/ 
manday 
(In Rs.) 

Total Amount 
(In Rs.) Remarks

b) Bed Rock samples (including 
10% check samples) by AAS  for 
Ni and Cr 

4.1.7a Nos 110 2506.00 275660   

c) Bed Rock samples (including 
10% check samples) by XRF for 
Major Oxides 

4.1.15a Nos 110 4200.00 462000   

Soil and Stream Sediment 
Samples 

  Nos 110       

a) Soil and Stream sediment 
Samples (including 10% check 
samples) by ICPMS for PGE 

4.1.5d Nos 110 11800.00 1298000   

b) Soil and Stream Sediment 
Samples (including 10% check 
samples) by AAS for Ni and Cr 

4.1.7a Nos 110 2506.00 275660   

c) Soil and Stream Sediment 
Samples (including 10% check 
samples) by XRF for Major 
Oxides 

4.1.15a Nos 110 4200.00 462000   

Drill Core Samples   Nos 110       
a) Drill core samples (including 
10% check samples) by ICPMS 
for PGE 

4.1.5d Nos 110 11800.00 1298000   

b) Drill core samples (including 
10% check samples) by AAS for 
Ni and Cr 

4.1.7a Nos 110 2506.00 275660   

c) Drill core samples (including 
10% check samples) by XRF for 
Major Oxides 

4.1.15a Nos 110 4200.00 462000   

Trench Samples             
a) Trench samples (including 10% 
check samples) by ICPMS for 
PGE 

4.1.5d Nos 110 11800.00 1298000   

b) Trench samples (including 10% 
check samples) by AAS for Ni 
and Cr 

4.1.7a Nos 110 2506.00 275660   

c)Trench samples (including 10% 
check samples) by XRF for Major 
Oxides 

4.1.15a Nos 110 4200.00 462000   

i) Petrographic Studies (BH core 
+ Surface Samples) 

            

        a) Preparation & Study of 
thin section 

4.3.1 Nos 15 2,353.00 35295   

        b) Study of thin section for 
petrography 

4.3.4 Nos 15 4,232.00 63480   

        c) Preparation of polished 
section 

4.3.2 Nos 10 1,549.00 15490   

        d) Study of polished section 
for mineragraphy 

4.3.4 Nos 10 4,232.00 42320   
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Sl. 
No. 

Item of Work 
SoC 

Sr.No  
Unit Qty 

Cost per 
unit/ per 

day/ 
manday 
(In Rs.) 

Total Amount 
(In Rs.) Remarks

        e) Digital photomicrograph of 
thin polished 

4.3.7 Nos 10 280.00 2800   

11 Exploration Report 5.2.iii          

12 Peer Review charge            

  
 TOTAL    

      5,90,81,327.07 
  

  Add GST @ 18%         1,06,34,638.87   

  Grand Total Including GST            

 

 

2.8 Reference 

1. Interim report on geochemical mapping in the Ophiolite belt in parts of ukhrul district, Manipur 
(Field Seaso:2018-19) By A.Elow (Senior Geologist) L. Somorjit Singh (Senior Geologist), 
Geological Survey of India. 
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Plate-1 

Geological map on 1:50,000 with location index  
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Plate-2 

Geological map on 1:50,000 
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Plate-3 

Ground geophysical map/s (NGPM) on 1:50,000 

(Not Available)  
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Plate-4 

Aeromagnetic map/s 

(Not Available)  
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Plate-5 

Geological map with proposed block boundary  
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Plate-6 

Proposed block boundary over Land use/ Accessibility 
map  

Not required at G4 stage 
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Plate-7 

Location Map of proposed Block on Toposheet  
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