
Mineral
Resources 

Of 
Himachal
Pradesh

By

Arun K. Sharma ,
State Geologist ,

Himachal Pradesh
Geological Wing ,

Department of Industries,
Udyog Bhawan ,

Shimla-1 , Himachal Pradesh -171009

Rajneesh Sharma,
Geologist,

Geological Wing ,
Department of Industries,

Udyog Bhawan ,
Shimla-1 , Himachal Pradesh -171009

Dr. H. R. Dandi
Geologist,

Geological Wing ,
Department of Industries,

Udyog Bhawan ,
Shimla-1 , Himachal Pradesh -171009



Mineral Resources of Himachal Pradesh
Arun K. Sharma , Rajneesh Sharma, Dr. H. R. Dandi 

Contents

Content Page No
1 Introduction 1

2 Minerals 1
3 Mineral Deposits 2

3.1 Igneous Minerals 3

3.2 Metamorphic Minerals. 3
3.3 Sedimentary Minerals. 3
3.4 Hydrothermal minerals. 4

4 Distinctive Characters of the Minerals 4
4.1 Color 4

4.2 Streak 4
4.3 Luster 4
4.4 Hardness 4
4.5 Specific Gravity 5
4.6 Cleavage 5
4.7 Crystal form 6

5 Mineral Resource 6
5.1 Inferred Mineral Resource 6

5.2 Indicated Mineral Resource 6
5.3 Measured Mineral Resource 7

6 Mineral Reserve 7
6.1 Probable Mineral Reserve 7

6.2 Proven Mineral Reserve 7

7 Distinctive Characters of the Mineral Deposit 7
8 Importance  of Mineral Resources 8
9 Global Scenario 8

9.1 History 8

9.2 Modern mineral history 10

10 National Scenario 12
10.1 Past history 12

10.2 Pre Independence era 13
10.3 Post Independence Period 13
10.4 Present mining scenario 14

i



11 Geology of Himachal Pradesh 21
11.1 Sub-Himalayas 22

11.2  Lesser Himalayas 22
11.3 Higher Himalayas    23
11.4 Geological Structural Belts 24

11.4.1  Siwalik Autochthon to Parautochthon Belt. 24

11.4.2 Lower Tertiary Parautochthon Belt with Subsidiary Belt of Shali. 25

11.4.3 The Simla Group Belt. 25

11.4.4 The Outer Krol Belt Superficial Nappe. 25

11.4.5 The Jaunsar and Inner Krol Belt Superficial Nappe. 25

11.4.6 Rampur Belt. 25

11.4.7 Larji Belt. 25

11.4.8 The Crystalline Thrust Sheet of Kullu. 25

11.4.9 Jutogh Thrust Sheet. 26

11.4.10 Vaikrita Thrust Sheet 26

12 Mineral Wealth of Himachal Pradesh 34
12.1 Minerals exploited  in Himachal Pradesh 35

12.1.1  Limestone 35

12.1.2  Baryte 60

12.1.3  Rock Salt 63 

12.1.4 Silica Sand 67

12.1.5 Building Stones 69

12.2 Other Minerals 79
12.2.1 Asbestos 79

12.2.2 Bauxite 79

12.2.3 Beryl 80

12.2.4 Clays 82

12.2.5 Coal 85

12.2.6 Copper 86

12.2.7 Flourspar 90

12.2.8 Galena 90

12.2.9 Garnet 92

12.2.10 Gold 93

12.2.11 Gypsum 96

12.2.12 Iron Ore 99

12.2.13 Kyanite 103

12.2.14 Lithium 104

12.2.15 Magnesite 104

12.2.16 Mineral Water 107

ii



12.2.17 Molybemum 108

12.2.18 Nickel & Cobalt 108

12.2.19 Ochre 108

12.2.20 Pyrite 108

12.2.21 Radioactive Minerals 112

12.2.22 Rock Phosphate 115

12.2.23 Silver 117

12.2.24 Rubidium 118

12.2.25 Stibnite 118

12.2.26 Sulphur 121

12.2.27 Talc/ Steatite 122

12.2.28 Tourmaline 122

12.2.29 Zinc 122

13 Mineral Regulation in Himachal Pradesh 122
13.1 Geological Wing 122

13.2 Mineral Regulation: 123
13.2.1 Acts 123

13.2.2 Rules 123

13.2.3 Policy Guidelines 124

13.3 Details of the leases granted 126
13.4 Mineral based Industries 126
13.5 Employment 127
13.6 Royalty  received 127

iii



Tables
Table No. Table Page No

Table No  1.  Showing Mohs' relative hardness scale. 5
Table No  2 World mineral production 11
Table No  3  Numbers  of reported mines in India 16
Table No  4.  Showing %age of World production and India’s rank in the world 18
Table No  5  Mineral production in India 18
Table No  6 General Stratigraphy of the Himachal Pradesh 27
Table No  7 Production of various minerals in Himachal Pradesh 34
Table No 8 Specification of limestone  for the Steel Industry 35
Table No  9 Distirct wise details of Limestone Reserves 37
Table No. 10 Showing general stratigraphy of the Broh-Sind area 42
Table No  11 Litho-stratigraphy of the Shali Group 46
Table No  12   Average chemical analysis of the Sundernagar area limestone  49
Table No  13 Litho- Stratigraphy of the Guma- Rohana- Sugraithi Area 50
Table No  14  Average chemical analysis  of the Guma- Rohana- Sugraithi Area 53
Table No  15  Reserve and chemical analysis of some of the limestone of District Sirmour 55
Table No  16 The Gelogical  reserve in the Kaslog Mangu area,  Tehsil Arki, District Solan 58
Table No  17 The Gelogical  reserve in the Bagga- Bhalag  area, 

Tehsil Arki, District Solan
59

Table No  18  The average chemical analysis of  the Bagga- Bhalag Limestone deposit, District 
Solan, H.P.

59

Table No  19  Showing chemical analysis of the Kanti Baryte 60
Table No  20 Showing chemical analysis of the Tatyana Baryte 61
Table No  21  Result of 11 Nos. of bore holes drilled at the Drang Rock Salt deposit. 65
Table No  22 Chemical analysis of silica boulders of the Una District 67
Table No  23 Specifications of the Slate Tiles  67
Table No  24 Reserves of the Slate in the State 72
Table No  24  Physio- mechanical property of the Khaniyara Slates 73
Table No  26 Production of Slate in the State  74
Table No  27  Building stone bearing Formations of the Himachal Pradesh 75
Table No  28 Approximate  reserve of  sandstone and quartzite 

in Himachal Pradesh
77

Table No  29 Important  river born bearing  Formations of Himachal Pradesh 78
Table No  30 Chemical analysis of the clay of Mandi- Karsog area 84
Table No  31 Showing the dimensions of various  old copper workings  in  Narul area, District 

Kullu
87

Table No  32 Showing the chemical analysis of mineralized samples from the Danala area, 
District  Kullu

87

Table No  33 The analytical results of the mineralized samples from the Silagharat old copper 
mine

88

Table No  34 Summary of the analysis of the sediments from   Bilaspur District 94
Table No  35 Summary of gold value in   the samples from SE of Basoli ,  District Una 94
Table No  36 Gold value in the samples from Sirmour District 95
Table No  37 Detail of reserve of iron ore in Lana Cheta area 101
Table No  38 The  chemical analysis of the  Muchetar  Nala magnesite deposits 105
Table No  39 Chemical analysis of the spring water  of Jawalmuki area 107
Table No  40 Chemical analysis of the pyrite sample from Rampur area 109
Table No  41 Chemical analysis of the pyrite sample from Rahana  area 110
Table No  42 Uranium occurrences in Kullu district (Narayan Das et al. 1979) 113
Table No  43 Description of stibnite and associated sulphide ore 

veins in Bara Sigri area
120

Table No  44 Detail of Leases granted in Himachal Pradesh 126

iv



Figures
Figure No Figure Page No

Figure 1 Geological Division of the Himachal Pradesh in two tectogene of Tethys 
and the Lesser Himalaya tectogene

21

Figure 2 Showing distribution of Siwalik Autocthon Unit in Himachal Pradeseh 24
Figure 3  Showing distribution of Shimla Group Belt in Himachal Pradesh 25
Figure 4 Showing distribution of Jutogh thrust sheet in Himachal Pradesh 26
Figure 5  Geological Map of  Himachal Pradesh 33
Figure 6  Showing distribution of limestone bearing Formations in Himachal 

Pradesh
38

Figure 7 Geological Map of the Gagal Limestone  39
Figure 8 Showing Geology of Broh- Sind Area 42
Figure 9 The detail geological map of the Alsindi area 48
Figure 10  Showing geological map of the Guma- Rohana – Sugraithi Limestone  

deposit
53

Figure 11 Geological Map of the Kothi-Sal-Bagh limestone  Deposit Distt. Shimla 54
Figure 12  Limestone  bearing belts of the Sirmour District 56
Figure 13  Production of Limestone in  Himachal Pradesh 59
Figure 14  Showing %age of total production of limestone by M/S ACC, M/S CCI,  

M/S GACL and other Limestone Mines of District Sirmour
60

Figure 15  Production of Baryte in the Himahcal Pradesh 62
Figure 16 Location of baryte in Himachal Pradesh 62
Figure 17   Occurance of Rock Salt in  Himachal Pradesh 66

Figure 18 Production of Rock Salt In the Himachal Pradesh 66
Figure 19  Production of Silica Sand in the Himachal Pradesh 68
Figure 20 Showing important locations of silica sand  and quartz crsutal deposits 69
Figure 21  Showing the distribution of the Slate bearing horizons of Himachal 

Pradesh
71

Figure 22  Distribution of the building stone bearing rocks in the  Himachal Pradesh 77

Figure 23 Production of the building stone in the Himachal Pradesh 78
Figure 24 Showing location of occurrence of Asbestos in Himachal Pradesh 79
Figure 25 Showing location of occurrence of Bauxite  in Himachal Pradesh 80
Figure 26 Showing locations of occurrence of Beryl   in Himachal Pradesh 81
Figure 27 Showing location of clay deposits in Sirmaur district 82
Figure 28 Showing clay deposits of Himahcal Pradesh 84
Figure 29 Showing occurrence of coal in Himachal Pradesh 86
Figure 30 Showing location of Copper ore in Himachal Pradesh 89
Figure 31 Location of Galena occurrence in Himachal Pradesh 92
Figure 32 Showing location of Gold deposit in Himachal Pradesh 95
Figure 33 Showing location of Gypsum  deposits in Himachal Pradesh 98
Figure 34 Iron ore deposit of Lana Cheta, District Sirmour 101
Figure 35 Location of Iron ore deposits  of  Himachal Pradesh 103
Figure 36 Kyanite  occurrence  of Himachal  Pradesh 104
Figure 37 Location of magnesite occurrence in the Himachal Pradesh 106
Figure 38 Location of Mineral water occurrence in Himachal  Pradesh 108
Figure 39 Location of Pyrite  occurrences of Himachal Pradesh 112
Figure 40 Location of Uranium mineral  occurrence in the Himachal Pradesh 114
Figure 41 Showing rock phosphate bearing horizon of H.P. 117
Figure 42 Showing location of Stibnite ore 120
Figure 43 Showing location of Sulphur deposit in Himachal Pradesh 121

v



Photo
Photo No. Photo Page No 
Photo 1 Image of  Gaggal Limestone  Deposit and M/S A.C.C. Cement Factory  40

Photo 2&3  View of M/S ACC Cement Plant  at Barmana during Year 1988 and in 
2005

40

Photo 4 Google earth 3 D image  of  Broh Sind Pallan limestone   belt showing 
general physiography of the  area.

41

Photo 5 Image of area from Google earth to show general physiography of the 
area

45

Photo 6 Showing limestone  of the Alsindi area 47

Photo 7 View of Sundernagar Limestone Deposit 49

Photo 8 View of Guma- Rohana- Sugraithi Limestone  Deposit
( Curtsey Google earth) 

51

Photo 9 View of   Rohana- Bigrauli –Bohar Block 51

Photo 10  View of Guma Bhatkar-Sobal-Paban-Bandar Block 52

Photo 11 View of Sugraithi- Chaur- Badera Block 52

Photo 12  View of Kothi-Sal-Bagh limestone  Deposit Distt. Shimla 55

Photo 13  Drilling work, being done by Geological Wing, Department Industries, 
Himachal Pradesh,  at Kothi for detail proving of  the deposit

55

Photo 14 View of  Manal Limestone mine of  M/S C.C.I Limestone Mine 57

Photo 15  Original view of the Kashlog limestone deposit ( 1992 ) 58

Photo 16 Photo 14: View of M/S GACL Kashlog Limestone Mine During 2004 58

Photo 17   Showing only underground mine in  private sector  in Himachal 
Pradesh

61

Photo 18 Silica Boulders of Hum Khad, District Una 68

Photo 19  Silica Boulder qyarry , Hum Khad, District Una 69

vi



Mineral ResourceHimachal Pradesh  

Mineral Resources of Himachal Pradesh
Arun K. Sharma , Rajneesh Sharma, Dr. H. R. Dandi 

1. Introduction 
Any of the many substances of the earth, the ocean and the air, useful to mankind,

becomes  a  resource once economic  interest  sets  in.  A material  may be economically
useless  one day but can became a valuable resource the next. 

Resource can be human and physical and physical resources are either natural or
manufactured.  The  natural   resources  are  further  categorized  as  plants,  animals  or
minerals,  but  these  may  be  extended  to  include  the  soils  of  the  earth,  water,  the
atmosphere and energy from the  sun.

Physical   resources  are  further  classified  as  non  renewable  like  minerals  or
renewable like plants or water. The non renewable resources may be regarded as fund
resources which are diminished by use, whereas the renewable resources may be termed
as flow resources, and  with careful use may last indefinitely. 

In  this  article,  minerals  as  one  of  the  most  important  non-  renewable  natural
resources are being discussed in details    

2. Minerals 
Use of word ‘mineral” has not met with uniform application, is devoid of fixed

definition and  is capable of  a vast variety of meaning. 
Economists  have  generally applied the term to include any non- living matter

which is extracted from the earth. Mineralogists have restricted the term to designate a
naturally occurring  solid homogenous crystalline chemical element or compound, that
results from  inorganic process of  nature. 

The following definitions on what constitutes a mineral were taken from several
different sources and are arranged by year: 

"A  mineral  is  an  element  or  chemical  compound  that  is  normally
crystalline and that has been formed as a result of geological processes" (Nickel,
E. H., 1995).

"Minerals are naturally-occurring inorganic substances with a definite and
predictable chemical composition and physical properties." (O' Donoghue, 1990).

"A mineral  is  a  naturally  occurring  homogeneous  solid,  inorganically
formed,  with  a  definite  chemical  composition  and  an  ordered  atomic
arrangement" (Mason, et al, 1968).

"A mineral  is  a  body  produced  by  the  processes  of  inorganic  nature,
having usually a definite chemical composition and, if formed under favorable
conditions,  a  certain  characteristic  atomic  structure  which  is  expressed  in  its
crystalline form and other physical properties" (Dana & Ford, 1932).

 "Every distinct chemical compound occurring in inorganic nature, having
a  definite  molecular  structure  or  system  of  crystallization  and  well-defined
physical properties, constitutes a mineral species" (Brush & Penfield, 1898). 

In general  a mineral is  
1) a naturally occurring chemical element or compound;
2) formed by inorganic processes;

1
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3) with an ordered arrangement or pattern for its atoms –crystalline structure and 
4) possesses a definite chemical composition or range of compositions. 

For two minerals if the composition are the same but the structures are
different, they can be called a pair of polymorphs. The common examples for polymorphs
include;

1) pyrite/marcasite (FeS2 , isotropic vsanisotropic iron atom spacing);
2) diamond/graphite (C, the same composition of carbon but different structure);
3) Calcite/aragonite (CaCO3); 
4) quartz/cristobolite(SiO2).

In legal sense, the word has been held to include, prime facie, every substance
which can be got from underneath the surface whether by underground working or by
open  quarrying. As  per  Mines Act 1952, minerals means all  substances which can be
obtained from  the earth  by mining, digging, drilling, dredging, hydraulicing,   quarrying
or by any other operation and include mineral  oils, which in tern include  natural gas and
petroleum. 
 

Hence a mineral  is a different  thing to different people  and no one is
wrong in his own context. A  more flexible definition of mineral could be that they are
both organic and inorganic substances, which normally occur in crystalline state, which
for specific species  have well defined physical properties varying between  normally
restricted  limits,  a  chemical  composition  that  can  be  represented  by  either  a  precise
formula or a variation within specifically defined ranges and are both naturally occurring
and synthetically produced. 

There are more than 2000 naturally occurring  minerals which  have been
discovered but  only a bit more than 100 are common and used in  mineralogy.
However, of the 100 common minerals only about 25 are abundant rock-forming
minerals. The main types of minerals are:

 metallic minerals;
 nonmetallic minerals;
 carbonate minerals; 
 sulfate minerals; 
 sulfide minerals; 
 silicate minerals; 
 oxide minerals; 
 clay minerals.

3. Mineral Deposits 
Mineral deposit may be defined as natural accumulation of minerals of  

economic value, which are subject to depletion. They  occur in a great variety
of ways, such as veins and veinlets, irregular replacement masses, cavity lining, 
sedimentary bends and dissemination in rocks. On the basis of occurrence the 
minerals can be classified as : 
 

2
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3.1 Igneous Minerals.
Minerals in igneous rocks must have high melting points and be able to

co-exist with, or crystallize from, silicate melts at temperatures above 800 º C.
Igneous rocks can be generally classed according to their silica content with low-
silica (<50 % SiO2) igneous rocks being termed  basic or mafic, and high-silica
igneous rocks being termed  silicic or  acidic. Basic igneous rocks (BIR) include
basalts, dolerites, gabbros, kimberlites, and peridotites, and abundant minerals in
such rocks include olivine, pyroxenes, Ca-feldspar (plagioclase), amphiboles, and
biotite. The abundance of Fe in these rocks causes them to be dark-colored. Silicic
igneous rocks (SIR) include granites, granodiorites, and rhyolites, and abundant
minerals  include  quartz,  muscovite,  and alkali  feldspars.  These  are  commonly
light-colored although color is  not always diagnostic.  In addition to basic  and
silicic igneous rocks, a third igneous mineral environment representing the final
stages of igneous fractionation is called a pegmatite (PEG) which is typically very
coarse-grained and similar  in composition to silicic  igneous rocks (i.e.  high in
silica).  Elements  that  do not  readily  substitute  into  the  abundant  minerals  are
called incompatible elements, and these typically accumulate to form their own
minerals in pegmatites. Minerals containing the incompatible elements, Li, Be, B,
P,  Rb,  Sr,  Y,  Nb,  rare  earths,  Cs,  and  Ta  are  typical  and  characteristic  of
pegmatites. 
 3.2 Metamorphic Minerals.

Minerals  in  metamorphic  rocks  have  crystallized  from  other  minerals
rather  than  from  melts  and  need  not  be  stable  to  such  high  temperatures  as
igneous  minerals.  In  a  very  general  way,  metamorphic  environments  may  be
classified as low-grade metamorphic (LGM-  temperatures of 60 º to 400 º C) and
pressures  <  .5  GPa  (=15km  depth)  and  high-grade  metamorphic  (HGM-
temperatures > 400 º and/or pressures > .5GPa). Minerals characteristic of low-
grade metamorphic environments include the zeolites, chlorites, and andalusite.
Minerals  characteristic  of  high  grade  metamorphic  environments  include
sillimanite, kyanite, staurolite, epidote, and amphiboles. 

3.3. Sedimentary Minerals.

Minerals  in  sedimentary  rocks  are  either  stable  in  low-temperature
hydrous  environments  (e.g.  clays)  or  are  high  temperature  minerals  that  are
extremely  resistant  to  chemical  weathering  (e.g.  quartz).  One  can  think  of
sedimentary  minerals  as  exhibiting  a  range  of  solubilities  so  that  the  most
insoluble minerals such as quartz,  gold, and diamond accumulate in the coarsest
detrital  sedimentary  rocks,  less  resistant  minerals  such  as  feldspars,  which
weather to clays, accumulate in finer grained siltstones and mudstones, and the
most  soluble  minerals  such  as  calcite  and  halite  (rock-salt)  are  chemically
precipitated  in  evaporite  deposits.  Accordingly,  sedimentary  minerals  are
classified  into  detrital  sediments  (DSD)  and  evaporites  (EVP).  Detrital
sedimentary minerals include quartz, gold, diamond, apatite and other phosphates,
calcite,  and  clays.  Evaporite  sedimentary  minerals  include  calcite,  gypsum,
anhydrite,  halite  and  sylvite,  plus  some  of  the  borate  minerals.  One  simpler

3
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category of the mineral occurs as sedimentary mineral and  these are formed by
deposition by organisms as shells or bones e.g.  aragonite (CaCO3)

3.4 Hydrothermal minerals.

The  fourth  major  mineral  environment  is  hydrothermal  minerals
precipitated from hot aqueous solutions associated with emplacement of intrusive
igneous  rocks.  This  environment  is  commonly  grouped  with  metamorphic
environments, but the minerals that form by this process and the elements that
they contain are so distinct from contact or regional metamorphic rocks that it is
useful to consider them as a separate group. These may be sub-classified as high
temperature  hydrothermal  (HTH),  low  temperature  hydrothermal  (LTH),  and
oxydized hydrothermal (OXH). Metals of the center and right-hand side of the
periodic table (e.g. Cu, Zn, Sb, As, Pb, Sn, Cd, Hg, Ag) most commonly occur in
sulfide minerals and are termed the chalcophile elements. Sulfides may occur in
igneous  and  metamorphic  rocks,  but  are  most  typically  hydrothermal.  High
temperature hydrothermal minerals include gold, silver, tungstone , chalcopyrite,
bornite, the tellurides, and molybdenite. Low temperature hydrothermal minerals
include  barite,  gold,  cinnabar,  pyrite,  and cassiterite.  Sulfide  minerals  are  not
stable  in  atmospheric  oxygen  and  will  weather  by  oxidation  to  form oxides,
sulfates  and  carbonates  of  the  chalcophile  metals,  and  these  minerals  are
characteristic of oxidized hydrothermal deposits. Such deposits are called gossans
and are marked by yellow-red iron oxide stains on rock surfaces. 

4. Distinctive Characters of the Minerals
Followings are distinctive  characters  of minerals:- 

4.1 Color;
Minerals are colored because certain wave lengths of light are absorbed

and the color results from a combination of those wave lengths that reach the eye.
Some minerals show different colors along different crystallographic axes. 
4.2 Streak ;

The  streak  of  a  mineral  is  the  color  of  the  powder  left  on  a  streak
plate(piece of unglazed porcelain) when the mineral is scraped across it.
4.3 Luster;
Luster refers to how light is reflected from the surface of a mineral. The two main
types of luster are metallic and nonmetallic. Non metallic  lusture can be defined
as   adamantine, vitreous, pearly, greasy, silky, earthy etc;
4.4.Hardness;

The  hardness  of  a  mineral  is  its  “scratchability”,  determined  by
Mohs’hardness  scale.  The  hardest  mineral  known,  diamond,  is  assigned  the
number 10 on the harness scale 

4
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Table No  1. Showing Mohs' relative hardness scale.

(Mohs' original hardness values are highlighted in green . The selection of mineral species for
hardness standards are based on the common availability of the mineral.)

Mohs' Hardness Mohs' Description

0 Liquid

1 Talc

1.5 Between Talc and Gypsum

2 Gypsum

2.5 Finger Nail

3 Calcite

3.5 Copper Penny

4 Fluorite

4.5 Between Fluorite and Apatite

5 Apatite

5.5 Knife Blade

6 Orthoclase

6.5 Pyrite

7 Quartz

7.5 Garnet

8 Topaz

5
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8.5 Chrysoberyl

9 Corundum

9.5 Silicon Carbide

10 Diamond

4.5 Specific Gravity ;
Specific gravity is the "heaviness" of a mineral. It is defined as a number that  
expresses the ratio between the weight of a mineral and the weight of an equal  
volume of water. The specific gravity depends on: 

 the kind of atoms that comprise the mineral  and 
 how the atoms are packed together 

Common  rock-forming  minerals  (quartz,  feldspar,  calcite,  etc.)  have  
specific gravity near 2.7

4.6 Cleavage;
Cleavage  is  the  ability  of  a  mineral  to  break  along  preferred  planes.

Minerals tend to  break  along  certain  planes  where  atomic  bonds  are  
weak.Minerals can have one plane, two plane or three plane cleavages.

4.7 Crystal form; 
Crystal  forms  are  displays  of  well-formed crystal  faces  by a  mineral.  

Crystal faces are  formed during crystallization process 

5. Mineral Resource 
Mineral Resources are sub-divided, in order of increasing geological confidence, 

into Inferred, Indicated and Measured categories. An Inferred Mineral Resource has a 
lower level of confidence than that applied to an Indicated or the Measured  Mineral 
Resource. 

A Mineral Resource is a concentration or occurrence of natural, solid, inorganic or
fossilized organic material in or on the Earth’s crust in such form and quantity and of
such a grade or quality  that  it  has reasonable prospects for economic extraction.  The
location, quantity, grade, geological characteristics and continuity of a Mineral Resource
are known, estimated or interpreted from specific geological evidence and knowledge. 

The term Mineral Resource covers mineralization and natural material of intrinsic
economic  interest  which  has  been  identified  and  estimated  through  exploration  and
sampling  and  within  which  Mineral  Reserves  may  subsequently  be  defined  by  the
consideration  and  application  of  technical,  economic,  legal,  environmental,  socio-
economic  and  governmental  factors.  A  Mineral  Resource  is  an  inventory  of
mineralization  that  under realistically  assumed and justifiable  technical  and economic
conditions, might become economically extractable. 
5.1 Inferred Mineral Resource 

6

http://webmineral.com/data/Diamond.shtml
http://webmineral.com/data/Moissanite.shtml
http://webmineral.com/data/Corundum.shtml
http://webmineral.com/data/Chrysoberyl.shtml


Mineral ResourceHimachal Pradesh  

An ‘Inferred  Mineral  Resource’ is  that  part  of  a  Mineral  Resource  for  which
quantity and grade or quality can be estimated on the basis of geological evidence and
limited  sampling  and  reasonably  assumed,  but  not  verified,  geological  and  grade
continuity. The estimate is based on limited information and sampling gathered through
appropriate techniques from locations such as outcrops, trenches, pits, workings and drill
holes. 

Due to  uncertainty which may attach to Inferred Mineral Resources, it cannot be
assumed that all  or any part  of an Inferred Mineral  Resource will  be upgraded to an
Indicated or Measured Mineral Resource as a result of continued exploration. Confidence
in  the  estimate  is  insufficient  to  allow  the  meaningful  application  of  technical  and
economic parameters or to enable an evaluation of economic viability worthy of public
disclosure. 

5.2 Indicated Mineral Resource 
An ‘Indicated Mineral Resource’ is that part  of a Mineral Resource for which

quantity, grade or quality, densities, shape and physical characteristics, can be estimated
with a level of confidence sufficient to allow the appropriate application of technical and
economic parameters, to support mine planning and evaluation of the economic viability
of the deposit.  The estimate is  based on detailed  and reliable  exploration  and testing
information  gathered  through appropriate  techniques  from locations  such as outcrops,
trenches, pits, workings and drill holes that are spaced closely enough for geological and
grade continuity to be reasonably assumed.

5.3 Measured Mineral Resource 
A ‘Measured  Mineral  Resource’ is  that  part  of  a  Mineral  Resource for  which

quantity,  grade  or  quality,  densities,  shape,  and  physical  characteristics  are  so  well
established that they can be estimated with confidence sufficient to allow the appropriate
application of technical and economic parameters, to support production planning and
evaluation of the economic viability of the deposit. The estimate is based on detailed and
reliable  exploration,  sampling  and  testing  information  gathered  through  appropriate
techniques from locations such as outcrops, trenches, pits, workings and drill holes that
are spaced closely enough to confirm both geological and grade continuity. 

6.  Mineral Reserve 
Mineral Reserves are sub-divided in order of increasing confidence into Probable

Mineral Reserves and Proven Mineral Reserves. A Probable Mineral Reserve has a lower
level of confidence than a Proven Mineral Reserve. 

A Mineral Reserve is the economically mineable part of a Measured or Indicated
Mineral Resource demonstrated by at  least a Preliminary Feasibility Study. A Mineral
Reserve includes diluting materials and allowances for losses that may occur when the
material is mined. 

Mineral  Reserves  are  those  parts  of  Mineral  Resources  which,  after  the
application of all mining factors, result in an estimated tonnage and grade which, form
the   basis  of  an  economically  viable  project  after  taking  account  of  all  relevant
processing, metallurgical, economic, marketing, legal, environment, socio-economic and
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government  factors.  Mineral  Reserves  are  inclusive  of  diluting  material  that  will  be
mined in conjunction with the Mineral Reserves and delivered to the treatment plant or
equivalent facility. 
6.1  Probable Mineral Reserve 

A ‘Probable Mineral Reserve’ is the economically mineable part of an Indicated,
and in some circumstances  a  Measured Mineral  Resource demonstrated  by at  least  a
Preliminary Feasibility Study. This Study must include adequate information on mining,
processing, metallurgical, economic, and other relevant factors that demonstrate at the
time of reporting, that economic extraction can be justified. 
6.2  Proven Mineral Reserve 

A ‘Proven Mineral  Reserve’ is  the economically  mineable part  of a  Measured
Mineral Resource demonstrated by at least a Preliminary Feasibility Study. This Study
must include adequate information on mining, processing, metallurgical, economic, and
other relevant factors that demonstrate, at the time of reporting, that economic extraction
is justified. 

7. Distinctive Characters of the Mineral Deposit
Mineral deposits and resources have certain  distinctive characteristics  and

problems which are unique to  them. This  calls  for thoughtful  attention  and a  mature
policy for their exploration, exploitation and use. The most important of these are :

i. their fixed locations;
ii. their fixed quality; and

iii. their fixed quantity.
Further, most of deposits occur away from the normal human habitat, and

in remote undeveloped areas where the lines of communication are few and infrastructure
primitive. Sizeable finances are required for exploration, extraction  and transportation.

The  uneven  distribution  of  economic  mineral  deposits  among  states,  regions,
countries and continents induce large scale national and international trade. This results in
international disputes and formation of associations among producer countries to improve
their bargaining powers. On the other hand the consumer countries are  heavily dependent
on  imports  for  their  supply  of  raw material,  try  hard  to  obtain  these  at  lowest  cost
consistent with security of supply. The silver lining of this tussle is the development of
new technologies to find non-conventional sources and better mining applications for the
recovery of the mineral.

There is also an inherent time lag of few years to a decade between the discovery
of a mineral deposit and the time of first production. These, aspects have given rise to the
formation of big corporate sectors, large private sectors and multinational firms with high
financial  backing and a high order of competence.

8.  Importance  of Mineral Resources 
Mineral resources constitute a fundamental  component of a nations material and

economic base. The broad patterns of human culture and political development through
the ages, have been closely associated with their ability to utilise minerals. The stone age
was the age of tribal units; the bronze age was the rise of kingdoms and empires, the iron
age of federations; and our own atomic age, the rise of continental power blocks.
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The  societies  of  the  world  are  indebted  to  mineral  materials  and  they  are  so
commonly  used  today  that  they  affect  every  aspect  of  our  lives.  It  is  impossible  to
maintain the standards of living without mineral resources, be it housing, transportation
or agriculture

The  mining  industry  with  its  two  main  components  of  mining  and
processing has been an important growth sector and export   sector of the economy,of
many  countries   and  its  contribution  can  be  judged  by  looking  at  mineral  industry
activities in relation to the Gross National Product (GNP), labour and employment, wages
and salaries, and direct  and indirect  taxation which the government obtains as a share of
benefit accruing from the development of mineral resources.

9.  Global Scenario
9.1 History

Mining  has  been  performed  since  prehistoric  times.  The  people  of  the
Stone Age dug in the earth for flint, a variety of the mineral quartz. They used the flint for
weapons and tools. The use of minerals as pigments for paintings in known as far back as
6000 B.C. by civilizations of Middle East. The great civilization of Nile Valley is traced
to 2980 B.C. 'when the pyramid made of andesite  and limestone were started.

 As time passed  he learned the use of copper, tin, lead, gold, silver, iron
etc., and from this humble  beginning use of minerals have left their profound impact on
the evolution of civilization, globally.

The oldest known mine in the archaeological record is the "Lion Cave" in
Swaziland. At this site, which has a radiocarbon age of 43,000 years, paleolithic humans
mined for the iron-containing mineral hematite, which they grounded to produce the red
pigment  ochre.  Sites  of  a  similar  age  where  Neanderthals  may  have  mined  flint  for
weapons and tools have been found in Hungary.

The first metal that humans learned to mine and shape was copper. This
was the beginning of the period of history called the age of metal. The Egyptian copper
mines of Sinai, which were producing metal as early as 5000 BC, are the oldest known
metal mines. The island of Cyprus later proved to be a rich source of copper. The Bronze
Age began when people discovered that alloying copper and tin produced a stronger and
more durable metal.  The Iron Age had its start about 1000 BC. Because of the great
progress in steel processing during the past century, this era has become known as the age
of steel. 

People have been using gold to make jewellery since the Stone Age. One
early source of gold was Ethiopia. The Egyptians got their gold by trading for it with the
Nubians in Ethiopia, as well as from their own mines. Many places in Africa have gold
mines where people mined gold for jewllery  and decorations. In West Africa, people
traded gold for salt from the Sahara desert to their north.And there were also gold mines
in Rumania. That's one reason why the Romans conquered it. The Romans made gold
coins out of this gold.

People first mined silver in the Bronze Age, for jewellery. Silver was pretty
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easy to find all over Europe and West Asia. One famous silver mine was Laurion, near
Athens in Greece. About 500 BC, the Athenians found an enormous silver mine right near
Athens,  on land that  belonged to the government.  This  mine  was what  paid to build
Athens' first navy, and helped Athens to become a powerful city-state. Another famous
set of mines  were in southern Spain.  These mines  were already being worked in the
Bronze Age. After the First Punic War, in the 250's BC, the Carthaginians took over these
mines and used the income from them to pay the money the Romans demanded. Then in
the Second Punic War the Romans took over these mines and used the money they got
from the mines to pay for more conquests.

As civilization developed, the need and the search for minerals accelerated.
The Phoenicians crossed the Mediterranean Sea to work the copper mines of southern
Spain, and their ships sailed to the British Isles to trade for tin. The Greeks quarried rock
such as marble. The Romans, who improved on the mining practices in the lands they
conquered, mined on a large scale. Spain rose to power during the 15th and 16th centuries
as a result of the gold and silver acquired from its conquest of such countries as Mexico
and Peru. Later, the coal mines of Great Britain and that nation's production of iron and
steel provided the basis for the Industrial Revolution. 

Another early mining operation was the turquoise mine operated by the
ancient Egyptians at Wady Maghareh on the Sinai Peninsula. Turquoise was also mined
in pre-Columbian America in the Cerillos Mining District in New Mexico, where a mass
of rock 200 feet (60 m) in depth and 300 feet (90 m) in width was removed with stone
tools.

The decline of gold assets of Egypt around 1200 B.C. coincided with the
military and economic decline of Egypt. As time passed, gold, silver and other metals
were discovered in the Black sea region and Greece rose to power.  

Iron is more difficult to form into metal than copper or bronze, but it is
much more useful than copper or bronze as well. Because it is so hard to make, nobody
used iron before about 1500 BC. Then the Hittites in West Asia did learn how to use it.
But they quickly saw that iron weapons were better than bronze ones, and so they decided
not to tell anybody else how to make iron. The Hittites kept the secret of making iron for
about 400 years, until about 1100 BC, but when the Dark Ages came to West Asia, the
Hittite empire fell apart anyway, and the secret of making iron got out to other people.
After the Dark Ages,  all the Mediterranean people started to use iron: the Greeks, the
Egyptians, the Kushites, the Jews, the Philistines, the Romans, the Carthaginians, and the
Assyrians. From about 1000 BC to the present day, iron has been the most used metal.
When the Aryans invaded India, around 800 BC, they brought the knowledge of how to
make iron with them. People who lived in China learned how to make iron by around 700
or 600 BC, during the Eastern Chou dynasty. By 250 or 200 BC, under Mauryan rule,
Indian scientists were the first in the world to be smelting iron with carbon to make steel.
By about 300 AD, people in West Africa and East Africa had also learned the secrets of
making iron. 

The  Roman Empire was founded on the strength of its militaty genius,
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weaponry  used  and  political  institutions  around  50  AD.  The  concept  of  mineral
ownership which was developed by the Romans had a strong influence on the evolution
of mining laws. The twilight of the Roman Empire hit the mineral industry of Europe
adversely and the period from 4th to 12th  century in Europe is regarded as the Dark Ages.

The  Renaissance and the  Industrial Revolution ended the"Dark Ages" and
heralded an  era  of    growth  and prosperity  in  Western   Europe.  The surge  of  trade,
commerce  and  manufacturing  led  to  great  increase  in  the  demand   of  minerals.
Explosives were used in mining for the first time during 1627 in Czechoslovakia and the
first  steam engine was used in mining to pump  water from  a British coal mine in 1689.
The  gold rush of California  in 1849, paved tile way for western  expansions. Production
of iron ore from Michigon stro1ed in 1859 and the  first oil well was drilled in 1859 in
Pennsylvania.
9.2 Modern mineral history

The mineral history of the 19th Century was a history of world-wide discoveries
and development  in  response  to  steadily  increasing  demands  of  a  growing industrial
society. The 20th century witnessed increase in demand of mineral commodities such as
oil and gas, uranium, phosphates, potash, limestone for cement manufacture  etc.

Today,  the  mineral  producers  of  world  have  endeavored to  act  collectively  to
regulate production, pricing and marketing of their products, thus minimizing extreme of
competition. The Organisation of Petroleum Exporting Countries (OPEC) comprising  of
Algeria, Iraq, Libya, Kuwait, Qatar, UAE, Saudi Arabia, Iran, Gabon, Nigeria, Equador,
Venezuela  and  Indonesia  was  founded   in  1960.  Similarly  Association  of  Iron  Ore
Exporting Countries (APEC)1974, International  Bauxite  Association (lBA); The Inter-
Government Council  of Copper Exporting Countries  (CTPEC) 1967, International Tin
Council 1954 etc. were formed.

It would be beyond the scope of this paper to give a chronic of mineral reserves,
production exports and import  of all the minerals of the world. However a brief account
of the  production of some of the important  minerals of the world are  given below  in the
Table No 2. 

Table No.  2 : World mineral production
Error! Not a valid link.

10. National Scenario
10.1  Past history

Although India does not have a proper record of past mining operation but

many isolated evidences spread over the country gives credence to the fact that the
mining and metallurgy was a thriving industry in ancient India.

Early  objects  made  of  copper  were  found   in  Ganganagar  district  of
Rajasthan in Pre-Harappan period (2900 to 2700 B.C.). The Harappan civilisation with
sites  at Mohanjodaro, Harappa, Lothal etc. showed an astounding use of raw material
and  finished  products.  Use  of  copper  and  low  grade  bronze  implements  have  been
reported by people living in the region of Jamuna-Gangetic  Valley between 1800 and
800 B.C

The great  traveller  Megasthene  (3rd century B.C.) in  describing India,
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mentioned  the  use  of  copper,  gold,  silver,  iron,  tin  etc,  in  making  ornaments   and
implements  of  war.  Charak   and  Susruta   (100  A.D.  -  200  A.D.)  described  various
medicinal use of minerals like sulphates of copper and iron, realgar, stibnite, sulphur etc.

The famous iron pillar of Delhi and 29m. high, copper image of Buddha at
Nalanda stands testimony to the achievements performed  by Indian metallurgists of the
Kushana and Gupta period (230 A.D. - 600 A.D.).

Kautalaya, perhaps the first of the genre of mineral economists mentions
about  the  rich  revenues  to  state  exchequer  from  diamonds  in  'Arthashastra'.  Also
Chanakya,  the  politico-economist  during  Mauryan  region  some  2400  years  back,
describes the importance of minerals in the economy of the state.

Carbon dating of old Zawar  mines in Rajasthan have confirmed, lead-zinc
mining dating back to 1260 + 160 B.C. In the year 1989, the American Society of Metals
(ASM) recognised it as one of the international historical landmarks for metallurgy, as it
pre-dates the Industrial Revolution of Europe.
10.2  Pre Independence era 

The first published reference of coal  mining dates back to 1774 in Raniganj fIeld,
the first oil was drilled at Taypore in 1866 A.D and  gold mining in Kolar was started in
1880. The pig iron had its beginning  at Kulti  near Asansol during 1875.

However, the most important  event was in 1851 when the Gcological  Survey  of
India  (G.S.l) was started with basic  role to carry out exploration for coal and other
minerals in the country.

With  the  establishment  of  Tata  Iron  and  Steel  Co.  Ltd.  at  Sakehi  (now
Jamshedpur) in 1907,  the iron ore mining took off. The Second World war acted as a
catalyst  to  the  development  of  several  new  industries  like  ferro-alloys,  non-ferrous
metals,  soda,   chlorine  etc.  The  post-was  period  marked    the  development  of  new
industries like the cement,  fertilizers, glass, ceramic, caustic soda etc.

10.3 Post Independence Period 
Since independence,  as a result of extensive search and exploration by various

national organizations, our mineral resource inventory increased manifold. The country's
first Industrial Policy Resolution of 1948 outlined the approach to industrial growth and
development with basically socialistic orientation. This  involved direct state initiative in
building up the core sector and resulted in the formation of first  public sector mining
enterprises  by name of National Coal Development Corporation in 1956, followed by
National Mineral Development Corporation (NMDC) in 1958. During 60's, Manganese
Ore India Ltd.; Hindustan Zinc Ltd.; Pyrite, Phosphates and Chemicals Ltd. and Cement
Corporation of India Ltd. were formed. 

The most significant state participation  in mineral sector came in 70's when all
the coal mines of the country  were nationalised. During this period, Bharat Gold  Mines
Ltd.; Mineral Exploration Corporation Ltd. and  Hindustan Copper Ltd. were formed. 

Formation of National Aluminium Company Ltd. and Kudremukh Iron Ore Co.
Ltd. were developments of 80's and over the years a number of states owned mining
corporations have also come up.

The  importance  to  mineral  exploration  and  exploitation  as  given  by  national
planners during various five-year plans bears testimony of Governments, priorities to this
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sector. Coal was given importance during the First five year plan. Drilling as a tool for
mineral exploration was started  during Second five year plan and prospecting for base
metals  and  oil  were  accorded  priority  during  the  Third  five  year  plan.  Air  borne
geophysical  surveys were introduced,  during the Fourth plans.  Manganese,  Chromite,
Bauxite, besides coal and refractory  minerals received thrust during the Fifth plan and
highest priority was accorded to gold, diamond, base metals, phosphorite, manganese,
chromite  strategically  important minerals during the Sixth plan. The Seventh Five year
plan witnessed adoption of modern exploration techniques,like remotely sensing  data,
satellite  imageries, application  of integrated studies and resource inventories, demand
and growth  and import and export scenarios were projected. 

The Indian Mineral Sector has undergone sweeping change since 1991. Before
this mineral exploration and exploitation was being done primarily by the public sector.
The post-91 scenario envisaged a significant and leading role for private sector as well.
The New Industrial Policy of 1991 followed by the new National Mineral Policy of 1993
and amendments  to  Mines  and Minerals  (Development  and Regulation)  Act,  1957 in
1994  and  1999  opened  up  the  Indian  Mineral  Industry  to  foreign  investment  and
technological collaboration leading to a market-driven economy in the global context.

These  policy  changes  have  attracted  many    multinational  companies  for
investment in mineral exploration and mining. A total of  64 prospecting licences over
large  areas  covering an area of  about  90,000 sq.  kms.  are  presently under  operation.
Prospecting Licences over large areas have been granted in favour of Indian subsidiaries
of prestigious international mining companies like BHP Minerals of Australia, Meridian
Peak Resources of Canada, Metdist of UK, Phelps Dodge Corporation of USA and Rio
Tinto  of UK, etc.  Foreign Investment  Promotion Board (FIPB) has so far cleared 60
proposals aggregating total investment of Rs. 3467 crores in the mining sector. 

To encourage Foreign Direct Investment (FDI) in mineral sector, the Government
has recently issued new guidelines that  for all minerals with which the Department of
Mines is concerned other than diamonds & precious stones, foreign equity holding upto
100% will be allowed on the automatic route, for both exploration and mining. In case of
diamonds & precious stones, foreign equity upto 74% will be allowed on the automatic
route for both exploration and mining operations. 

10.4 Present mining scenario 

India is a leading producer of iron ore, bauxite, coal, lignite, aluminium, chromite,
manganese ore, barytes, titanium and soap stone in the world. The country is also an
emerging world player in industrial minerals. It is the largest producer of sheet mica in
the world and accounts for 60% of the global mica trade. Mica deposits are mainly found
in Bihar, Andhra Pradesh and Rajasthan. Coal is India’s largest mineral resource and it is
the third largest producer of coal in the world. Total estimated reserves are about  211.59
billion tonnes. Lignite is mainly found in Tamil Nadu, Gujarat and Rajasthan and total
reserves are about 27.45 billion tones. Total recoverable reserves of hematite are about
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10052 million tonnes and  of magnetite about  3408 million tonnes. The Country also has
resources of copper, chromite, lead-zinc, manganese, nickel and many other minerals.

    India has made significant strides in mineral development in the last 50 years. The
mineral base which was 34 in 1947 increased to 64 comprising 4 fuel, 10 metallic and 50
non-metallic minerals. In addition, the country produces a number of atomic minerals and
22 minor minerals. Exploration of minerals is carried out not only over land, but also off
shore and seabed. Enormous oil resources were discovered in Bombay High off-shore.
India  was  conferred  the  status  of  pioneer  investor  by  the  UN  in  1982  in  sea-bed
exploration along with France, Japan, USSR and 4 multinational companies. It is the first
country in the world which has secured off-shore mining site of about 1,50,000 sq. km.
area in the central part of Indian Ocean. This area could yield 3 million tonnes copper, 3
million tones nickel, 80 million tones manganese and 0.5 million tonnes of cobalt. The
country has also developed technology for deep-sea mining.

    Ministry of Mines is responsible for survey and exploration of all minerals (except
natural  gas,  petroleum and  atomic  minerals)  and  for  mining  and  metallurgy  of  non-
ferrous metals. Geological Survey of India (GSI) is the national organization for locating
mineral  resources  and  systematic  generation  and  continuous  updating  of  geosciences
information through ground, marine and air surveys. GSI has so far carried out geological
mapping of 3.087 million sq. km. out of the total 3.146 million sq. km. (98.13%) area of
the country. Mineral Exploration Corporation Limited (MECL) is responsible for detailed
exploration  of  various  minerals/ores  by  drilling  and  exploratory  mining  and  proving
reserves for their  eventual  exploration.  Indian Bureau of Mines (IBM) is  the national
organization engaged in promotion, conservation and scientific development of mineral
resources other than coal, petroleum, natural gas, atomic minerals and minor minerals.

Mineral production in the country is maintaining a growing trend. The index of
mineral production (base 1993-94= I 00) for all minerals excluding atomic minerals stood
at 140.56 points in 2002-03 as compared to 132.72 points in 2001-02. In the mineral fuel
sector, coal mining including lignite increased by 5 points or 4.1 % in 2002-03 over
2001-02. 

Petroleum & natural gas showed an increase of 5.8 points or 4.4% in 2002-03
over the previous year. Metallic minerals production in 2002-03 increased by about 32
points over 2001-02, while that of non-metallic minerals by 10 points.

In metallic  ore  mining  sector,  production  of  bauxite  increased  by about  13%,
chromite by about 98%, manganese ore by 5% and iron ore by 12%. While production of
lead  concentrate  increased  by  13% in  2002-03,  that  of  zinc  concentrate  showed  an
increase of 22%. The year 2002-03 witnessed an increase in  the production of gold ore
(9%).  The  production  of  copper  concentrate  decreased  by  about  7%  in  2002-03  as
compared to 2001-02.

Among the important non-metallic minerals, increase in production during 2002-
03 was seen in limestone (11 %), steatite (17%) and dolomite (4%).
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The  distribution  of  value  of  mineral  production  in  2002-03  shows  that  fuels
accounted for about 81 %, metallic minerals about 7%, nonmetallic minerals about 3%
and the remaining 9% by minor minerals. In the value of metallic mineral production,
iron ore accounted for 60%, chromite 11%, lead  and zinc  10% each, copper (conc.) and
manganese  ore  5%  each  and  the  remaining  9%  by  bauxite,  gold,  silver  and  tin
concentrates, etc.

India produced as many as 64 minerals, 4 fuel minerals, 10 metallic  minerals and
50 non-metallic (industrial minerals) during 2002-03. Mineral production was reported
from 3,108 (including 570 for solid fuel minerals) mines in 2002-03. The mines figure
exclude crude petroleum and natural gas production wells, mines of minerals listed as
prescribed substances under the Atomic Energy Act, 1962 and minor minerals mines.

Indian mining industry is characterised by a large number  of small operational mines.
The total number of  mines (excluding atomic, minor minerals; petroleum (crude) and
minor mineral is given below in Table No 3.  

Table 3. Numbers  of reported mines in India

NUMBER OF REPORTING MINES IN INDIA 2001-
2002 TO 2003 - 2004

(  Excluding  Atomic  Minerals,  Petroleum  (crude),
Natural Gas ( Utilised) & Minor Minerals)

Mineral 2003-
2004

2002-
2003

2001-
2002

ALL MINERALS 3123 3146 3191

FUEL MINERALS 562 562 570

COAL 556 556 564
LIGNITE 6 6 6

METALLIC MINERALS 605 591 574

BAUXITE 204 177 181
CHROMITE 19 20 20

COPPER Conc. 6 7 8

GOLD 2 3 3
IRON ORE 247 242 221
LEAD CONC. 7 8 9
MANGANESE ORE 119 133 131
TIN CONC. 1 1 1

NON  -  METALLIC
MINERALS

1956 1993 2047

AGATE 1 1 1
APATITE 2 2 2
PHOSPHORITE 8 10 11

ASBESTOS 23 25 30
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BALL CLAY 53 59 57
BARYTES 14 16 12

CALCITE 11 13 13
CHALK 115 116 109
CLAY(OTHERS) 16 14 13

CORRUNDUM -- 1 2
DIAMOND 2 2 2
DOLOMITE 102 101 127
DUNITE 1 1 1
FELSITE 6 5 5
FELSPAR 51 53 63

FIRECLAY 89 88 91
FLUORITE(CONC.) 1 1 1

FLUORITE(GRADED) 4 4 4
GARNET(ABRASIVE) 40 41 33
GRAPHITE (ROM) 33 40 38

GYPSUM 46 42 46
JASPER 12 14 15
KAOLIN 114 117 126
KYANITE 7 5 6
SILLIMANITE 4 4 4

LATERITE 19 20 22

LIMEKANKAR 3 5 3

LIMESHELL 13 12 13

LIMESTONE 549 556 568
MAGNESITE 16 19 16

MICA(CRUDE) 33 32 33

OCHRE 31 29 30
PERLITE 1 1 1
PYROPHYLLITE 44 45 43
PYROXENITE 5 2 1
QUARTZ 128 122 128
QUARTZITE 13 13 14
SALT (ROCK) 2 1 1

SAND (OTHERS) 7 8 8

SHALE 2 2 1
SILICA SAND 144 150 157

SLATE 6 6 5
STEATITE 179 186 181

SELENITE 2 3 3
VERMICULITE 2 3 4

WOLLASTONITE 3 3 3

Rank of India in world production  of  important  minerals are  given below in the Table
No.   4. 

Table 4:  Showing %age of World production and India’s rank in the world
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Sr. No Commodity %  of  world
production

India’s  Rank  in
order  of  quantum
of production 

1 Mineral Fuel 
1.1 Coal and lignite 7.7 % 3rd
1.2 Petrolium 0.93 % 27th

2 Metallic mineral 
2.1 Bauxite 6.25 % 5th
2.2 Chromite 12.59 % 3rd
2.3 Iron ore 8.16 % 4th
2.4 Manganese ore 7.02 % 7th

3 Industrial Mineral 
3.1 Baryte 12.38 % 2nd
3.2 Kyanite, Andulasite & Sillimanite 2.83 % 6th 
3.3 Magnesite 1.38 % 10th
3.4 Apatite and rock phosphate 0.96 % 13th 
3.5 Talc/Steatite/ Pyrophyllite 8.68 % 4th 
3.6 Mica 1.64 % 9th 

4 Metals/ Alloys
4.1 Alluminium 2.57 % 11th 
4.2 Copper( refined) 1.96 % 15th 
4.3 Steel (Crude) 3.21 % 8th 
4.4 Lead ( primary) 0.57 % 24th 
4.5 Zinc ( Primary) 2.25 % 9th 

The production of important mineral in India is given below in the Table No 5

Table 5 : MINERAL  PRODUCTION IN INDIA 2001- 2002 TO 2003 - 2004

( BY MINERAL GROUPS & MINERALS ) 
Mineral 2001 - 2002 2002 - 2003 2003 - 2004 

 Unit Quantity Value Quantity Value Quantity Value
( Rs. '000 ) ( Rs. '000 ) ( Rs. '000 )

ALL MINERALS
 
 

609308233  670286774  695833613

FUEL MINERALS
 

 493240240  530428948  548182938
COAL ' 000 t 327787 216479600 341272 241873900 361168 253594601
LIGNITE ' 000 t 24813 16951200 26018 17426768 27958 18894537
NATURAL GAS 
(ut) m.c.m. 28038 81391200 29969 87073200 30932 89767200
PETROLEUM 
(Crude) ' 000 t 32032 178418240 33043 184055080 33380 185926600

METALLIC MINERALS
 

 39781396  46792149  54861384
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BAUXITE tonne 8688752 1923096 9867455 2175649 10956536 2393204
CHROMITE tonne 1548900 2660411 3068631 4672625 3199462 4709390
COPPER ORE

tonne 3417967 -- 3071293 -- 2902788 --
COPPER CONC 

tonne 164469 2789293 152099 2184409 143059 1956843
GOLD Ore tonne 496270 -- 612346 -- 552553 --
GOLD Kg. 2810 1281082 3153 1658736 3363 1815221
IRON ORE ' 000 t 86226 24969189 99072 29648653 120601 36987453
LEAD & ZINC 
ORE

t 3676751 -- 3074864 -- 3659886 --

LEAD CONC. tonne 52386 649855 59107 515245 73081 579426
ZINC CONC. tonne 398837 3052895 486162 3091248 590274 3561418
MANGANESE 
ORE tonne 1587305 2038908 1678372 2391045 1737500 2563500
SILVER Kg. 57675 415556 59502 453689 37870 293601
TIN CONC. Kg. 13887 1111 10630 850 13342 1328

NON - METALLIC MINERALS
 

 20480943  22487673  22211287
AGATE tonne 53 53 96 96 55 55
APATITE tonne 12138 22280 11426 21051 10448 19637
PHOSPHORITE

tonne 1239414 1876562 1201408 1990561 1061519 1738212
ASBESTOS tonne 11148 19525 14139 17693 10340 19432
BALL CLAY tonne 634121 99518 663296 91222 807457 103386
BARYTES tonne 915976 353763 679628 252208 723327 370370
CALCITE tonne 68243 22205 115612 31374 121487 33897
CHALK tonne 115061 30297 132775 43274 121964 31788
CLAY(OTHERS)

tonne 199139 13665 164790 11033 781838 30738
CORRUNDUM

Kg 301 5 7601 21 79430 197
DIAMOND Crt 81436 396047 84407 396307 71259 318106
DIASPORE tonne 8849 5484 11157 9116 14070 7880
DOLOMITE tonne 3251119 764384 3630115 900900 3820083 829135
DUNITE tonne 54158 14229 27731 3904 31206 3723

EMERALD Crt -- -- -- -- -- --
FELSPAR tonne 228735 30670 239093 36907 307965 51153
FIRECLAY tonne 495752 60011 513980 66187 600560 72531
FELSITE tonne 1121 787 1163 792 945 675
FLUORITE 
(GRADED) tonne 13866 16708 8825 13854 3175 9939
FLUORITE 
(CONC.) tonne 6900 53915 4198 32882 5838 45714
GARNET 
(ABRASIVE) tonne 280785 84601 432093 100554 489323 108143
GARNET (GEM)

Kg 676 158 908 214 545 128
GRAPHITE 
( r.o.m.) tonne 105814 34460 106060 36087 86668 27809
GYPSUM tonne 2858659 401457 2653485 289811 2862114 323586
JASPER tonne 4189 1214 4547 1600 2531 620
KAOLIN tonne 814759 805165 822751 912232 870317 959828
KYANITTE tonne 4225 3146 5327 4643 8101 7350
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SILLIMANITE tonne 14720 54319 13290 44832 19692 67717
LATERITE tonne 615271 39903 638220 46347 739098 68141
LIMESTONE ' 000 t 130912 13848395 155742 15569231 154125 15353578
LIMEKANKAR

tonne 171635 22703 310435 41201 349259 46938
LIMESHELL tonne 128497 74672 119931 71192 134371 68480
MAGNESITE tonne 287985 350526 278267 350404 322540 411174
MICA (CRUDE)

tonne 2026 48864 1232 32833 1091 31530
MICA (Waste & 
Scrap) tonne 4069   -- 2342 -- 3110 --
OCHRE tonne 612663 40913 778540 51249 804884 45370
PERLITE tonne 176 176 283 283 279 279
PYRITES tonne -- -- -- -- -- --
PYROPHYLLITE

tonne 150345 33088 147233 23015 167159 25757
PYROXENITE

tonne 169995 50840 256381 78970 244628 84628
QUARTZ tonne 248372 37197 271267 40420 279385 41709
QUARTZITE tonne 26793 16396 39313 27264 57509 46120
SILICA SAND

tonne 1722061 192018 2017282 222507 2446883 248148
SAND 
(OTHERS) tonne 1982427 59345 2026477 58330 1859365 60567
SALT (ROCK)

tonne 2679 4554 1620 2009 1793 2115
SHALE tonne 914879 16987 1276207 27224 1901697 31189
SLATE tonne 4859 1969 6841 3245 6933 2407
STEATITE tonne 598366 362937 688135 393672 730462 343373

SELENITE tonne 20705 13361 18759 11943 18556 11526
SULPHUR ** tonne 85818   -- 102977 -- 108856 --
VERMICULITE

tonne 5097 7031 5499 6483 3264 4629
WOLLASTONITE

tonne 136420 94440 178298 120496 150804 101880

MINOR 
MINERALS  -- 55805654 -- 70578004 -- 70578004

11. Geology of Himachal Pradesh 
The   geological  history  of   Himachal  Pradesh  goes  back  to  the  Archaean  –

Proterozoic  transition  although  Himalayan  mountain  building  took  place  only  during
Cenozoic era. The Himalaya is a classic example of continent to continent collision due
to convergent  movement  of  Indian  plate  towards  the Eurasian Plate.  It  comprise two
contrasting tectogene with their  own distinctive  geological  history.  The dividing line
between these two tectogenes represents  a major tectonic discontinuity and is designated
by several names. However,   it  can be collectively called as the Main Central  Thrust
( MCT), and on either side of this thrust the  tectogene display contrasting stratigraphy
and  tectonic   indicating  the  convergence  of  two  alien  blocks.  These  are  the  Lesser
Himalyan Tectongen and the Tethys Himalayan Tectogene. 
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Figure 1 : Geological Division of the Himachal Pradesh in two tectogene of Tethys
and the Lesser Himalaya tectogene

Palaeomagnetic data indicate that India, after the separation from other parts of
Gondwana super-continent some 130 million years ( Ma)  ago moved north-eastwards at
a velocity of 18-19 cm per year and additionally rotated more than 30° counter clockwise
(Molnar & Tapponier, 1975). During this movement oceanic crust of the Tethys Ocean
was subducted beneath the Asian southern continental margin, melted at depth and the
ascending melts  formed the granites  of  the  Trans  Himalaya  plutonic  belt.  The actual
collision of India and Asia is considered to start between 65-55 Ma ago (Klootwijk et al.,
1992; Klootwijk et al., 1994). Based on isotope dating and sedimentological constraints
Guillot  et  al.  (2003)  estimate  the  beginning  of  the  collision  at  55  ±2  Ma.  After  the
collision  Indian  continental  crust  started  to  subduct  below  Asia  and  the  northward
movement of India slowed down to some 5 cm per year, a velocity that continues up to
present. The still  ongoing collision causes deformation,  crustal  thickening and surface
uplift. The upper continental crust of India is sheared off and thrust in south-westward
direction  along  major,  several  hundreds  of  meters  thick  thrust  zones  propagating  in-
sequence from north to south, thus becoming increasingly younger towards the south.
Based on the classic book by Gansser (1964) these tectonic zones divide the orogen into
five tectonic units ( Medlicott and Blanford, 1879/1887), which on the whole correspond
with the geomorphological divisions (Srikantia and Bhargava, 1998). The tectonic units
from south to north are:- 

(i) Sub-Himalaya,
(ii) Lesser Himalaya (LH), 
(iii) Higher Himalaya (HH), 
(iv) Indus Yarlung Suture Zone (IYSZ), 
(v) Trans Himalaya
In Himachal Himalaya   only the the rock of Sub- Himalaya, Lesser Himalaya  and 
Higher Himalaya  are reported. 

11.1 Sub-Himalayas
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This unit represents the outermost zone of the mountain belt that rises up just
north of the recent Indus-Ganges plains constituting of densely vegetated low-altitude
foothills  with  an  average  altitude  of  900-1500 m.  Its  southernmost  part  is  known as
Siwalik  Range.  The  Sub-  Himalaya  tectonic  unit  comprises  Tertiary  molasse-type
sediments, which are overthrusted by the Lesser Himalaya (LH) along the MainBoundary
Thrust (MBT) and subsequently the unit itself is thrust southwards at the Main Frontal
Thrust (MFT) above Holocene sediments of the Indus-Ganges plains .The sedimentary
successions  are  folded  and  imbricated  (Srikantia  and  Bhargava,  1998).  In  Himachal
Pradesh  the  lower  Eocene  to  lower  Miocene  Sirmur  Group  (Subathu,  Dagshai  and
Kasauli  Formations) consisting of foraminiferal  limestone,  sandstone and mudstone is
succeeded by mainly terrigenous clastic sediments of the Middle Miocene to Pleistocene
Siwalik Group (Medlicott and Blanford, 1879/1887).
11.2 Lesser Himalayas

The Lesser Himalaya shows alpine-type mountain ranges with altitudes ranging
between  1500 to 5000 m. Due to the position directly south of the main range,  this
densely  vegetated  zone  benefits  from  much  rain  during  monsoon.  At  the  northern
boundary the Lesser Himalaya tectonic unit is overthrusted by the Higher Himalaya (HH)
at the Main Central Thrust (MCT; Heim and Gansser, 1939) and at the southern boundary
the LH is thrust above the Sub-Himalaya at the MBT .

The  ages  of  the  lithologies  range  from Precambrian  to  Eocene  with  a  major
depositional  break between Middle Cambrian and Eocene.  The metamorphic grade is
generally  low,  but  can  reach  lower  greenschist  conditions  in  the  uppermost  nappes
(Srikantia  and  Bhargava,  1998).  Within  the  LH  several  tectonic  units  can  be
distinguished;  several  nappes  are  thrust  above   unmetamorphosed,  imbricated,  para-
autochthonous  sedimentary  series  (Frank  et  al.,  1995;  Srikantia  and Bhargava,  1998;
Vannay  and  Grasemann,  1998).  Four  successive  para-autochthonous  Proterozoic
sedimentary  megacycles,  bounded by unconformities,  have  been distinguished (Virdi,
1995; Srikantia and Bhargava, 1998): (i) Rampur-Berinag cycle (~ 1800 Ma; Miller et al.,
2000) consist of striking ortho-quartzites and slates associated with basic volcanics; (ii)
Shali (= Larji, = Deoban) cycle (c. 1400-900 Ma) comprises dolomitic and calcareous
stromatolites with very rare siliciclastics; (iii) Simla cycle (c. 900-700) is made of shales
and greywackes with minor carbonates and rare volcanics; the cycle ends with redbeds
(Nagthat Formation); (iv) Blaini-Krol-Tal cycle (c. 700 Ma to early Cambrian) shows two
diamictite horizons (Blaini Group) followed by black shales and carbonates (Infra Krol
Formation) and finally succeeded by dolomites with some siliciclastics. The Proterozoic
sedimentary series of the LH represent thick and uniform successions that can be traced
for  long  distances  in  the  Himalaya.  For  example  the  Simla  Slates  can  probably  be
correlated with the Attock - and Hazara Slates west of the syntaxis in Pakistan (Wadia,
1934;  Pascoe,  1959;  Gansser,  1964).  Some  lithological,  geochemical  and
geochronological similarities between the Lesser Himalayan Simla and Krol cycles and
the Haimanta Group of the HH suggest a correlation and a deposition in the same basin
(Virdi, 1995; Frank et al., 1995).  Isolated remnants of the Palaeocene to lower Eocene
Kakara  Formation  (Srikantia  and  Bhargava,  1967),  which  were  deposited  during  a
transgression on the Precambrian to middle Cambrian series, can be found in the southern
part of the Lesser Himalaya (Srikantia and Bhargava, 1998). 
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11.3 Higher Himalayas    
In the general accepted opinion the HH forms the northernmost tectonic unit of

Indian continental crust in the Himalayan orogen. The Main Central Thrust marks the
southern  limit,  where  the  HH  is  thrust  above  the  LH  tectonic  unit.  The  ophiolithic
melange of the Indus-Yarlung Suture Zone, which represents remnants of the subducted
Neo-Tethys  Ocean,  forms  the  northern  limit.  The Higher  Himalaya  is  divided  into  2
subunits:

(i) Higher Himalaya Crystalline (HHC), i.e. “Central Gneiss” of Stoliczka (1866) 
and “Vaikrita Group” of Griesbach (1891), and the

 (ii)  Tethyan Himalaya,  i.e.  “Tethys  Himalaya” of Auden (1935) and “Tibetan  
Himalaya” of Gansser (1964).
The Higher Himalaya Crystalline is located north of the MCT, where it is thrust

above the LH tectonic unit. The unit comprises amphibolite grade metasediments of the
Vaikrita  Group in lower levels  with gradually decreasing metamorphic grade towards
higher  levels  into  hardly  metamorphosed  sediments  towards  the  north,  the  Haimanta
Group (Griesbach, 1891; Frank et al., 1995). The boundary between the HHC and the TH
is  formed  by the  large  normal  fault  systems  of  the  South  Tibetan  Detachment  Zone
(STDZ) and similar faults (Burg et al., 1984; Burchfield et al., 1992). Abundant Early
Ordovician  high-level  intrusions  consisting  of  peraluminous  granites  with  minor
associated basic intrusions are restricted to the HHC; they are not found in the LH (Frank
et  al.,  1995).  According to  Miller  et  al.  (2001) these granites  indicate  an extensional
setting in their geochemistry that fits to the observation of pre-Himalayan deformation in
the Pin Valley (Wiesmayr and Grasemann, 2002). Leucogranitic intrusives generated by
anatexis during the Tertiary metamorphism are rare and occur near the top of the HHC
(Le Fort, 1975; Dèzes, 1999), but may even intrude basal horizons of the Ordovician
Ralam  Conglomerate  in  Kumaon  (Griesbach,  1891).  The  term  Higher  Himalaya
Crystalline is somehow misleading, because this unit experienced its main metamorphism
together with the TH during Tertiary times, thus as per definition it can not represent the
crystalline basement of the TH sediments. In analogue, according to Parrish and Hodges
(1996) there is no real basement found for the late Proterozoic sediments in the HH of
Nepal. The HH rather constitutes Neoproterozoic to Cambrian metasediments (Vaikrita
and Haimanta Groups) below the TH with continuous sedimentation into the Palaeozoic,
apart from a depositional break in upper Cambrian to lower Ordovician time. In places
where the contact  between Vaikritas  and Haimantas  is  not  complicated  by faults,  the
gradual relationship is clearly evident.   The Tethyan Himalaya lying north of the HHC
comprises nearly continuous sedimentary sequences from Cambrian to Eocene (Hayden,
1904; Heim and Gansser,  1939; Baud et  al.,  1984).  The pronounced depositional  gap
below the trangressive conglomerates of the Shian Formation from Middle Cambrian to
lower Ordovician is associated with an angular unconformity, weak folding and granitic
intrusions (Stoliczka, 1866; Fuchs, 1982; Wiesmayr and Grasemann 2002; Miller et al.,
2001; Thompson et al., 2001). Marine sedimentation in Zanskar terminated with Eocene
nummulitic limestones (Gaetani et al., 1986). In the NW Himalaya the southern boundary
of the TH is formed by normal fault systems of the Zanskar Shear Zone (Herren, 1987;
Dézes et al., 1999), Sangla Detachment (Vannay and Grasemann, 1998) and the South
Tibetan Detachment Zone (STDZ) far to the East (Burg et al., 1984; Burchfield et al.,
1992) 

22



Mineral ResourceHimachal Pradesh  

11.4 Geological Structural Belts 

The  rocks  of  Himachal  Pradesh  have  been  subjected  to  intense  deformation,
which,  at  many places,  has disrupted the original stratigraphic position of the various
formations. The detailed structure of the same tectonic belt differs from area to area. A
brief and generalised description of the principal structural belts are as  given below:
11.4.1 . Siwalik Autochthon to Parautochthon Belt.

Comprises  the  Siwalik  Formation  folded  in  open  upright  to  overturned  folds.
Along the southern limit,  the Siwalik has, at places, moved over the alluvium along a
thrust, while along the northern boundary it is thrust over by the Lower Tertiary belt. The
thrust  between  the  Lower  Tertiary  and  Siwalik  is  commonly  known  as  the  Main
Boundary Fault.

Figure 2. Showing distribution of Siwalik Autocthon Unit in Himachal Pradeseh

11.4.2 . Lower Tertiary Parautochthon Belt with Subsidiary Belt of Shali.
The Lower Tertiary belt is thrust over the Siwalik. On the northeastern side, the

Krol, Simla and Shali rocks are thrust over the Lower Tertiary belt. Along the trace of the
Main Boundary Fault, between Khadli and Sataun there also occurs a liner belt of the
Shali in the form of a tectonically truncated anticline.
11.4.3 The Simla Group Belt.

Folded in a major synform and an antiform, it occurs as a superficial nappe over
the Shali belt. The Lower Tertiary sediments have been involved in a complicated folding
in the Bakhalag-Bugher area.
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Figure 3 : Showing distribution of Shimla Group Belt in Himachal Pradesh 
11.4.4 . The Outer Krol Belt Superficial Nappe.

Bounded by the Krol-Giri synformally folded thrusts, rocks of the Blaini, Infra-
Krol, Krol and Subathu occur as superficial nappe over the isopic zones of the Lower
Tertiary and Simla Group. A major fault  at  Kandaghat  dislocates the Giri  Thrust and
brings  the  Shimla   Group of  rocks   to  rest  over  the  Infra-Krol.  The Subathu rocks,
exposed as window within the Infra-Krol near Solan, are cited as an evidence in favour of
allochthonous nature of the Krol Belt.
11.4.5. The Jaunsar and Inner Krol Belt Superficial Nappe.

Bounded by the synformally folded Chail-Tons Thrust, it rests over the Simla and
Deoban belts.
11.4.6. Rampur Belt.

Rampur Group, folded into a complex antiform, rests over the Larji Formation
and below the Kulu Crystallines along thrusts. It is exposed in Kullu Rampur stretch as a
window.
11.4.7. Larji Belt.

Highly folded Larji rocks are exposed as a window within the Rampur  window.
11.4.8. The Crystalline Thrust Sheet of Kullu.

In between the Jaunsar Group (Superficial nappe) and the Jutogh Thrust Sheets,
occur the Thrust Sheet of the crystalline of Kullu. From NW to SE along its western
contact, it rests over the Siwalik, Subathu, Shali, Simla Groups and the Jaunsar Group
and along its  eastern  contact  over  the  Rampur  Group and Larji  rocks.  South-east  of
Kadiali, this Thrust Sheet is tectonically overlapped by the Jutogh Thrust Sheet.
11.4.9. Jutogh Thrust Sheet.

The Jutogh Thrust  Sheet  rests  along the folded Jutogh Thrust  over  the  Blaini
Formation, Simla Group, Jaunsar Group and Kullu Formation. In the Simla area it rests
over the Jaunsar Group as a klippe.

As the higher grade metamorphic rocks occupy the physical top, the structure of
the Jutogh (Pilgrim and West, 1928) was interpreted as major recumbent anticlines whose
normal limbs have been eroded. The sedimentary structures however indicate it  to be
largely an upright thrust sheet.
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Figure  4  ; Showing
distribution of Jutogh thrust sheet in Himachal Pradesh 

11.4.10 .Vaikrita Thrust Sheet
The presence of kyanite and sillimanite at the base of the Vaiktria sequence marks

the  Vaikrita  Thrust.  From the  Sutlej  Valley  it  skirts  around the  northern  limit  of  the
Rampur-Larji window. Towards Karsog, folded into a synform,it swings towards north
and possibly links up with the Panjal Thrust. The Chamba, Manjir, Katarigali, Salooni
and Spiti Basin rocks rest above the Vaikrita rocks.

However it is difficult to summaries the complex geology of   Himachal Pradesh
in single lithostratigraphic table but a  general lithostratigraphic table is given below :

Table 6 : General Stratigraphy of the Himachal Pradesh 

General Stratigraphy of the the Himachal Pradesh 
 Group
 Formation
 Member 

 Intrusive and Basic flows 
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The Geological Map of the Himachal Pradesh is as  given below 
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Figure 5 : Geological Map of  Himachal Pradesh 

12. Mineral Wealth of Himachal Pradesh 
Himachal  Pradesh,  with  an  area  of  55,673  Sq  km,  has  the  potential  for  the

occurrence of economic minerals but has not brought to light any worthwhile metallic

32



Mineral ResourceHimachal Pradesh  

mineral deposits so far. Though there are old workings of  metallic  mineral but, there is
no major metal mine in the whole State. The situation however, is different in respect of
non-metallic minerals having abundant reserves of cement  to chemical grade limestone,
dolomite, and also small  reserves of barytes and gypsum. Himachal Pradesh is the only
State  in  the  Indian  Union to  have  a  working rock salt  mine.  The slate  and building
materials  are also important minerals of the state.  In the foot hill areas, despite having
natural gas  in Palaeogene -Neogene strata, exploration by drilling has not so far brought
out encouraging results. In the Tethys Himalayan zone problems are much more severe
due to  poor  logistics,  inaccessibility  and limited  period of  working owing to adverse
climatic conditions.

About 37 minerals are reported in Himachal Pradesh and except  for limestone, baryte,
shale, rock salt, silica sand, magnesite, gypsum , quartzite, slate ,  building stone, bajri &
sand,  other minerals  have  only academic  importance. 

The detail production of the minerals in Himachal Pradesh are as given below  in
Table No 7. 

 Table 7 : Production of various minerals in  Himachal Pradesh 

Production in tonnes

Minerals

Year

2002-03 2003-04 2004-05
Major Mineral 
 

Limestone 5901346 7001638 7281295
Baryte 292 1001 1005
Shale 347302 508942 620898

Rock salt 1056 2134 2966
Silica Sand 12643 967 1295

Total 6262639 7514682 7907459
Minor Mineral
 
Limestone ( Minor) 4496 666  Nil

Bajri 1931722 855706 989615
Sand 1326263 914710 1034780

Bulding Stone 677136 127398 76358
Boulder 824046 1455118 1415297

Slate 7137 17385 5638
Total 2834582 2514611 2532073

Grand Total 9097221 10029293 10439532
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12.1 Minerals exploited in Himachal Pradesh 
12.1.1 Limestone 

Limestone   is  a  calcareous  sedimentary  rock  composed  of  mineral  calcite
(CaCO3) which upon calcination yields lime (CaO) for commercial use. Cement and Iron
& Steel  industries   are  the  major  consumers  of  limestone  .  It  is  also  consumed  in
chemical  industries  like  calcium  carbide,  bleaching  powder,  soda-ash,  precipitated
calcium carbonate, etc. Besides, it is used as fluxing material in ferro-alloys, pelletization
plants, foundries and in the production of sponge from iron, as refining materials in the
production of sugar; as an additive in glass industry; as a coating material in fertilizers
industry etc.  
12.1.1. a. Specifications 

The  details  of  specifications  of  limestone   required  by  various  industries  are
discussed below: 
Cement Industry: - 

Limestone  containing  about 45% CaO and above is  usually  preferred for the
manufacture of cement. Magnesia content in the Limestone  should ideally be less than
3%, although as high as 5% MgO is used by the industry. The proportion of Al2O3 :Fe2O3:
SiO2 should  be  1:2:5.  Magnesia,   sulphur  and  phosphorus  are  regarded  as  most
undesirable impurities. The presence of phosphorus and P2O5 more than 1% slows down
the setting time of Portland cement. The cement industry in India in general prescribes
the following specification of limestone . 
CaO 42% (min.),Al2O3 2 to 4% (min.), Fe2O3 1 – 2% SiO2 12 to 16% and MgO 4%
(max.) 
Iron & Steel Industry: - 

Limestone   is  used  in  this  industry  both  in  the  blast  furnace  to  lower  the
temperature of melting and second to form calcium silicate by combining with silica of
the iron ore, which comes out as slag. 

The BIS (IS: 10345 – 1982) has prescribed the under mentioned guidelines for
flux limestone  for use in steel plants:

Table 8 : Specification of limestone  for the Steel Industry 

Characteristics Grade-I
(for  use  in  lime
manufacturing)

Grade-II
(for use in Steel

making)

Grade-III
(for use in Iron

making)
CaO     52% min. 50% min. 42% min.
MgO 2% max. 3% max. 9% max.

Acid insoluble 2% max.
4%  max.  
out  which  SiO2 should
not exceed 1.8%

10%  max.  
out  which  Al2O3  should
not exceed 2.5%

Preferred size
25-60mm, 25mm not  to
exceed  5%  and  60mm
not to exceed 10%

25-60mm, 25mm not to
exceed 5% & 60mm not
to exceed 10%

Chemical Industry: - 
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 Generally quick lime is used in the manufacture of calcium carbide. The
calcium carbide  manufactures  generally  prefer  lime  containing  95% CaO (min.),  not
more than 3% SiO2 and  MgO not exceeding 2%. Though chemical composition is the
guiding factor, the physical characteristics of the limestone  are also very important. 

For the manufacture of bleaching powder also, fat lime-containing CaO 95% and
above is required. Total Fe2O3 + Al2O3 + MnO2 should be less than 2%; MgO should be
below 2% and SiO2 less  than  1.5%.  Bleaching  powder  is  prepared  by absorption  of
chlorine by dry hydrated lime. The hydrated lime should not contain more than 2% of
excess water. Iron and oxides tend to discolour the bleached material. Magnesia renders
the  bleaching  powder  hydroscopic.  Silica  and  clay  impede  solution  and  setting  of
bleaching powder. 

Limestone  suitable for bleaching powder can be utilized by alkali industry for the
manufacture of soda ash and caustic soda. 

Sugar Industry: - 

In sugar industry lime is used for the clarification of cane juice . Milk of lime 1%
in volume of cane juice is added to pre-heated juice. Limestone  to be used in sugar
industry must be high in active lime (CaO : 80% min.) must be low in iron, alumina and
silica, etc. Magnesia should be less than 1%. Excess of silica is un-desirable because it
separates as a gelatinous precipitate,  which covers the sugar crystals  and retards their
growth and filtration. Magnesia is objectionable because magnesia carbonate is soluble in
sugar juice. Presence of Iron tends to color the finished product. 
Glass Industry: - 

Glass  industry  requires  high  limestone   (CaCO3:  94.5%)   and  combine  CaCO3  and
MgCO3  should be 97.5%. Iron and other  coloring  matter  like carbon are regarded as
objectionable. Fe2O3 should be up to 0.20% (max.). For colorless glass, limestone  should
not contain Fe2O3 more than 0.04%; and for bottle glass Fe2O3 up to 0.05% is used.

Fertilizer Industry: - 

The latest use of limestone  introduced in the country is in the manufacture of
calcium ammonium fertilizers, where limestone  is used only as carrier. For this purpose
limestone   should  contain  MgCO3  +  CaCO3  85%  (min.)  SiO2 5%  (max.)  and  acid
insolubles 14% (max.) 

Limestone  either as such or after calcinations as lime, has numerous  industrial

uses, principally in building, chemical and agricultural industries. The important uses are;

manufacture of cement and limes; flux in metallurgical process; in glass, ceramic, paper,

textile  and  tanning  industries;  manufacture  of  calcium  carbide;  alkali  and  bleaching
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powder;  sugar  refining;  as  fertilizer;  used  as  filler  in  rubber,  oil  cloth,  cosmetic,

toothpaste, shoe polish etc. 

The total national consumption of limestone  and other calcareous material by 

different industries in 2002-2003 was around 146 million tonnes. Out of this cement was 

the major consuming industry accounting for 95% of the total consumption followed by 

iron and steel (3%) and chemical  and other grades (2.%)

12.1.1. b  Total Deposits  of Limestone  in Himachal  Pradesh 

Himachal  Pradesh   has  vast  reserves  of  the  limestone  ,  spread  over  various

locations.  The State ranked 4th in all  India as far as reserve under proven category is

concerned and 7th as far as total reserves are concerned.  

The district wise details of  the limestone  deposits of all grade ( including cement grade)

in Himachal Pradesh are as  given below in Table No 9

Table 9. Distirct wise details of Limestone  Reserve
 ( In Million tonnes) 

District Proved Probable Possible Total 

Bilaspur 370 150 500 1020
Chamba 400 850 100 1350
Kangra 10 20 10 40
Kullu   120 120
Mandi 500 20 600 1120
Sirmour 150 200 1200 1550
Shimla  50 1600 1650
Solan 550 100 1000 1650
Lahaul & Spiti   1000 1000
Kinnauar   100 100
Total 1980 1390 6230 9600

 As  seen   from  above  table   Himachal  Pradesh  possesses  huge  reserves  of
limestone  of cement grade within the Lower Himalayan Zone. In addition it has sizeable
reserve  of  chemical  grade  limestone  .  Dolomite  occurs  extensively  and  can  find
application  in  metallurgical  industries.  The  Shali,  the  Deoban  and  the  Larji  are  the
principal  Mesoproterozoic  carbonate  belts  of  great  potential.  The  other  belts  with
carbonate lithounits are Meso to Neoproterozoic Mandhali, the Basantpur-Kunihar, the
Krol and the Jutogh. In the Higher Himalayan sector of Lahaul-Spiti and Kinnaur, the
Early Carboniferous  Lipak Formation and the Triassic-Early Jurassic Lilang Group are
the important carbonate belts. The Early Carboniferous Kalhel limestone  of Chamba is
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also  a  good source.  The  Palaeocene-Eocene  Kakara  and Subathu Formations  contain
significant proportion of carbonate rocks.

The distribution of important limestone  bearing  Formations are as   shown in  Figure
No. 6

Figure 6:  Showing distribution of limestone  bearing Formations
in Himachal Pradesh

12.1.1.c District wise description of  reserves  of limestone  
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i) Bilaspur district: 
Gagal-  Barmana  Limestone   :  Large  reserves  of  limestone   (both  

dolomitic and non-dolomitic) occur amongst the Pre Tertiary rocks near Jamthal 
(31024': 76052’), Aur or Gagal-Hill (31006';  310 20’:  76051'),  Chhabiawae  
(31023' : 76051') and Darobn (310  21’: 760 51’). The limestone  is suitable for  
cement  manufacture.  In  Gagal-Burmana  area,  the  reserves  of  cement  grade  
limestone  have been estimated as 117.1 million tonnes. The Gagal limestone  
deposit contains Ca0 45.20% to 47.80% and MgO 0.91%.  The  Burmana  
limestone  deposit contains CaO 47.62% and MgO 1.47%.

Figure 7: Geological Map of the Gagal Limestone  

Based on this deposit,  M/S Associated  Cement Company ( ACC) had  
established Cement plant  in the Year 1984 with Production Capacity of  1700  
TPD ( Tonnes  per day)  Clinker and  was further expanded in the year 1993 from 
1700 TPD - 2800 TPD (Clinker, 4045  TPD Cement). In the Year 1994 Unit II  
was established with Production Capacity  of 3300 TPD of Clinker  and same  
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was  further  upgraded  from  3300  TPD  -  4500  TPD  clinker  (6500  TPD  
Cement).  To  meet  the  requirement  of  Lime  Stone for  the  present  Cement  
production  ,  M/S  A.C.C.  has  Captive  Limestone   Mines  at  Gagal   with   
Production Capacity of 10,000 TPD

Photo 1: Image of  Gaggal Limestone  Deposit and M/S A.C.C. Cement Factory  
( courtesy Google Earth)

Photo 2 & 3 : View of M/S ACC Cement Plant  at Barmana during  Year 
1988 and in 2005
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Occurrence of dolomite has been reported from a locality 1.5 kilometre  
west of Lohrda (310 15’: 76° 00’) and 800 metre east of Bhajun (310 14' : 76°49’) 
The analyses show that the dolomite may find use as flux.

Occurrences of calcareous tufa have been recorded at Lathwin (310 31':  
76041') and near Thakurdwars (31026': 76° 31’).

ii) Chamba district:

Broh Sind belt ((31030’: 76055’) of limestone  in Chamba district    is  
located  40  km  away  from    Chamba,   on  Chamba  –Tissa  Road.  
Topographically the area belongs to lesser Himalaya. It forms  a rugged hilly  
terrain with a range of elevation from 990 Metre  to 2244 Metre and it lies to the 
east of river Siul and limestone  belt gradually rise upto the height of 3000 metre 
in Southeast direction. 

The general physiography of the area is as  given below in the Photo 4  

Photo 4 :  Google earth 3 D image  of  Broh Sind Pallan limestone   belt
showing general physiography of the  area.

The rocks of the Chamba region are grouped into (1) the lower and (2) the 
upper sequence . The lower sequence rests on the Middle Proterozoic Bhalai  
Formation.  The  Bhalai  Formation  is  conformably  overlain  by  the  Chamba  
Formation,  which  consists  of  grey,  buff,  olive  stained  slates,  phyllite  and  
psammites.  The Chamba formation is  followed in succession upwards by the  
Pukhri Formation, which consists of dark grey, carbonaceous, thinly bedded slates
and phyllite along with subordinate quartzite and is overlain by Manjir formation, 
which constitutes the uppermost part of the lower sequence in the Chamba region.
The Manjir Formation consists of grey and purple thinly bedded slate  which  at 
places contains pebbly horizon. The upper sequence is represented by the lower 
Salooni Formation, also known as the Katarigali Formation (unfossiliferous, ) and
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is overlain by the Saho Volcanics and the upper Salooni Formation (containing  
lower Permian plant fossils). The Upper Salooni  Formation is overlain  by the 
(Early to Middle Permian) Kalhel limestone  that forms the youngest formation in
the area. It is mainly crystalline  limestone  of varigated colours, interbedded with 
grey coloured quartzites in the upper part. 
The general geology of the area is given in the figure No  8,  and general 
stratigraphy of the the area is given below in Table 10

Table 10 ; Showing general stratigraphy of the area
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Figure 8 : Showing Geology of Broh- Sind Area 
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The limestone  belong to the upper most part of the Kalhel Formation. In the area 
the limestone  bed is 600 metre  thick and is underlain by quartzite, dolomite  and 
slate. Limestone  has a low dip toward north at 90 to 300 .  The reserves  so far  
proved by drilling  are estimated to be 400 million tonnes  and inferred reserve are
about 850 million tonnes. The core recovery in most of the bore holes is about  
60%  and  at places it is 100%. 
The average chemical  composition of limestone   is as  given below;

Constituent %age 
CaO 52.64
MgO 1.35
R2O3 0.7
Insolubles 2.85
LIO 42.61

 Dolomitic  limestone    is  associated  with  Mangnesite  in  Salooni  and  
Durlai Formations in the district.

Dolomitic  Limestone    bands  ranging  in  thickness  from one to  three  
metres have been found at Sidh Ka Dehra (33° 02' 15": 76° 26’00”). Tundru (35° 
05’15": 76° 27' 30"), Chinar Got (33° 06’ 15”' : 76° 29’ 30"), Kuldhan Got (33° 
45'  05"  :76°  24'  30")  and  Chabi  Got  33°  08'  45"  :  76°  08’  45”).  The  
dolomite bands occur in Sidh Dehra Formation.

Thin bands of marble associated with tremolite occur in Kilar Formation 
around Batwas (33° 05’ 15” : 76° 27’ 45”), Pindru (38° 01’ 30” : 76° 26' 15") and 
Sarkund (33° 01’15” : 76° 24’00”).

Bands of dolomite ranging in thickness from one metre to two metres with
strike extension ranging from 50 to 100 metres have been found within Sidh  
Dehra Formation at about one kilometre west of Tiaso Adwar (33° 09’15' : 76° 
30’30") 
iii) Kangra district: 

Cement  grade  limestone   deposit  is  reported  at  Dharamkot  
(32°13’:76°19'), about 3 kilometres north of Dharamsala (32° 13' : 76° 19’). 
The deposit comprises dark grey and pink limestone . The gross reserves of  
easily quarriable  limestone   (cement  grade)  are  of  the  order  of  17.6 million  
tonnes. The pink limestone  contain on an average CaO 47. 52% and MgO  
2.01% while the grey limestone  contains on an average CaO 41.92%

A deposit  of  calcareous  tufa  occurs  on  the  somhwestern  flank  of  the  
Ramgarh ridge, east of Samlarah (31 ° 41’ : 76° 19’). Calcareous tufa has also  
been recorded near Nagni (32° 18' : 75° 17’).
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iv)  Kinnaur district: 
Carbonate rocks are present in the Manchap and Lipak Formations and in 

the Lilang Group as persistent bands.
v)  Kullu district: 

Several thick bands of pink,  cream and purple limestone  interbedded  
with dolomite occur in the Aut Formation of Larji Group near Hurla (31° 50’ : 
77° 11’) Tharas 31° 50’ : '77° 11’), Dalasni (31° 47’ : 77° 12’) and Larji (31° 43' : 
77° 13’). Several thick bands of grey dolomite interbedded with limestone  of  
Larji Group occur as tectonic window in the southern parts of the Kullu valley. 

A dolomite band is well exposed on the ridge east of the river Beas
between Hurla (31° 50’: 77° 11’ 15”) and south of Larji (31 ° 46' ; 77° 14') and 
also in the Hurla -  Garsah and Larji-Behali  sections in  the Garsha and Sainj  
Valleys respectivey.
vi) Mandi district: 

a)  Alsindi Limestone  Deposit : Cement grade limestone  belonging to  
the Sorgharwari Formation of Shali Group occurs  between Alsindi (310 17' 45’ 
: 770 07’45”) in Mandi district in the west and  Jaunrog  (310 18’00”  :  
77020’30”) in Shimla district in the east. The limestone  was investigated  along a
strike length of 15 km by the Geological Survey  of  India.  The  estimated  
reserves  are  of  the  order  of  550  million  tonnes.The  limestone   has  been  
investigated by the Geological Wing, Department of Industires and has proved
about 200 million tonnes of limestone  in approximately 1.5  Sq Km of area.  It
is pink to grey in colour and contains thin shale partings. The limestone     
contains CaO varying from 44.40 to 52.00% and MgO trace to 9.80%. 

It is situated at a distance of about 70  Km from Shimla ( State Capital)  on
Shimla- Basantpur –Tattapani-Karsog State Highway No 13. The area forms part
of  the  Lesser  Himalaya  and  shows  typical  mountainous  topography.
Physiographically, the area is bounded in the east and south-east by Badeog Dhar
and in the south by Rista-Ki-Dhar.  The terrain ranges in height between 1200
metress to 1992 metress above mean sea level.  The drainage pattern is mostly
dendritic.

The general view of the Physiography is given below in the Photo 5

Photo 5  : Image of area from Google earth to show general physiography of the area
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The limestone  deposits of the area belongs to Sorgharwari   Formation
of  Shali Group  which is fine grained, dense, homogeneous and exhibit concoidel
to subconcoidel fractures. The colour varies from pink to grey. The pink limestone
at places contains purple to green shale partings. 

The general geology of the Shali Group  is as  given below in Table No. 
11:-

Table 11 : Litho-stratigraphy of the Shali Group 
Group Formation Lithology Thickness

( In Metres) 

S
h

ali

Bandla Green and purple coloured shale, slate,
siltstone,sporadic earthy limestone ,thin
bedded  orthoquartzite  and  a  fairly
persistent band of white quartzarenite at
the base.

250

Parnali Cherty  dolomite,  grey  limestone   and
white quartzarenite.

700

Makri Grey, green, black and purple shales and
slates,  thin  bedded  limestone  ,  thin
bedded  quartzarenite  with  or  without
dolomite.

180

Tattapani Cherty dolomite,grey and pink in colour
with grey phyllitesed shales.

610

Sorgharwari Pink and grey cream textured limestone
with shale partings.

460

Khatpul Massive  dolomite  with  sporadic
quartzarenite, and a thin red shale band
at the base.

300

Khaira Mainly  pink  and  purple,  also  white
quartzarenite.

380

Ropri Brick red shale and siltstone with grey
dolomite  in  the  lower  horizon;local
development  of  salt,  salt  grit  and  the
marly lithocomplex “Lokhan”

400

The Sorgharwari Formation comprise of pink, grey and cream coloured
limestone   with  thin  shale  partings,  and stretches  from Koti  in  South  East  to
Alsindi and further to Gagal- Barmana and Sundernagar in the North – West. In
the Alsindi area, the Shali belt is only 2.80 Km broad and this structurally narrow
part of the Shali belt is called as “ Alsindi Corridore”. 

Following sequence is observed in the area. 
Group Formation Lithology
Shali Sorgharwari Pink and grey cream textured limestone

with shale partings.
Khatpul Massive  dolomite  with  sporadic

quartzarenite, and a thin red shale band
at the base.
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The Sorgharwari Member achieves its maximum thickness of 300 metress
in the area. The limestone  bed has two distinct sequences

- The lower, pink to purple limestone  
- The upper, grey limestone 
The pink to purple limestone  is very fine textured, creamy, well laminated,

banded  and  bedded.  It  is  also  fine  grained,  dense  homogeneous  and  exihibit
concoidal or subconcoidal fractures. Pink limestone  at places contains purple and
green shale parting.

Photo 6 .  Showing limestone  of the Alsindi area 
The grey limestone  generally succeeds the pink limestone . At places it

has banded appearance. 
Creamish  grey limestone   of  Sorgharwari  Member  interbeds  with  pink

limestone  before grading into Tattapani Formation. Along the road section, in the
basal part, the limestone  is very thinly bedded and the shale partings constitute
about 20 percent of the rocks. In this section, it is highly puckered and jointed.
The limestone  breccia which appears to have been formed as a result of solution
action is exposed along the slopes of Aliad Nala about 200 metres from the main
road along Uday-Aliad footpath

The general strike of the rock is NW-SE dipping NE 230 to 720 . The rocks
in the vicinity  of Aliad village  have been folded into anticlines  and synclines
thereby  increasing  the  thickness  of  the  deposits.   The  maximum  width  of
limestone  is about 650 metress and  is exposed in the vicinity of Aliad Village
and the maximum strike length is  about 600 metres near Village Aliad. 
The limestone  deposits can be classified as complex deposits because:-

- it is moderately to steeply dipping
- frequent intercalations, with variable thickness
- uniform quality but with irregular boundaries. 

Based on  drilling data about  200 million tonnes of  limestone  have been proved 
by the Geological Wing, Department of Industries, H.P.  in  approx. 1.5 Sq. Km. 
area and about 400 million tonnes have been inferred in rest of the unexplored  
area. 

The average chemical analysis of the limestone  are as under 

CaO   49.10 %
MgO  1.40 %
Al2O3  0.65 %
Insoluble 8.35 %
Fe2O3  0.31 %
LOI 39.85 %
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Figure 9 : The detail geological map of the Alsindi area 
b) Sundernagar Limestone  Deposit : Cement grade limestone  belonging to the

Sorgharwari Formation of Shali Group also occurs  in Ropa -Banaik– Kiran-Bhojpur area
(310 31'  : 760 54’ to 310 32'  : 760 56’ )  of Sundernagar  Subdivision . The deposit starts
from Ropa Quarry near village Banaik ( old Sundernagar)  in the N-W end and extends in
the SE direction towards Kiran and Dovaida  then towards other side of hill slope upto
right bank of Lindi Khad  and runs upto Bhojpur and Badairn etc. 

The limestone  of the area belongs to the Shali Formation. The general succession 
of the rocks in the area is as given below:-

Recent Material Consisting of fine grained argillaceous soil 
with rounded to sub rounded boulders of 
dolomitic limestone  

Purple pink Limestone  Well bedded pink limestone  with purple 
and green shale parting 

Flesh Dolomitic Limestone  Hard flesh coloured to light pink coloured  
dolomitic limestone   with grey colored 
dolomitic band 

Grey Dolomitic  Limestone  Grey hard dolomite with shale parting   and
with algal stromatolites 

Grey dolomitic limestone  belongs to the Khatpul Formation of Shali Group and 
flesh coloured dolomitic limestone  is a transition stage between dolomitic and purple 
limestone . The Purple – Pink limestone  belongs to the Sargharwari Formation of the 
Shali Group.
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The limestone  has been investigated by the Geological Wing, Department of Industires
and has proved  225 million tonnes of limestone . The average chemical analysis of the
limestone  are  as given in the Table No. 12 

Table12 :  Average chemical analysis of the Sundernagar area limestone  

CaO% MgO % LiO% R2O3% Fe2O3%
Kiran Block 47.95 1.66 39.57 0.32 8.94
Ropa Area 48.87 1.35 39.69 0.38 8.22
Bhojnagar Area 48.72 1.63 40.00 0.42 8.11

Photo 7: View of Sundernagar Limestone Deposit ( Curtsey Google earth ) 

Dolomitic limestone  occurs at Talwana (310261 : 76052') and Baned (310 

30': 76053’). An occurrence of dolomite has also  been reported from Harabagh 
(310 59' : 760 50'), five kilometres from Jogindernagar. Thinly bedded Pre-tertiary 
limestone  occurs near Thalat (31042’ : 77050’) along the Beas river.

Calcareous tufa has been reported below the Krol limestone  at Bir (310 
39’: 760 56’), Kulaira (31031’ : 76054') and Paloti (10 kilometres from Mandi).

g. Shimla district: 
Limestone   deposits  of  Deoban,  Shali  Group,  Shimla   and  Mandhali  

Formation  occur in  different parts of this district.
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a) Guma- Rohana- Sugraithi Limestone , Tehsil Chopal, District Shimla 
The deposit lies in between   30046’00"N : 77042’00"E-  30054’45"N : 

77°42’ 45”E) along Minas-Guma -Chopal link road and falls in Survey of India  
Toposheet Nos 53 F/9 and F/13. The area is located in the South Eastern part
of  Tehsil Chopal of  District Shimla. The Eastern  part is  bounded  by  the  
Tons, river forming  the boundary between Uttaranchal and Himachal  
Pradesh. In the Southern part,  the Sainj Khad marks  the  
boundary  between Shimla and Sirmour  Districts  of  Himachal  
Pradesh. Guma area can be approached from Shimla via-Chopal and Tiuni. It is 
about 153  Kms. SE of Shimla via Shimla-Chopal-Nerwa-Shillai  road.Guma is 
also connected with Shimla  by  a  175  Kms.  long  metalled  road  via-
Hatkoti-Tiuni. The area is also connected with Paonta Sahib by 102 Km long 
Paonta-Chopal metalled road and from  Dehradun via Vikasnagar-Koti - Minas-
Nerwa link road. Dehradun is the nearest broad  gauge Rail Head and is  
about 125 Kms. from  Guma.

Based on the large scale mapping of Deoban and associated formations by 
the Geological  Survey of  India, the Geological sequence of the area  (Deoban 
belt of Tons  region)  on regional scale   can be summed up as given in table  no 
13 

Table  13 : Litho- Stratigraphy of the Guma- Rohana- Sugraithi Area 

Formation Member Lithology
Chandpur Formation Grey slate, micaceous

schist with alternate bands
of quartzite.

Mandhali
Formation

Argillaceous
Member

Phyllitic slate/phyllite.
slate with thin quartzite
bands. 

Carbonate
member

Thick massive limestone  with lenticular dolomite lenses in basal part
and limestone  with slate and slaty shale in the upper part.

--------------------------------------Tons Thrust --------------------------------
Subathu
Formation 
(  Lagoonal
Basin) 

Crushed olive green shale with limestone  lenses, Sand stone, silt stone,
quartzite, pebbly shale and bauxite/laterite .

~~~~~~~~~~~~  Unconformity  ~~~~~~~~~~~
Shimla Group Grey  to  greenish  grey,  purple,  green  slate,  silt  stone,  Sand  stone,

quartzite,  conglomerate and meta basics.

Deoban
Formation

Dolomitic
Member 

Thick massive, cherty sulphurous, dolomite with lenticular patches of
1imestone and  bleached sha1es.

Stromatolitic
Member 

Thick stromatolitic limestone  with a few lenticular  patches of green
shale ,(lower part)
and stromatolitic /nonstromatolitic limestone  with interbedded  shale,
silt stone, carbonaceous shale(upper part).

Atal Formation Shale/slaty shale with 1enses of quartzite calcareous quartzite ( Upper
part )
Quartzite calcarenite  dolomite with inter bands of  slaty shales, slate
and  green meta-basics (Lower part)
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The deposit can be divided into three blocks 
1. Rohana- Bigrauli –Bohar Block
2. Guma-Bhatkar-Sobal-Paban-Bandar  Block
3. Sugraithi- Chaur- Badera Block 

Photo 8 : View of Guma- Rohana- Sugraithi Limestone  Deposit
( Curtsey Google earth )

1.  Rohana- Bigrauli –Bohar Block
This extends due south of Guma village from Bohar Nala to Rohana Nala along
Guma –Minas Road and in the uphill direction, it covers the slopes of villages
Bigrauti, Bohar etc. The average length  of the block is about 2 Km and average
width is about 1 Km. The deposit rises to an elevation of 1800 metres above mean
sea level. The limestone  of this deposit is mainly bluish black, at places thinly
bedded with shale partings. The reserves inferred in this block area  are  about 300
million tonnes. 

Photo 9 : View of Rohana- Bigrauli –Bohar Block
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2. Guma-Bhatkar-Sobal-Paban-Bandar  Block
 This block is located North of Guma village and lies along the left bank of
Burga Nala and is 2 km short of Feidus bridge along  Guma-Feidus H.P.P.W.D.
road. This area covers the slopes of Bhatkar-Sobal-Paban and Bandar villages.
The deposit lies between 1100 to 1900 metres above mean sea level. Along road
side it extends about 2 Km in length and again it swing in the uphill direction. The
average  length  of  this  deposit  is  about  4  km   with  one  Km  in  width.  The
approximate reserves inferred in this block are  about 600 million tonnes.

Photo 10:  View of Bhatkar-Sobal-Paban-Bandar Block

3. Sugraithi- Chaur- Badera Block 
 This block is about 17 km from Guma on Guma- Feidus –Nerwa  road. 
The deposit lies approximately 400 metres ahead of Badera village to Sugraithi 
and in the uphill direction it extend toward Chanhan- Chaur area. Along road 
section the width of deposit is about 1.25 km with approximate length of  2 Km. 
The reserves inferred in this deposit  are about 375 million tonnes.

Photo 11 : View of Sugraithi- Chaur- Badera Block 
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The average chemical analysis of the limestone in  area is as  given below in the 
Table no 14. 
Table  14 : Average chemical analysis  of the Guma- Rohana- Sugraithi Area

Block Ins 
%

Fe2O3% Al2O3% CaO% MgO%

Rohana- Bigrauli –Bohar Block 3.82 0.38 0.37 51.17 1.52

Bhatkar-Sobal-Paban-Bandar Block 4.6 2.1 0.9 51.32 1.07

Sugraithi- Chaur- Badera Block 2.98 0.41 0.45 52.70 0.95

Geological map of the Guma limestone is given in the figure no 10 

Figure10: Showing geological map of the Guma- Rohana - Sugraithi
 Limestone  deposit

b) Kothi-Sal-Bagh limestone  Deposit Distt. Shimla
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The cement grade limestone deposit belonging to Sorghawari Formation of Shali
Group have been reported in the Kothi-Sal-Bagh Area (31° 14' 00”- 31° 15' 30”-  : 77°
14’30”- 77° 15’30”)

The deposit is linked with an  all weather road and lies at a distance of 72
Km from Shimla.  The Shimla-  Basantpur-Kingal road passes through the deposit  and
Sunni-  Luhri  road  runs  roughly  along  the  bottom of  the  deposit  (  Distt.Shimla  side
deposit).  The limestone  belongs to the  Shali Group. The detail stratigraphy of the Shali
belt  has already been  discussed above in case of  Alsindi Limestone  deposit. The Shali
Group in this area forms a Window Structure where older rocks are exposed, surrounded
by the younger rocks. The rocks also show formation of an anticline structure and its one
limb is exposed on the left bank of river Satluj in Distt. Shimla and other limb passes
towards  other  side  of  river  Satluj  in  Distt.  Mandi  .  This  Window structure  is  again
interrupted  by  a  fault  running  in  almost  North-South  to  SSW  direction.The  total
Geological  reserves  computed  by Geological  Survey of  India  are  to  the  tune  of  700
million tonnes.

The Geological map of the area is given below in the figure no 13

Figure 11 Geological Map of the Kothi-Sal-Bagh limestone  Deposit Distt. Shimla

Location Ins.% Al2O3 CaO MgO Fe2O3

20 locations
(Average)

11.73 .87 46.67 3.78 0.52
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Photo 12:  View of Kothi-Sal-Bagh limestone  Deposit Distt. Shimla

Photo 13 : Drilling work, being done by Geological Wing, Department Industries,
Himachal Pradesh,  at Kothi for detail proving of  the deposit 

h Sirmour district : The chemical, cement and dolomitic grade of limestone  
deposits occurs  in different parts of this district. The limestone  bearing horizon 
in  Sirmour can be classified into  18   sectors  as  Naura  Area, Sangrah area,
Bhootmari area, Pamta area, Baldawa area , Bagan Dhar area , Malani Shilla area
Milla area, Tatiyan area , Kamroo area, Chowki Marigwal – Korga  area , Banor 
Bharli area, Bohar Khatwar area, Poka- Bhadrog area, Manal area , Koti Dhiman 
area, Biala  area and dolomitic magnesia limestone  horizon of the Parara area

The total limestone  reserve of Sirmour district  are  ( as per Geological 
Survey of India ) about 1200 million tonnes  

The detail of some of the limestone deposit are as  given below in the 
Table No. 15

Table 15.  Reserve and chemical analysis of some of the limestone of
District Sirmour

Limestone  deposit Reserve Chemical Analysis 
Naura Sub- Tehsil 
Datwari ( 300 46’ 45”  : 770 
28’00”) Chunvi ( 300 46’30” : 
770 24’10”)

Potential 101.36 
million tonnes, Inferred
21.44 million tonnes 

CaO 53.93 %, MgO 0.61 %

Naura Sub- Tehsil 
Hathna( 300 48’ 00”  : 770 
25’15”) Olana ( 370 48’00” : 770

26’00”)

Probable 29.87 million 
tonnes 

CaO 53.90 %, MgO 0.66 %, 
Al2O3 0.22% and Fe2O3 
0.19%
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Naura Sub- Tehsil 
Dida-( 300 46’ 45”  : 770 25’20”)
Bhanra ( 300 46’15” : 770 
26’00”) Shangoli ( 300 46’ 40” : 
770 26’45”)

Reserve upto 100 
metres  = 34.56 million
tonnes 

CaO 53.22 %, MgO 14.1 %, 

Naura Sub- Tehsil 
Naura -( 300 47’ 10”  : 770 
24’10”) Hindga  ( 300 48’40” : 
770 23’30”) 

Reserve upto 60 metres
= 6.26 million tonnes 

CaO 53.95 %, MgO 0.88 %,

Naura Sub- Tehsil 
Bulain Dhar -( 300 47’ 10”  : 770

24’10”) 

Reserve upto 60 metres
= 1.94 million tonnes 

CaO 53.60 %, MgO 0.95 %,

Bhatrog ( 300  32’ 45”  : 770 
38’53”) Baila  ( 300  34’ 42”  : 
770 28’19”) Section 

48.84  million tonnes CaO 50 %, MgO 1 %,

Sataun-Kamroo- Banor – Bharli
–Pamta- Shilla – Sangrah sector

Reserve upto 30 metres
= 446 million  tonnes 

CaO 55 %, 

The limestone  bearing belts of the Sirmour District are as  given below in the 
figure no 12

Figure 12: Limestone  bearing belts of the Sirmour District
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Based on the Manal Limestone deposit M/S Cement Corporation of India Ltd has
established the  first cement plant of  Himachal Pradesh  at Rajban. For this purpose a
mining lease  over  an area of 794 hectare  was granted in their favaour  in the year 1973
for  setting   up  of  a  0.2  million  tonne  capacity  cement  plant.  The  corporation  has
surrendered  about 538.30 hecatare of land at the time of renewal.  

Photo 14:  View of  Manal Limestone mine of  M/S C.C.I Limestone Mine 

i. Solan District 
a) Arki  Limestone  deposit : 

Low silica  ( L.D. grade ) limestone  deposit of Basantpur Formation have  been
investigated  by  the  Geological  Wing,  Department  of  Industries,  H.P.  The  deposit  is
situated  2 Km NNW of Arki on Salaghat- Kunihar Road and lies between longitudes  760

58’ 02” - 760 58’ 24” and latitudes 31011’05”- 31011’36”.A  total of  87 million tonnes of
reserve had been proved in this area. The average chemical analysis is given below 

Constituent %age 
CaO 53.78
MgO 1.10
SiO2 0.50
R2O3 0.35
Fe2O3 0.11
Al2O3 0.25

The area has been leased out to M/S National Mineral Development Corporation (
NMDC) a Govt. of India Concern

b) Kashlog- Mangu Limestone  Deposit 
Limestone  deposit  having a strike length of  about 1.2  Kms with an 

average width  of  upto 0.5 Km , suitable for cement manufacture had been 
investigated by the Geological Wing, Department of Industries. The Gelogical  
reserve in the area are  as given in Table No 16.  
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Table No 16 : The Gelogical  reserve in the Kaslog Mangu area, 
Tehsil Arki, District Solan

Block Reserve in Million Tonnes
Proved Probable Possible Total 

Western 
( Kaslog) 

40.53 6.54 3.88 50.96

Eastern Mangu 85.41 21.20 24.13 130.74
Total 125.94 27.76 28.01 181.7

Baseds on these deposits a cement plant had been established at Darlaghat, Tehsil 
Arki, District Sirmour,  by M/S Gujrat Ambuja Cement limited 

Photo 15 : Original view of the Kashlog limestone deposit ( 1992 ) 

Photo 16: View of M/S GACL Kashlog Limestone Mine During 2004 

c) Bagga - Bhalag limestone  Deposit 
The deposit is located between latitude 31019’04”N -31020’58”N  and longitude 
76052’45”E -76055’04”E  in Mangal, area of District Solan. The deposit had been 
investigated by the Geological Wing, Department of Industries. The Gelogical  
Reserve in the area are  as given in the Table no 17:-
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Table 17 : The Gelogical  reserve in the Bagga- Bhalag  area, 
Tehsil Arki, District Solan

Block Proved Inferred 
Bhalag 136 million tonne 700 million tonne
Bagga 144 million tonne 300 million tonne
Total 280 million tonne 1000 million tonne

The area is leased out to M/S Jai Prakash Industries for setting up of a 2 Million 
tonne cement plant. 
The Chemical analysis of the  limestone  ara  as given under in the  Table No 18 

Table 18: The average chemical analysis of  the Bagga- Bhalag Limestone
deposit, District Solan, H.P.

Constituent %age
Bhalag Block Bagga Block 

CaO 46.81 40.00
MgO 2.44 1.75
SiO2  ( Insoluble) 10.94 20
Fe2O3 0.69 1.2
Al2O3 1.17 2.30
LIO 38.02 33

Based on these  above deposits, three cement plant  one in  each District Bilaspur
( M/S A.C.C.) District Solan ( M/S Gujrat Ambuja Cement ) and District Sirmour ( M/S
C.C.I) are already in operation and five  ( Alsindi, Sundernagar ( Mandi District), Bagga-
Bhalag ( District Solan) Baroh- Sind ( District Chamba) and Guma ( District Shimla)  are
in pipeline . In addition to this 71 leases have also been granted in  District Sirmour.Total
Production of Limestone    in the State is as given below in the figure no 13  and %age of
total   production of M/S ACC, M/S CCI,  M/S GACL and other Limestone Mines of
District Sirmour  are as given in  figure 14. 

Figure 13: Production of Limestone in  Himachal Pradesh
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Figure 14: Showing %age of total production of limestone by M/S ACC, M/S CCI,
M/S GACL and other Limestone Mines of District Sirmour

12.1.2 Baryte 
a) District Sirmour 

The barytes deposits in  Sirmour district is usually associated with Krol limestone
and appear to have formed by the process of replacement. The mineral occur in either
pure form of admixed with dolomite of the Krol Formation.  In the  Jogar- ka- Khala
however it is associated with Balaini Boulder beds 
i) Kanti ( 300 37’ N – 77038’ E)

The deposit is situated about  1 km SSE of Kanti on the northern slope of the hill.
The mineral occurs associated with Krol limestone  in the form of a vein which has an
average width of 7 metres and is traceable for about 50 metres. Further to east three or
four  other  small  outcrops  of  barytes  are  met  with  the  same  strike  but  these  are
comparatively small  and the mineral is also greatly admixed with dolomite.  In some
cases the specks of galena mineral were also found associated with barytes .The deposit
was first prospected by the Sirmour Mineral Development Co.  when five or six trenches
were put in the main vein across the deposit. 
The mineral is white in colour and fine grained in texture. For the greater part of the
deposit it is pure but near margin it is admixed with some dolomite. The material form
the outcrop to further east of the main vein is poor being mixed with  country rock. The
average chemical analysis of the deposit is as given in the table no 19

Table 19 :  Showing chemical analysis of the Kanti Baryte 

%age 
SiO2 0.08
R2O3 0.30
MgO 0.15
CaO trace
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SO3 33.81
BaO 64.64
Loss 0.39

The total reserve upto the depth of 7 metres was calculated as 15000 tonnes. The
mining lease for the extraction of Barytes from this deposit was granted to M/S Ram
Narayan & Bros,  in  the  early  sixties  and was  abandoned  after  full  recovery  of   the
deposit. 
ii ) Tatyana ( 300 38’ 30”N – 77038’ E)

The deposit  is  situated  about   one km  south east  of  Tatiyana  Village  on the
northern slope of  limestone  hillock near a spring. This occurrence is similar to nature to
that  at  Kanti  with  the  difference  that  here  the  mineral  is  very  much  admixed  with
dolomite. The zone of barite  covers over an area of 350 X 120 metre on the slope  of the
hill. This area was also first investigated by the  Sirmour Mineral Development Co. On
the whole the mineral  is  impure and mixed with dolomite.  There are  few pockets of
baryte also but the quantity in these is very limited. The chemical analysis is as given
below in the table no 16 

Table 20 :  Showing chemical analysis of the Tatyana Baryte

The baryte is also reported  near Rajpur (( 300 33’N – 77044 E) & Jagar -Ka -Khala ( 300

37’ 30”N – 77028’ E)
The  mineral  baryte is mined in District Sirmour and the  only underground mine in
private sector is in Himachal Pradesh 

Photo 15:  Showing only underground mine in  private sector  in Himachal Pradesh 

%age 
SiO2 0.38 0.20 0.6
R2O3 0.59 0.34 0.50
MgO 12.45 14.44 4.16
CaO 18.07 20.90 6.31
SO3 14.29 11.10 27.49
BaO 25.97 20.79 51.51
Loss 27.31 31.64 9.36
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The production of baryte in Himachal Pradesh ( Sirmour District )  is  as given below in
Figure No 15  

Figure 15 : Production of Baryte in the Himahcal Pradesh
b) Solan district; Lenticular bands of baryte  have also been reported near Subathu ( 300

58’  – 76059’ E) , Haripur ( 310 01’ N – 76059’ E) and Sair ( 310 05’N – 77003’ E)

Figure 16: Location of baryte in Himachal Pradesh
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12.1.3 Rock Salt:
a) Mandi district 
The rock salt occurs in Guma ( 31° 58’:76°51’) and Drang ( 31° 46’: 76° 56’)

areas. The total reserves of  rock salt are  about 75 million tonnes. Chemical anaysis
indicates on an average insoluble impurities 21%, KCL 3 %  and NaCl about 70.40% and
the rest consisting of CaO, CaSO4and MgO. Detailed geological work and drilling has
been carried out to assess  the grade and reserves. Drilling data shows that except for
minor intercalation of non productive beds(clay, quartzite, etc.) the cores are composed of
salt throughout the area investigated.Chemical analyses show that the average salt content
is over 70% and with depth no regular change in the salt content is  indicated. Besides
Drang, saline grits occur intermitently in discontinuous patches over a linear distance of
18 kms northwest   of  Mandi  The  important occurrences  of  this  salt  grit  are;  Megal
(31°45’: 76°57'), Drang, 9310 480 20”; 760 570 00”) Herkalan (31° 56’: 76° 52’),Guma
(31° 56’: 76° 51’), Dewalkhas (32° 05’: 76° 40’)and Kandbad (32° 071: 75° 35’).

i) Drang -Gumma Rock Salt deposit 
Rock Salt has been extracted since long in Mandi hills at two locations namely

Drang and Gumma. These mines were transferred to M/s Hindustan Salts Ltd. in 1963,
after  acquiring  these  from erstwhile  Mandi  State  by  Govt.  of  India.  Mandi  Salt  belt
extends from Mandi to Jogindernagar and even further but three places viz.Megal, Drang
and Gumma where Salt is known to occur, lie along N.H.-20. Drang is at a distance of
about  40  Kms.from Jogindernagar  and about  17 kms.  ahead of  Mandi.  Geographical
location of  Drang which is included in Topo-Sheet No. 53A/13 is as follows:

Latitude 310 480 20”
Longitude 760 570 00”

Drang  can  be  approached  from  Pathankot  by  National  Highway,
connecting Pathankot with Mandi via  Shahpur, Palampur, baijnath and  Jogindernagar.
Jogindernagar is also connected by a narrow gauge railway with Pathankot.
Physiography  

The area forms a transitional  zone between the foothills  and the lesser
Himalaya. The altitude varies from 1000 to 1400 m above M.S.L. The ridges trending in
NW-SE direction are the main topographical features and these are dissected by nallahs
which on joining each other form the tributary of river Beas flowing in NW-SE direction.
Previous work:

Salt deposits at Megal, Drang and Gumma are reported to have been going
on for centuries but the first written record is found in a book titled “History of Punjab
Rajas.”  by  Lepel  Griffin.  Medllicot  considered  the  origin  of  Mandi  Salt  deposits  as
contemporaneous  with  limestone.  V.  H.  Boileau  and  G.  Kohli  (1952-53)  carried  out
mapping of certain part of the area and assigned Eocene age to the Salt deposit.  R.P.
Sharma (1966-67) carried out Geological mapping of the area on 1:63, 360 scale between
Beas and Ravi river as a part of mapping of Shali structural belt. Srikantia and Sharma
classified the rocks of the Shali formation in to eight members. According to them, the
salt  grits  of  Mandi  Salt  bed  form the  basal  member  of  Shali  Formation.  Geological
mapping and drilling was carried out in the year 1981-84 in Gumma and Mehar area by
Geological Wing, Department of Industries, Himachal Pradesh, but the Rock Salt could
not be encountered.
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Work done by Geological Wing, Himachal Pradesh: 
To  explore  the  feasibility  of  salt  refinery  at  Drang,  Distt.  Mandi,

Hindustan  Salt  Ltd.  Jaipur  decided  to  undertake  this  project  through  M/s
SULZERESCHER WYSS in collaboration with M/s OESTERREICHISCHE SALINEN
Ltd.  of  Austria.  To  upkeep  the  information  about  the  body  of  the  Salt,  it  was  felt
necessary to know its western limits. Detailed geological mapping was undertaken from
1991-94 and an area of about 2.00 sq. Kms. has been covered. 11 Nos. of bore hole were
drilled at different locations with an object to find, north and north eastern extremity of
the Rock Salt body and to identify the areas where the thickness of Rock Salt is 200 m
and above so that solution mining could be undertaken. Table Bore Well Solution mining
is a chamber type mining procedure. Caverns are undermined in the individual mining
Districts   which are separated from each other by massive pillars kept  to secure the
above lying surface.

The Rock Salt is available in Ropri member of Shali Formation. The Ropri
member comprises of red shales, dolomite locally Rock Salt and Lokhan. The rock Salt is
available with impure and unproductive bands which are not exposed on the surface.  At
the  base  of  Rock  Salt  horizon  lies  the  Maseran  member  which  is  composed  of
Ferrugineous Calcareous Grit with lenses of crushed and recemented limestone  with red
shale and Marl.  Rock Salt  trends in N100 W- S100 E with a amount  of dip 380 -400

towards N800 E near the surface as inferred from stratification of Lokhan. This amount of
dip increases in the same direction with an increase of depth. The bore hole data indicate
that eastern side show much more thickness of rock salt in comparison to the western side
of the area, thereby confirming that rock salt body is a plug shaped. The existence of
other Shali members namely Khaira, Khatpul, Sorgharwari and Tattapani is in the form of
discontinous outcrops, indicate that the thrust of rock salt body due to its rising upward
has been released through dislocations of these members. 

Rock Salt body in this area must have risen up the surface sometimes back
and was active to erosion which has resulted in to  formation  of Lokhan i.e.  residual
weathering product of Rock Salt. Considerable thickness of Lokhan indicates that erosion
process  continue  for  a  long time  and ultimately  stopped  when  Mandi  thrust  brought
Mandi Darla Volcanics in the present position resting over Lokhan. This Rock Salt body
does not contain pure Rock Salt  horizon. There are many impure bands of dolomitic
limestone , red shales etc. which have to be excluded while going for mining. Such beds,
approximately tantamount  to 10% of the entire Salt  body. The commercial  Rock Salt
horizons also contain insoluble impurities in addition to soluble impurities. In order to
know the  grade  of  this  Rock Salt  horizon,  Escher  Wyss  had collected  representative
samples and had given the analysis results as under.

Insoluble 28.70%
NaCl 69.50%
MgCl2 0.08%
CaSo4 0.54%
Crystal water and remaining 
Salt 1.18%
The following table   no 21 shows the result  of 11 Nos.  of  bore holes

drilled at the Drang Rock Salt deposit.
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Table 21 : Result of 11 Nos. of bore holes drilled at the Drang Rock
Salt deposit.

Bore  Hole
No.

R.L.  OF  Bore
Hole Collar

R.L. of Roof of
Rock Salt

R.L. of bottom
of Rock Salt

Thickness  of
Rock Salt

S.M.-2 1085.00 1054.00 1041.00 13.00mtrs.
S.M.-3 1180.00 1068.85 1054.65 14.20mtrs.
S.M.-4 1156.40 1041.40 848.30 193.00mtrs.
S.M.-5 1197.33 Drilled upto

Further could 
106.95m  depth
not be 

Only and
continued 

S.M.-6 1175.13 1080.13 1049.38 30.75mtrs.
S.M.-7 1196.45 1146.60 909.45 237.00mtrs.
S.M.-8 1212.10 1184.10 827.20 356.90mtrs.
S.M.-9 1274.20 Bore hole Closed at 145m
S.M.-10 1227.10 1136.00 933.40 202.60mtrs.
S>M.-11 1181.86 1143.26 1056.66 87.60mtrs.
S.M.-12 1229.01 1188.45 1126.80 61.64mtrs.

This result is responsible for the notion of 70% average content of NaCl in
Drang  salt.  About  58  million   tonnes  of  net  mineable  reserves  of  NaCl  have  been
calculated after deducting 50% total losses from the calculated gross reserves containing
insoluble 30%, Impure bands 10%, and mining waste 10%. Solution mining will involve
factors namely cap rock, massive vertical pillars and foot rock etc. wherein reserves of
Rock Salt are to be excluded.
  
After detailed investigations, conducted by the Geological Wing, Deptt. of Industries, 
Himachal Pradesh, it is concluded that NNE part of the proved block apparently appears 
promising for solution mining after proving its extension in N-E direction. Type of 
industry in which this brine can be utilized will depend upon chemical analysis of the 
Rock Salt. It is also mentioned here that Rock Salt having its use apart from domestic 
consumption, large quantities of salt is consumed in growing and processing food, dying, 
soap making, pulp and paper manufacture, metallurgy, ceramics, rubber, oil, refinery etc. 
In chemical industry, salt is the chief material for number of important products like 
sodium carbonate, caustic soda, hydrochloric acid, chlorine, sodium sulphate, sodium 
metal, sodium cyanide, sodium peroxide and synthetic indigo. 

b) Kangra district 
Thin, white, saline encrustation forms on the surface of  pebbles and rocks near 

Behna (31° 22’: 77° 23')  are  observed.

The location of  rock salt deposits  are as given below in the Figure No 17
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Figure 17:   Occurance of Rock Salt in  Himachal Pradesh 

The production of Rock Salt  in Himachal Pradesh ( Mandi  District )  is  as given below 
in  Figure No 18

Figure 18: Production of Rock Salt In the Himachal Pradesh
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12.1.4: Silica Sand 

a) Una District

Deposits to the tune of 2.5 million tonnes have been envisaged up to a
depth of one metres, by the Geological Wing Department of Industries, Himachal
Pradesh ,  in the Bathri, Gardhala & Padhauri  Khads  of the Una District. The
reserve in long run may prove to be much more because of the replenishment of
boulders by seasonal high water  Khads. 

Stream beds form the boulder deposits, the source for which is boulder
conglomerate of the Upper Siwalik. All the khads are situated 18 to 33 km in the
south west of Una and they lie within a distance of 15 km. The area covered
includes both regular and abandoned courses. Regular course is that part of stream
which gets flood water during rainy season and abondonded courses are the dead
course.  Regular  courses  cover  3,097,725  sq.  metres  in  the  various  khads.
Thickness of the deposit varies from one to three metres. One metre of depth was
taken  into  consideration  while  calculating  the  reserves  and  to  fix  the  easily
quarriable depth. All the deposits comprise quartzite, sand and fraction of granite,
limestone  and breecia-fragments. Quartzites are white, spotted white, greenish
white,  blackish  grey,  pink,  purple  to greyish green.  The entire  material  of  the
stream beds has been classified as white, spotted white, greenish white, quartzite
fragments,  gravel and sand. Quartzite fragments are rounded, sub-rounded and
discoidal  in  shape  having  smooth  surface.  Their  size  varies  from  gravel  to
boulder. Gravel has not been taken into consideration because its hand picking
would be uneconomical. During the monsoons, these beds are replenished to a
very large extent from the Siwalik rocks due to erosion by heavy flows. 
The result of analysis are tabulated as  below in Table No 22.
Table 22: Chemical analysis of silica boulders of the Una District 

Constituent Pure  white
boulders 

Spotted  white
boulders 

Greenish  boulders 

SiO2 98.035 % 98.053 % 97.678 %
Al2O3 1.386 % 1.274 % 1.50 %
Fe2O3 0.110% 0.133 % 0.21 %
TiO2 nil nil nil
CaO 0.1 % 0.135 % 0.17 %
MgO 0.056 % 0.056% 0.109 %
Loss of Ignition 0.0286 % 0.319% 0.306 %

The average % age of each grade is as under

White  8.97 %

Spotted 3.39 %

Greenish white 4.13 % 
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Photo 16 : Silica Boulders of Hum Khad, District Una 

b) Bilaspur district: 

Soft white quartzite,  found near Sirha (:-51°21’: 76° 47’), Aruali (31° 18’ : 76°
47’), Banda (310 19’ : 76° 47’) and Solag (31° 21’ : 76° 50’), may be suitable for
glass industry.
c ) Kangra district: 
Soft  quartzite  boulders  which  yield  good  glass  sands  on  crushing  occur  near
Barhwain (31° 48': 76° 08’) and on the Bastram ridge. Smaller deposits also occur
in the Khads near Bhadroa (320 15' : 75° 41’).
The production of the Silica Sand in Himachal Pradesh is as given below in the

Figure  No. 19. 

Figure 19 : Production of Silica Sand in the Himachal Pradesh 
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Photo 17 : Silica Boulder qyarry , Hum Khad, District Una 

The occurrence  of Silica sand  are as given in the figure No 20 

Figure 20:   Showing important locations of Silica sand  and Quartz crsutal deposits

12.1.5 Bulding Stones 
Building  stones  are  naturally  occurring  rocks  of  igneous,  sedimentary  or

metamorphic  origin  which  are  sufficiently  consolidated  to  enable  them  to  be  cut  or
shaped  into  blocks  or  slabs  for  use  as  walling,  paving  or  roofing  materials  in  the
construction  of  buildings  and  other  structures.  Stones  suitable  for  building  occur
throughout the geological column and have a worldwide distribution. Their exploitation
is limited where overburden or structural complexities make their production uneconomic
or where national or internationarry designated conservation or heritage sites preclude
active quarrying.  The principal  rock types  used as  building stone are limestones  (including
marbles),  sandstones,  slates  and  granites. Building  stone  is  also  commonly  referred  to  as
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'Dimension Stone' in many countries.
Important building stones which area mined in Himachal Pradesh is slate, sandstone and

quartzite and river born material ( Boulders, cobbles etc) 

12.1.5.a Slate 
Slate  is  a  fine  grained,  hard,  compact,  cleavable  rock  derived  from

microcrystalline  metamorphic  rocks  of  clays  and shale  and possesses  a  cleavage  that
permits it to split readily into thin smooth sheets. The thin layers split along the cleavage
planes may cut across bedding planes. The metamorphism of shale by pressure produce
slates  which  are  characterized  by  the  presence  of  close-set  planes  of  cleavage  along
which  they  can  be  split  easily  into  thin  sheets.  The cleavage  plane  is  related  to  the
direction of pressure to which the material was subjected and not to the bedding plane.
Slate has emerged as an alternative to granite and marble which are comparatively costly.
Slate has the aesthetic value like other dimension stones i.e granite and marble. Slate is
cut and fabricated into dimensional   form. Slate  is  categorized into minor and major
minerals in the country depending on its end use. The slate industry has received a boost
in recent years due to increased interest in  architecture. The export of slate has increased,
over the years. The major use of slate in foreign markets is in roofing tile, but other uses
as flooring tile and cladding are also picking up. 
Physio-Mechanical Properties of Slate

The  physico-mechanical  properties  of  slates  vary  considerably  from  place  to
place.  Even at  the same place,  wide variation  in  properties  are   observed.  But  slates
fulfilling certain minimum requirements are considered suitable for building   purpose. 

The main properties of slate are as follows:
Strength

Transverse Strength
Toughness
Shear Strength

Moisture Absorption
Cleavability
Corrodibility
Sonorousness
Cross Fracture
Character of Cleavage Surface
Colour
 

SPECIFICATIONS
Indian Specifications
The slates for roofing tiles should  be of uniform thickness and rectangular in  

shape with reasonably full corners & edges shall to  true. The surface of the slate should 
also  be such as to permit proper laying.
Roofing tiles

Bureau of  Indian  Standards  (BIS)  laid  down IS:  6250,   in  October  1998,  the
specifications for roofing slate tiles in respect of requirement of dimensions,  physical
properties and workmanship of slate tiles used for sloped roof covering. 

The slate for roofing shall be free from veins, cracks, or other similar sources of
weakness. The rock shall be of uniform colour and texture and shall not contain white

70



Mineral Resource
Himachal Pradesh  

patches  and  deleterious  minerals.  The  presence  of  deleterious  minerals  could  be
ascertained with the help of petrographic examination. The slate shall be of reasonably
straight cleavage and the grains shall be longitudinal. The physical properties of slate tile
shall conform to the requirements as given below  in Table No 

Table  23:  Specifications of the Slate Tiles  
Sr. No Characteristics Requirements

1 Water absorption a) Maximum average 2 percent by mass
b) Variation should not exceed 20 percent 
between individual sample

2 Modulus of rupture 60 N/mm2(dry) min
40 N/m2 (wet) min

3 Depth of softening 0.05 mm, max
4 Permeability No water shall ooze from the bottom
5 Sulphuric acid 

immersion 
Shall show no sign of delamination along the 
edge or swelling,softening, flaking of surface and
shall not exhibit gaseous evolution
during immersion

6 Wetting and drying Shall show no sign of delamination or splitting 
along the edge or flaking of the surface

Occurrences 
Himachal Pradesh  is known  in the country for its good quality  of slate, which 

find place  in foreign  market also  because of  its  pleasing colour, durability and 
uniformity in thickness. The art of extraction of slates is known to the local people  of the
area since generation . The good quality thick bands of slates  occur in Districts of 
Chamba, Kangra, Mandi, Kullu and to some extent in district of  Shimla, Sirmour and 
Kinnuar, & Solan 
Slates are confined to Kullu Group, Shimla Formation, Chamba Formation, Jaunsaur 
Formation & Katargali Formation. The distribution of slate bearing rocks is as given 
below in the Figure No 21

Figure 21 Showing the distribution of the Slate bearing horizons
 of Himachal Pradesh

71



Mineral Resource
Himachal Pradesh  

As per rough estimate there are  about 81 million tonnes of the inferred reserves of Slate  
in the State and  the district wise  slate reserves in the State are as  given below in the 
table No  24.

Table 24. Reserves of the Slate in the State
 

District Reserves in tonnes
Chamba 32000000
Kangra 7000000
Kullu 19000000
Mandi 11000000
Shimla 9000000
Kinnaur 2000000
Solan 1000000
Total 81000000

Important slate occurrence are as  given below 

Chamba district  
Good deposits of slate, suitable for roofing, paving and fencing purposes occur in

Kullu, Chamba and  Katarigali Formations in different parts of Chamba district. 
In the Kullu Formation, the slates are confined to its middle part. Good deposits of slate
suitable for roofing, paving and fencing purposes occur in a zone nearly seven kms in
length extending from near Talai (320 21’ 55” : 760 04’ 30”) to northwest of Makotsu (320

24’ 50” :760 01’ 10”).  The slate  belt  attains  its  maximum thickness of 884 metres in
Chakki nala and minimum thickness of 200 metres near Makotsu.
The following are the important slate occurrences in the formation:
( i) Rupaina (310 22’00”: 76003’ 35”) -Nargal (320 22’ 15”: 760 02’ 25”) area: The slate 
belt in this area is 240 m thick and extends over a strike length of above 800m. The 
probable reserves estimated are of the order of 5, 18, 400 tonnes.
(i i) Bhora (320 23' 05": 76002' 50”)-Bela (32022”40": 76002’ 15") area: The slate horizon 
in this area is about 560 m thick extending over a strike length of about 900m. The 
probable reserves are of the order of 1,360.800 tonnes.
 (iii) Chaunda Devi l32° 24' 40": 760 01’ 50") area: The slate deposit is 320 m thick and 
extends over a strike length of about 700m. The probable reserves are of the order of 
6,04,800 tonnes.
(iv) Renda (320 24' 40" : 76001’15”) area: The slate horizon in this area is 160 m thick 
and extends over a strike length of 400 metres. The probable reserves are of the order of 
1,72,800 tonnes.
(v) In Chuari (320 25’50” : 760 01’ 00”)-Dalhousie (320 34’: 750 58’) area, five horizons 
of slate have been recorded in Kullu Formation. Out of these, the two topmost horizons 
contain good quality slate. 
The following  are the slate bearing localities in this area:
Khotri {32° 25’ 55”: 76002’ 10”), Chamari (320 26’00”: 760 01’15”), Debrera (320 27’ 
10”: 760 00’ 10”), Dabriara (32028’ 55” : 760 00’25”), Kophru (320 59’ 00”: 760  00’10”), 
Base (320 29’ 10” : 760 59’ 45”), Dramman  (32029’50”: 75059’ 25”), Sugalu (320 31’ 00”:
75059’ 10”), Sappar (320 30’ 50”: 75058’ 35”), Kunna (320 31’ 10” : 75058’35”), Basti 
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(32031’ 15” : 75058’35”), Kathu-Ka-Kho1 (320 29’ 55” : 750 58’ 45”), Thanoli (320 00’ 15”
: 750 58’ 30”), Grarana (32029’30” :75058’ 00”).
The total reserves of cleavable slates occurring in the area, between Kalm Nadi in the
southeast and near Sapri (320 33’ 25” : 750 58’ 35”)in the northwest have been estimated
to be of the order of 11,505,000 cu m. The reserves have been ca1culated upto a depth of
15m.
(vi) In the Chamba Formation, fairly good deposits of slate occur in its middle and upper
parts in the area north and northeast of Rakh. This formation, in fact, is the main source
of  slates   being  produced in  the Chamba and Bharmour  tehsils   of  this  district.  The
important  slate  bearing  localities  are  Dulara  (32°  29’05” :760 14’35”),  Dhanara  (320

26’25”: 760  14’45”), Se (32029’40”: 760 14’30”) and Panthal (32028’ 55” :760  14’30”).
The investigation carried out in the slate belt in the area between Sajhot (320 30’05: 760

13’ 55”) to near Dudiana (320 28’50”: 760 15’20”) have  revealed the probable reserves of
the order of 18.4 million  tonnes. In the Katarigali Formation a zone of dark grey black
shale/slate has been traced from near Kandail in the northwest to near Gharola (32026’
10”: 76027’ 10”) in the southwest.
b) Kangra district:
 A more or less continuous slate belt of variable width and thickness occur over a strike
extension  of  about  seven kilometres  from a little  west  of  Bhagsunath   (320 14’ 40”:
76020’00”)in  the  south  west   to  near  Chamba  Pass  (32017'  04”:  760 15’10”)  in  the
northwest. The belt comprise two slaty horizons of variable widths occurring at different
stratigraphic levels within the Kullu Formation. One of the horizons occurs at the base of
streaky and gneissose quartzite. is about 75 metres wide and has an average width of
about 120 metres. The important slate occurrences are as under:
(I)  Dharmkot (32° 15’05” :  76° 19’15”)  area:  Here the slate  horizon is  210 m thick
extending over a strike length of 1750 m. The probable estimated reserves are of the
order of 9,92,250 tonnes.
 (2) Ab Got (32° 16’50” : 76° 17’35”) area: The slate horizon in this area is 40 m thick
and extends over a strike length of 200 m. The probable estimated reserves are of the
order of 21,600 tonnes.
 (3) Area north of Bhatti (32° 16’45" : 76° 15’ 15”): The 60 m thick slate belt extends
over a strike length of 100m. The probable reserves are of the order of 1,62,000 tonnes
The above area is known for important Khaniyara Slate Mining.  Mining in this area was
started along Manjhi and Manuni Khad in 1850. In 1867 Mr. R. W. Shaw established “
Kangra Valley Slate Quarry” and worked till  independence in 366 Acre ( 146 hectare
area), 204 Acre in Manuni Khad and 162 Acre in Manjhi Khad}Then it were  worked by
the Khaniyara Gabli Dhar Slate Quarry Board 
The Physio- mechanical property of the Khaniyara Slates are as given below in the Table
No  25 

Table 25 : Physio- mechanical property of the Khaniyara Slates
Sr. No Properties Value 
1 Specific Gravity 2.706
2 Transverse strength 489.85 Kg/cm2

3 Shear Strength 172.44 Kg/cm2

4 Water absorbtion 0.10%
5 Corrodibility 0.60 %
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Earlier ( During 1996-97) Department of Industries, H.P.  used to auction  about

137 sites in different parts of the state as  per detail given below : 

Auction of slate

District Number 
1 Mandi 67
2 Kullu 14
3 Shimla 41
4 Chamba 15

Total 137

In addition to above, about 27 leases were also granted for extraction of slate.

Apart from this about 200 slate pits were also situated in the Khanyara area of

Kangra District , which were under  the control of the Panchyat. Presently the

Department is not  in a  position to auction slate quarries  in the State   due to

Forest Conservation Act, 1980, and  only 12   slate quarries are working. These

quarries are granted on lease either in private land or in the area where clearance

under FCA, has been obtained. 

Slate leases as on May 2005 

District Number 
Chamba 8
Kullu 3
Mandi 1
Total 12

The production of slates has  also reduced with the decrease in the number of

mineral  concessions 

Table 26 : Production of Slate in the State  

Production of Slates 
Year Production in Tonnes
1991-92 86510
1992-93 75490
1993-94 70583
1994-95 79712
1995-96 14850
1996-97 16900
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1997-98 13268
1998-99 10000
1999-2K 13000
2000-01 11796
2001-02 10118
2002-03 7137
2003-2004 7137
2004-05 5638

12.1.5.b Sandstone and Quartzites 
Sanstone  and  quartzite  suitable  for  building  occur  throughout  the

geological column and have a Stateswide distribution. The general description of
the  Formations  bearing   bulding  stone  of  quartzite,  sandstones,  quartzarenite,
suitable for the construction purpose are   as given below  in the table no 27  and
distribution is shown in the  Figure No 22

Table 27  Building stone bearing Formations of the Himachal Pradesh 
Group Formation Member Stone Discription

Siwalik
Middle 
Siwalik A

Midddle 
Siwalik 
Sandstone Coarse micaceous sandstone 

Lower 
Siwalik A

Lower Siwalik 
Sandstone Fine to medium grained sandstone 

Sirmour

Kasauli 
Kasauli 
Sandstone 

Grey, green hard, compact, Sandstone  
massive 

Dagsai Pabo 
Dagsai 
Sandstone Purple fine  grained siltstone  

Kakra 
Kakra 
Quartzarenite Pale Green quartzarenite 

Ladungsari Chikkim 
Chikam 
Sandstone Grey Sandstone 

Guimal 
Guimal 
Sandstone Greyish brown, dark brown sandstone 

Lilang
Nanuluka

Lilang 
Sandstone 

Grey to pale white, calcalreous 
sandstone 

Kuling
Gechang Formation

Gechang 
Sanstone 

Brown to grey, pale grey, coarse-
grained sandstone 

Lipak
Po Po Quartzite 

White to grey medium grained 
quartzarenite 

Muth 
Muth 
Quartzite 

Medium to fine grained white and red 
quartzite 

Sanugba
Thango 

Thango 
Quartzite 

Massive purple sandstone and 
quartzite 

Tal

Koti Dhiman

Upper
Quartzite 

Upper  
Kotidhiman 
Quartzite 

Pale white, pink and green , medium to
coarse grained quartzite 

Lower
Quartzite 

Lower 
Kotidhiman  
Quartzite

Compact, medium to coarse grained, 
grey to pale yellow quartzite 
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Krol
Krol Sandstone 

Krol 
Sandstone 

Massive, white to pale grey and coarse 
to medium grained  sandstone 

Infrakrol
  

Infrakrol 
Quartzite Buff coloured slaty quartzite 

Jaunsaur
Nagthat D

Nagthat 
Quartzite Grey qurtzarenite and sandstone 

Shimla

Sanjauli Upper 
Sanjauli 
Sandstone Pale purple, white and grey sandstone

Chhaosa 
Chhaosa  
Orhoquartzite Greyish white othoquartzite 

Basantpur A
Basantpur 
Quartzite Greyish white Quartzite 

Kullu
Khokhan 

Khokan 
Quartzite Greyish white to pale yellow quartzite 

Shali
Khaira 

Khaira 
Quartzite Pink and purple quartzarenite 

Largi
Hurla

Hurla 
Quartzite 

Grey and pink thick bedded 
quartarenite 

Naraul B
Naraul 
Quarzite White Quartarenite 

Rampur
Manikaran 

Manikaran 
Quartzite Grey and white massive quartarenite 

Dharagad Atoll A Atoll Quartzite Pink calcareous quartzite 

Sundernagar
B 

Sundarnagar 
Quartzite White and Purple Quartzite 

Jutog

Chirgaon 
Chirgaon 
Quartzite Grey Quartzite 

Badrol
Badrol 
Quartzite Pale to dark grey quartzite 

Kanda
Kanda 
Quartzite 

Grey to dark grey flaggy to massive 
quartzite 

Khirki
Khirki 
Quartzite 

Pale white to grey, thick bedded coarse 
to medium grained quartzite 

Manal 
Manal 
Quartzite 

Pale white to greyish white, fine to 
medium grained  flaggy to massive 
quartzite 

As  per  rough  estimate  there  is  approximately  75000  million  tones  of
sandstone/quartzite  reserve,  calculated    upto  depth  of  20 meter  ,  in  Himacal
Pradesh The  Formation wise reserve is  as given below in the table 28

Table 28 : Approximate  reserve of  sandstone and quartzite 
in Himachal Pradesh
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Formation 

Approximate 
reserve in 
Million tonnes 

Siwalik 18000
Sirmour 13000

Ladungsari 3000
Lilang 1500
Kuling 6000
Lipak 1300

Sanugba 300
Tal 1200

Krol 1000
Infrakrol 80
Jaunsaur 1800
Shimla 2400
Kullu 10000
Shali 2000
Largi 300

Rampur 7600
Dharagad 200

Sundernagar 400
Jutog 4700
Total 74780

Figure 22 : Distribution of the building stone bearing rocks in the 
Himachal Pradesh

12.1.5.c River born material 
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The cobbles, pebbles and  boulders  of the Newer Formation are the important source of
raw material  for the stone crushers  in Himachal   Pradesh.The important   river born
bearing  Formations are as given below in Table No 29

Table 29 :  Important  river born bearing  Formations of Himachal Pradesh 

Period Group Formation Lithology 

Recent
Newer

Alluvium

Chennel
Alluvium

Grey Micaceous, fine to coarse grained 
sand, silt and clay

Terrace
Alluvium

Cyclic Sequence of  Grey Micaeous 
sand, silt and Clay

Fan Alluvium
Brownish grey clay, sand and gravel 
with boulders

Sub
Recent

Older
Alluvium

Dun Gravel

Multicyclic sequence of brown and grey
silt, clay with kankar and reddish 
brown to grey micaeous sand with 
pebbles

As per rough estimate the total river born reserve of the state is  approx 800 million tones
The production  of bulding stones ( other than slate) in the State is as given below in the
figure 23

Figure 23: Production of the building stone in the Himachal Pradesh 
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12.2 Other Minerals
12.2.1 Asbestos 
a) Kangra district: 

Small occurrence of asbestos of uneconomic nature occur in a nala south 
east of Kami village (320 12’: 780 35').
b) Mandi District: 

The highly weathered basaltic rocks of Darla volcanics exposed along the 
right bank of a small nala flowing between Ardhi and Badsar contain very thin 
fibres of asbestos.
c) Shimla district: 

Chrysotile asbestos was observed by Captain Palmer in association with a 
dolerite dyke on the Shali ridge north of Shimla. 
The occurrence of Asbestos in Himachal  Bradesh   are as given below in the
Figure No 24

Figure 24. Showing location of occurrence of Asbestos in Himachal Pradesh

12.2.2.Bauxite 

a) Shimla District: 
(i) Occurrence of  bauxite has been reported about one kilometre northeast

of village Deharu (30° 49’ : 77° 39’). The bauxite forms basal part of the Subathu 
Formation (Eocene). It occurs at a number of places as localized pockets which 
range in thickness from one to three metres but generally do not extend laterally 
beyond 10 metres. The bauxite is earthy pale-grey and brownish in colour and is 
characterised by well developed pisolitic texture. Sample of bauxite on chemical 
analysis indicated the presence of Al203 55.10% Si02 24.97%, Fe2O3 1.20% TiO2 
5%

(ii) In Chapla area (31° 03’ : 77° 11’), the bauxite  deposit occurs mostly 
as lateritised rocks at the base of the Palaeocene Kakra rocks. Thickness
and length of the zones vary from one to five metres and one to five
kilometres respectively. The deposit is low in alumina and high in  silica content.
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b) Sirmaur district: 
In Benchi area (30°47’ : 77°37’), bauxite occurs in isolated patches at the 

base of Eocene/Palaeocenc rocks i.e.  Kakra and Subathu Formations. The deposit
contains low alumina and high silica. Bauxite is also reported near Nahan (30° 33’
:77°16’) and its outcrop is buried under a landslide.
c) Solan district: 

In Deothal area (30°51”: 77°10”), bauxite occurs as pisolitic ore  having a 
thickness of one to five metres traceable for about 1.5 km.

The occurrence of bauxite  in Himachal Bradesh   are as given below in the Figure
No 25

Figure 25. Showing location of occurrence of Bauxite  in Himachal Pradesh

12.2.3 Beryl
a) Chamba district: 

(i) Beryl bearing pegmatites have been located in Kilar gneiss around 
Haksu bridge (33° 05’: 76°23’0.

(ii) Pegmatite bodies with beryl have been found within gneisses of Kilar
Formation.  The  pale  yellow  to  light  bluish-green  beryl  occurs  at  about  one
kilometres east of Dehda nala bridge (330  05’ 10” : 76022’30”) and about 1.5 km
south of Jules (330 05’ 35” : 760 23’15”. The visual estimate of beryl in
pegmatite is less than 0.5%.
b) Kinnaur district: 

(i) Pale blue beryl has been reported from the Wangtu bridge (310 32’: 78° 
15’) and for some distance up the Satluj and Shipki La (310 49’ : 780 45’) Pass.

(ii) Beryl associated with pegmatite has been reported from near Riuni 
village (78004’20” : 31004’16”) and Nalgan Ghatti (31° 19’20” : 78° 12’15”).

 (iii) Sporadic bluish coloured transluscent hexagonal crystals of beryl are
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noticed in the pegmatites intrusive into the schistose rocks of the Vaikrita Group
in Morang (31° 36’00' : 78° 26’30') Tirung (31034’30' : 780 27’00') area.

 (iv) Greenish blue beryl is found in the pegmatite along its contact with
the country rocks near Ribba (310 35’ 15' : 780 22’ 00”) and near the confluence
of Kashanj Khad and Satluj river.

(v) Small  crystals of beryl within pegmatite veins traversing the Rakcham
granite have been reported from the area between Pangi (310 36': 780 21') and 
Akpa (31° 35’00” : 780 22’ 45”).

c) Kullu district :
(i) Beryl bearing pegmatites intrusive into gneissoses schist and granites

have been reported from Sara Umga Thach (320 10’ : 770 29’) and northeast
of Pando Seo Thach (310 56' 30” : 770 40’30”).

(i i) Sporadically beryl is found associated with pegmatites in Mantalai 
(31051’45” : 77° 47’ 15”) area and in Tanang Khol (31° 57’ : 700 33’).

(iii) Crystals of beryl measuring upto eight cms in length are found 
associated with the pegmatites at Munni Thach ( 31 ° 59’ 45” : 77° 39’45”) and 
Piangniru Thach (32° 14’30” : 77° 18' 30”).

The occurrence of Beryl  in Himachal Bradesh   are as given below in  Figure No
26

Figure 26 : Showing locations of occurrence of Beryl   in Himachal Pradesh
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12.2.4 Clays 
Clay occurrences  in Himachal Pradesh can be broadly classified into (i) 

lacustrine and fluvial, (ii) residual associated with granite and (iii) associated with
the Middle and Upper Siwaliks.
a) Sirmaur district: 

Brick -clay of fluvial origin occurs at and around Sirmur Tal (300 32’ 30":
770  39' 20"), 16 kms north of Paonta Sahib. Similar clays also occurs along the
Nimba -ka - Khala, The occurrence extends for 500 metres with an average width
of  80m.  The  average  thickness  is  3.38m  with  1.2m  thick  overburden.  Other
occurrences of this type of day are at Rati Kharak (300  31’ 00": 77032’ 10") and
Kalidhang (300  36’30": 770 39' 30"). At Rati Kharak the clay occurs in an area,
480m in length and 120m in width. The thickness of the clay is two metres. In
Kalidhang area, the clay occurs on both sides of Khasuda Ka Khala. The deposit
is 540m in length and 180m in width. Its thickness varies from 20m to 30m. The
deposit contains clay bands of varying colours. The clay bands are inter layered
with bands of gravel, pebbles and sandy loamy soil. The varved nature of the clay
deposit  indicates  that the clay is of lacustrine origin.  The reserves of the clay
around Kalindhang  are about 2.93 million tonnes upto a depth of 20m. 

Probably, frequent floods in the river Giri have resulted in depositing the 
banded  colluvial  clay  in  Sirmur-Tal  and  Reti-Kharak  at  its  southern  bank  
providing a promising cultivable land for the area. Physical studies reflect that  
Nahan and Mandhali Formations  through which the river Giri flows are the main 
provenance.  The  black  and  light  varved  clay  deposit  near  Kalidhang  is  of  
lacustrine type. The tectonic movements in relatively recent past perhaps resulted 
in change of geomorphic features forming a temporary small lake in which the  
deposition of this clay took place.The location of the clay deposit in Sirmaur  
district are as given in Fig 33.
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Figure 27: Showing location of clay deposits in Sirmaur district 

A few clay pockets occurring within the weathered rocks of Chor Granite
Complex  have  been  reported  at  Kanda  (30050’30":  77024’  15"),  Roundi
(30049’30"; 77° 27’00"), Kotiyan (30° 49’08"; 77° 27’15") and Gudag, (30046'
30" : 77° 29’ 15"). The clay is dirty white to white in colour. It is sticky when wet
and powdery when dry.  The length,  width and thickness of the pockets varies
from three metres to 22m, 0.5 to two metres and 0.5 to five metres respectively.
An occurrence of China clay is known from one kilometre north of Rajpur (30°
35’: 77° 44’).

b) Kangra district: 
(i) Yellow coloured clay has been reported from three kilometres west of 

Shahpur (320 13’: 76° 12”).
(ii) Light grey to whitish grey clay bands varying in thickness from half to

three metres and having 90% clay contents has been reported from Middle and
Upper Siwaliks, at Khajan (32° 19' 30": 75° 54’05”), Indpur  (32° 091 30": 75°
44' 00"), Paliana(32° 09’ 00") 75° 54' 30") Kothar, (32° 04’34”: 75° 52’ 10”)
and Hatli (32° 05’05": 75° 50' 50") in Nurpur Tehsil.

Reserves of white clay of Kothar area are of the order of 15,000 tonnes.
The clay is composed of montmorillonite, kaolin, quartz, carbonate and Fe-oxide.
Reserves of clay of Hatli area are around 5070 tonnes. The clay contains 
montmorillonite, illite, kaolinite, quartz, muscovite and albite.
c ) Kinnaur district: 

China clay occurs as alteration product of granite, gneiss and pegmatite 
near Lipa (31° 39': 780 24').

Lacustrine clays occur at Shalkar, Chango and Ganfa along the Spiti river.
d) Kullu district: 

China clay occurrence has been reported from near Bathua  (31° 28': 77° 
32') which is locally used for white washing.
e) Lahaul & Spiti district: 

Two lacustrine clay pockets have been reported at Kioto (32°56': 77° 55') 
and Atargoo (32° 78° 10’). The first one is about 500 metres in length with a 
maximum width of 80 metres while the latter one is 250 metres in length with a 
maximum thickness of 15 metres.

d) Mandi district:  
Small irregular pockets and lenses of clay are found within the weathered

muscovite  granite,  tourmaline  -muscovite  granite,  porphyritic  granite  and
pegmatite  of Mandi  -Karsog granite  complex at  Mohi (31° 35':76° 55'  ),  Seri
Chak (31° 06' 54": 76° 55' 45"), Seul (31° 40’ 36": 76° 55' 36"), Saul Khad (31°
40’28': 76° 53J’27"), Dhalar (31° 35' 24": 76° 55' 30"), Batala Beh (31° 15’50":
77° 13’20"), Karsog (31° 23' 00": 77° 12' 00"), Chichot (31° 33’ 00": 77°01’00"),
Garaich (31° 24'30": 77° 14’45”), Negi Nal (31°26' 00': 77° 11’ 00”), Bashaich
(31° 26’15”: 77° 13' 30"), Phaish (31° 27’ 00": 77° 05’15"), Tarai (310 35’09”: 76°
59’56"), Dopha (31° 31’ 33": 77° 01’ 22"), Nid (31° 32'20"; 77°01’00"), Oangthar
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(31° 32’37": 77° 06’15'). Seri,(30° 36' 55": 77° 00’06"), Raipri (31° 37' 34": 77°
00'  30'),  Burahata (31° 36'  09": 77° 01’59"),  Balhari  (31039'  03": 77° 00’45”,
Pingla (31° 35’ 16"; 770 01’ 23"), Rakbnun (31° 47' 30": 77° 17’30”), Tarapur
(31° 38' 00": 76° 59’37"), Kohlu, Dalikar (31° 37’38” 77° 01’00"), and Rackchui
(31° 39’05': 76° 59' 43").

The clay pockets in the above areas range in length from 10 metres to 220
metres and only the clay pocket at Phaish extends for about one kilometres. The
width of the clay pockets varies from one metre to 1040 metres

Physical  tests  of  the  clay  samples  from  Garaich  and  Negi  Nal  have
revealed that the clay is suitable for the manufacture of stoneware.

The cummulative reserves of clay pockets at Karsog, Chichot, Batala-Beli,
Garaich, Negi nal, Bashaich and Phaish have been estimated at 1, 05,330 tonnes.
The tentative reserves of the clay pockets at Tarai, Dopha and Nid are of the order
of 5, 14,400, 17,172.02 and 17,714 tonnes, respectively.
The chemical analysis of the clay samples is as given below in the table no 30
Table  30: Chemical analysis of the clay of Mandi- Karsog area 

Sample SiO2 TiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O Loss of Ignition 
1 67.85 0.18 19.41 1.74 1.10 0.60 2.10 2.10 2.77
2 69.17 0.06 18.60 1.44 1.22 0.36 3.90 3.01 2.16
3 64.90 0.15 21.28 1.92 1.30 0.50 3.64 4.32 2.14
4 65.97 0.15 20.00 1.68 1.52 0.53 0.57 3.91 2.86

The  clay  from  all  the  aforementioned  pockets  is  used  by  the  local
inhabitants for white washing and plastering of their houses.

Figure 28 : Showing clay deposits of Himahcal Pradesh 
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e) Shimla district: 
Pottery  clays  resulting  from the  decomposition  of  limestone  associated

with  carbonaceous  slates  are  described  as  occurring  on  the  spurs  of  the  hills
running  north  from  Shimla  (310  08’;  770 10').  They  have  been  used  for  the
manufacture of bricks, tiles and coarse pottery.
 The location of the clay deposit in Himachal Pradesh are as given in figure 28

12.2.5. Coal 

a) Kangra district: 
Coal occurs near Dera Gopipur (31° 531: 76° 83’) in the Pinjor sand rock of the 
Upper Siwalik Formation and in the Nahan sandstone. The report of coal 
occurrence from this locality was based on two very small lenticular pockets and 
a few stringers of lignite in the north eastern cliff of  Beas river. The first pocket 
contains a few lenticular remains of carbonised wood. The thickness of second 
occurrence varies from one centimetre to seven centimetres with maximum length
of about 30 cm.

b) Mandi district: 
A carbonaceous horizon is traceable for about 90 metres near Mansai (31° 34/: 
76° 51'). There is another 91 centimetres thick seam traceable for 45m, 750m to 
the south of the earlier one. A coal seam near Dehar (31° 251: 76° 491) crops out 
in and near the steep right bank of Sutlej river about 280m upstream of the 
suspension bridge. The carbonaceous horizon is interbeded with limestone with 
almost vertical dips. Two carbonaceous seams, 180cm and 90cm thick could be 
traced for a distance of about 90m.
Small discontinuous patches of coal outcrops are noted near Kaphai (31° 32’:
76° 51’). An outcrop of coal is seen on the right bank of a small stream about
600m southeast of Arthi (31° 32’: 76° 52’). The coal is sheared and stained dull
greyish yellow, rusty on the surface.

c) Sirmaur District 
At Deothal (31° 51’: 77° 10’) in the tributary of Kewal Khala there is occurrence 
of  coal in the Subathu Formation, but due to folding in the rock it has been 
greatly crushed and it occurs in soft powder form. 

d) Solan District 
The coal of uneconomic value is also reported in the Taksal area of the Solan 
District 

e) Bilaspur District 
A lenticular carbonaceous matter occurs in the Subathu Shale near Dela (31° 24’: 
76° 46’), Maliwarkhad and Bandla (31° 20’: 76° 46’)

The coal deposits of  Himachal Pradesh is as shown in the figure  29. 
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Figure 29:  Showing occurrence of coal in Himachal Pradesh 

12.2.6 Copper 

a)      Lahaul & Spiti district-  
Malachite staining is occasionally noticed in association with  quartz  veins  in
Chandra Tal (320 39': 770 37') and Sarchhu (320

 42' 30" : 77° 32’)  areas.
Copper mineralisation in the form of chalcopyrite, malachite and azurite  are
seen along brecciated zones and within quartz veins associated with limestone of
the Kunzam-La Formation  in between  Chander Tal & Bara Lacha  pass
(32° 44' : 77° 26’).
In this area, two types of veins have been encountered:  
 The veins which shows the mineralization of chalcopyrite are ferruginous and

is  restricted to the peripheries.
 The veins which do not show any mineralization are white in colour. 
Copper mineralization is  also reported in the Shitikar area(320 25': 770 40')  . Here
the quartz veins are the mineralized body and varies in length from 5 cm to 30
metres.  The  breath  also  varies  from 1  cm to  2  metres.  About  6  veins  show
chalcopyrite mineralization occurring as stringers. Out of 126 samples analyzed
by the Geological Survey of  India, only  four sample shows   150 ppm copper
otherwise most of the sample shows 50 or less than 50 ppm of  copper. 
b) Kulu district: 
 (i) Malachite stains and sparse disseminations of chalcopyrite have been reported
in the massive quartzites belonging to Bhallan Formation of the Rampur Group at
Seond (31° 541 : 77° 13/). The copper values vary from 0.1 % to 0.22.% The
mineralisation is restricted to very limited area of about 60m along a road cutting.
 (ii) Stains of malachite are observed in quartz veins traversing chloritized
schist near Shatnala bridge. Sample from Shatgar (31° 58': 77° 12') gave copper
value  as 1.21 %. The mineralisation comprises stains of malachite with sparse
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dissemination of chalcopyrite and pyrite.
(iii) In Maol (Mahul) (31° 551 : 77° 07') area, the sulphide mineralization occurs
over a strike- length of one kilometres and is in the form of grains of Chalcopyrite
and pyrite  and patches,  incrustations  and stains  of  malachite  and azurite.  The
mineralization is impersistent and sporadic  in nature. The surface indication for
mineralization are in the form of limonite and hematitic incrustations are usually
present in the massive quartzite. Old working was also reported here, and  local
people call it as “Neela thothai ki Khan”  ( Mine of copper sulphide).  Copper
values near village Bihachang in Maol Khad vary from 0.55% to 0.90%. One
sample has analysed 2.9% lead, 0.35% zinc and 30 ppm silver.
(iv) In Garsha Valley, i.e., the area lying between Kurla Nal in the north and the
Sainj Khad in the south, and to the east of Beas river, the copper mineralisation is
manifested by numerous surface shows in the form of stains and encrustations of
malachite and azurite, covering an area of about 9 km x 6km. Besides, a number
of  old  workings  bear  testimony  to  the  fact  that  copper  mining  activity  was
extensive in the past. Amongst the old workings the prominent are Naraul (31° 49’
40” : 77° 13' 45”) Gobha (31 ° 50’ : 77° I5’), Lalgi (31° 49’ : 77° 14’), Kalpna
(31° 50’ : 77° I5’), Danala (31° 48’: 77° 15”), Sib (31° 42’ : 77° 16’) Shallash
(31° 48’ : 77° 28’) and Dudhu (31° 48’ :77° 15’).

The  first  mention  of  old  copper  working  in  the  area  was  made  by  J.
Calvert  in  1874.  Copper  mineralization  in  the  area  occurs  in  the  form  of
Chalcopyrite  and  malachite  and  azurite.  The  main  surface  indication  of
mineralization are malachite stains of deep dull green colour and brown yellow
limonitic encrustations on the rock faces. In general the mineralization is poor but
widespread. 

 A number of old working exists in the area . All these working areas are
located in the massive quartzite rocks which are highly jointed and sheared. Most
of old working area situated in a place locally  called Khaman which is  about
200metres  south of Danala.  These copper  working are located  at  an elevation
ranging  between  2182  metres  and  2243  metres  .  The  dimension  of  various
workings are  as given below  in Table 31 

Table 31: Showing the dimensions of various  old copper workings  in 
Narul area, District Kullu

No Length in 
Metres 

Width in  metres Vertical height from floor 
level in metres 

Maximum Minimum Maximum Minimum
1 17 6 0.5 3.8 1.5
2 22.5 11 2.5 5.2 1.5
3 16 4.2 1.2 2.5 1.2
4 3.5 4 2 1.8 1.2
5 8 4 0.5 4 1.5
6 12 3.5 1 4.4 1.1
7 9 6 1.5 5 1
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The mineralizations in these workings are the mine are extremely poor and does 
not show any definite trend. In all these workings, the mineralization pocket 
wherever the concentration was found to be superficially favorable, were mined. 

The chemical analysis of the samples from Danala area is as shown in  
Table 32 

Table 32: Showing the chemical analysis of mineralized samples from the Danala
area, District  Kullu

Cu ppm Pb ppm Zn ppm Ni ppm CO ppm 
1 3000 75 Less than 50 Less than 50 35
2 2500 Less than 50 Less than 50 Less than 50 10
3 1500 Less than 50 Less than 50 Less than 50 35
4 4000 100 Less than 50 Less than 50 30
5 75 Less than 50 Less than 50 Less than 50 100

The old working at Lalgi  were  quite extensive with wide stopes and covers a
strike length of about  55m. At places the 'Cobalt bloom' is found in the oxidized
portions  of  these  workings.  Encouraging  Copper  and cobalt  values  have  been
obtained from this working. The effective strike length of promising mineralized
zones between Gobha in north and Danala in the south is about 4.5km. From the
available information the mineralized zone of about 12m width and grade of the
order of 1% is anticipated.
(v)  In  Sainj  valley  a  zone  containing  malachite  stains  and  very  sparse
dissemination of chalcopyrite occurs in a massive quartzite about six km form
Larji. This zone occurs in strike continuity of the Garsha mineralization.

c)   Chamba District 
It is believed by the inhabitants of  Chamba District  that  a  large quantity of
copper ore had been mined from the Silagharat in the old times. Historically the
mining in the area is said to have been carried out in 1559 A. D. It is said that in
the times of Raja Partap Singh Verman, the ruler was in need of source of revenue
for repair of Laxmi  Narayan Temple. A farmer from the Hul area presented to the
Raja a piece of copper and informed him of the existence of a large deposit. Thus
a rich deposit of copper is said to have been found and worked. 
 The  rock  types  in  the  vicinity  of  old  workings  comprise  dense  black
carbonaceous slates and dark grey slates with occasional lenses of the limestone.
The working are situated about a km east of Banja ((32° 41’: 76° 13’)    on a steep
terrain.  Mineralization  in  the  slates  in  the  adit  as  well  as  around  it  is
predominantly of Pyrite. Only occasional chalcopyrite grains are noticed. In the
old  audit  somewhat  graphitic  slates,  shows only  few signs  of  Malachite.  The
analytical results of the mineralized samples are as given below in Table no. 33

Table 33: The analytical results of the mineralized samples from the
Silagharat old copper mine

Cu % Fe2O3% S %
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1 0.07 8.01 0.11
2 Trace 4.49 0.16
3 0.57 14.40 0.55
Slag sample 0.71 28.75 0.5

 
d) Kinnaur district: 

(i) Malachite encrustations are reported in the Manchhap nala (31° 25’ 30”: 78°
33’ 30”)section.
(ii) Few specks of pyrite and chalcopyrite with malachite stains have been noticed
in quartz veins near Mangsula (31° 22' 30”:78° 30’ 30"). These veins are more
frequent near the Granite Batal Formation contact.
(iii)  A few  malachite  stains  have  been  noticed  in  the  phyllites  of  the  Batal
Formation near Lippa (31° 39’: 78° 38”).
 (iv) Two small old workings for copper are observed near Rangbar (31° 49’ :
78° 24’) in the Ropa valley. It consists mainly of malachite and azurite coatings
along  the  joint  planes  and  fissures  of  quartzite  bands  in  the  Kunzam  La
Formation.
An old working of copper is reported near Sangnam (31° 47’: 78° 28’). 550 ppm
Cu values have been obtained from here.
( v) Sparsely disseminated pyrite occurs in quartzites and phyllites north east of
Sangnam. In a nala north of Giabong, malachite and azurite stains are seen in
phyllites.

e) Sirmaur district: 
At Sataun (300 33’; 770 38’), copper mineralization occurs in the carbonaceous 
shales and quartzites of the Blaini Formation. The mineralisation zone is 25m 
wide along a road section and consists of stringers and disseminations of pyrite 
and chalcopyrite. Copper values range from 0.13% to 4.40%.  One zone has 
analysed and showed 2.27% Cu along 1.30 (m true) width.

f) Solan district:
An old Copper mine exists near Solan (300 55’: 77° 07’) in the Simla Group of 
rocks. 

The location of the copper ore deposits in Himachal Pradesh  are  as shown in 
Figure 30 
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Figure 30; Showing location of Copper ore in Himachal Pradesh 

12.2.7 Flourspar 
a) Kinnaur district: 
Rare occurrence of light green crystals of flourspar has been reported in the  

pegmatite veins at Wangtu (310 32' : 780 04 ') bridge.

12.2.8 Galena 
a) Sirmour district: 
(i) Massive lode of a minor deposit comprising galena and sphalerite have 

been reported at Anyar (30° 44’: 77° 44’). The samples from old working have 
been analysed indicating lead 0.75% and zinc 0.21 % Another sample gave 10% 
zinc/content.

Three old working (adits) exist at Anyar in the Infra Krol phyllites, slates 
and limestones. The middle adit shows mineralisation and is 2.80 m long

extending in N 600 W direction after which it becomes narrow and is caved.
This audit is located in yellowish – brown friable phyllite trending N 70  0 W-
S700E and dipping  650 to  NE.  The  ore  body  consisit  of  massive  load
comprising pyrite, minor specks of galena and sphalerite. The load is 0.70 m
thick and strikes in  N500 W –S500E direction and dips 350 to 650 to the NE. The
load appears to be localized  along  the  anticline  trending  N700W-  S700E.
Another small lode about 0.30 m thick occurs to the hangwall side.  

The  northern  old    mine  occurs  at  the  contact  of  phyllite  and  grey  
limestone. This audit is 3.70 m long and inclined at an angle of 300  in a N500E 
direction. 

(ii)  Synsedimentary,  polymetallic  sulphide  mineralisation  occurs  within  an  
interbedded slate-limestone sequence near the Deoban-Shimla Group contact in 
Dathyari- (30° 41’: 77° 45') - Chamri (30° 43': 77° 44') - Auri (30042’ : 77° 44' ) 
area. Three mineralised lodes 20cm to 150cm thick ranging in length from 75m to
80m have been delineated over a strike length of nearly 340 metres. One  sulphide
zone  trending  N700W-S700E  occurs  along  a  shear  zone  in  slates.  Another  
sulphide  vein  runs  sub-  parallel  to  this  zone  and  strikes  in  N600W-S600E   
direction.    The sulphide mineralisation  mostly  comprises  marcasite  with  
galena, sphalerite, pyrite and chalcopyrite. The mineralized zone analysis 
shows 3.09% Pb, 3.01 Zn over a true width of 1.25 m. This value hold good for  a 
length of 10 metre.   Two old working existing in Chamri area.
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(iii) Small lenses and veins of quartz with galena are observed in slate and phyllite
exposed in the Amba area (300 38   :  77027’ ). Large pebbles with rich galena  
mineralisation are a common sight all along the Amba  Nala. Small gossanised  
band measuring 4m x 1m occurs in sandstone and shale of Subathu Formation,  
one kilometre east of Chapla (30° 58’ : 770 27’) in Dabur God. Lead value varies 
from 0.9 to 0.38%. Old workings of lead ore have been reported at  Danheri  
(31000': 77000') and Panuh (30° 50’ : 77008’).

b)      Simla district :
 Lead in the form of vein occurs in schist and gneiss of JutoghGroup at Darkoti
(31° 07’ : 77° 36’). At Darkoti the lead mineralization occurs in garnetiferous
mice schist, granitic gneiss and quartz- mica schist. Two old workings
exists  in the area , first the Basag - ka- Nala  old mine which is situated one
kilometer west of Darkoti village  in garnetiferous mica schist  trending N 300W-

S300E  and dipping 250 NE the second old working is on the right side of
nala. The mineralization consist of a vein of massive galena 2.5 cm to 3 cm
thick and is associated with quartz vein. The vein occurs along a joint plane which
trends N  250 E – S250 W and dips 750 to SE. The mineralized vein is one metre in
length and does not extend in strike.  Lead values vary form 0.73% to 12.0%
at different localities.

c) Solan district 
Lead ore is found in the form of some galena pebbles of varying size at  Tal  
(31°10': 76°53’) in the Arki Tehsil. A ferruginous limestone band, north of Tal  
has indicated 1.2%Zn and 0.29% Pb over an average width of 7.5m.
A small  gossanized  band 4 m X 1 m occurs  in  the sandstone  and shales  of  
Subathu Formation about one km east of Chapla (31°58': 77°00’)  in Dabur Gad. 
The band has strike in N 350 W- S350  E direction. The lead value range from  
0.19% to 0.38 %. 

d) Kulu district: 
(i) A few specks of galena have been observed in the quartz veins and chlorite-
schist at Sangthan (31° 58': 77° 15’).  Lead values range from 100 to 240 ppm 
and Zinc values varying from 200 to 470 ppm
(ii) Minor disseminated specks of sulphide are observed in quartzose phyllite east 
of Komand (Kot Kandi) (31° 53’: 77° 14'). Chemical analysis has shown 400 
ppm lead.
(iii) In Khanor Khad area near Manikaran (32° 02’: 77° 27’) the ore and gossan 
together yielded lead, gold and copper. At Uchich (32° 01': 77° 23') the lode is  
over 60 centimetres in width and containts lead, gold and silver.
(iv) At Chong (31077’: 77° 11°) the are contains lead, and silver. A small
stringer of galena associated with quartz vein has also been reported from near
Garona (31° 50’ : 77° 14’). Occurrences of lead ore have also been reported
from north/east of Behali (31° 451 : 77° 15’). 
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e)  Lahaul    &    Spiti  district: The  occurrence  of  galena  in  small  quartz  vein  
infiltrated along a fault plane in upper Triassic limestone between Po (32° 03'  
:78° 23') and Dankhar (32°  05’ 78° 16') in the Spiti valley has been noted by  
Haden. Galena  associated  with vein  quartz  occurs  in  the  quartzite  of  the  Po  
Formation near Tabo. Specks of galena are associated with Muth Quartzite in the 
Chandar Tal area. A 12 cm thick E-W trending quartz vein intrusive within the  
quartzites of the Tandi Formation contains galena in the form of thin stringers and
specks along the road section between Tandi  (32034'  77° 59')  and Sissu (32°  
29’77° 58').

f) Kinnaur district: 
(i)  Specks  of  galena  have  also  been  noticed  along  thin  quartz  veins  in  the  
gneisses near Nalgan ghati (310 19' 20": 780 12’ 50”).
(ii) A few specks of galena are observed in a minor shear zone exposed east of
Alingdar (310 26' 30'; 780 38’30”).

The locations  of  the  Galena  deposits  in  Himachal  Pradesh are  as  shown in  
Figure 31 

Figure 31 : Location of Galena occurrence in Himachal Pradesh 

12.2.9 Garnet 
a) Kulu district: 
(i) Small garnet crystals have been reported to occur in the Sarkani (310 43' : 770

16’) - Rorung Dhar (310 34’ : 770 26’) area.
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(i i) Garnet crystals in the gneiss and schist have been reported around 
Sara Umga Glacier (320 10’ : 770 31’).

   b)  Sirmaur district: 
Garnet occurs in abundance in the mica schists and is  conspicuously 

developed all along the base of Chor mountain. It is commonly seen  on  the  
top hills comprising mica schist and in the beds of nalas that flow through  the  
mica schist. For the most part garnets are  small in size but  in a few places e.g. 
Kehdi ka Dhar it attain the size of 4 cm in diameter.  The garnets met within  
the nalas are usually rounded through rolling action. 

12.2.10 Gold 
Gold in Himachal Pradesh occurs in three distinct settings:-

1. Primary  Gold –  Associated  with  Late  Archean  Paleoproterozoic  Volcano-
Sedimentary sequence  ( mainly Rampur Group) . It occurs in association with
Uranium in Manikaran Quartzite of Kashapat area 

2. Paleoplacer  Gold  – In  the  Siwalik  Formation  known from many  localities  in
Himachal Pradesh  ( In Bilaspur, Kangra, Sirmour and Una  Districts) and occurs
as small flakes, known as “colours”  in the coarse sand and pebbly beds of the
Middle and Upper Siwalik Formations. The concentration seldom goes above 0.2
gm/tonne.

3. Neoplacer  Gold – well distributed in the present  day sediments of most of the
rivers and rivulets draining the Middle and Upper Siwalik Formation. It is located
in the  foot hill zone of Newer Formation   in the Siwalik belt and even at places
in  the  Lower  and  Higher  Himalaya.  The  Gold  occurs  in  the  point  bars  and
meander channels largely associated with coarse to pebble beds  

a) District Mandi  
Small Quantity of Gold had been reported in the bed of Satluj river at Jauri ( 310

19’ N -77 002’ E). The detail analysis of the area between Dharampur & Sarkaghat
(lying between 310 41’ N & 310 52’ N -76039’ & 76047’ E) shows poor concentration
of Gold  value ranging less than 20 ppb to 100 ppb.
Flakes of Gold are frequently seen in the sediments of the Sun and Alian Khads,
particularly between Hukal and Kandewale and average concentration is < 6 ppb to
20 ppb.
b) District Kangra 

Gold washing in the Beas River at Rai ( 320  10’ N -75 055’ E) and down stream
was reported, with an yield of about 73 grains/cubic yard. The analysis of bed rock
and stream sediments   have shown  gold values less than 0.1 ppb.
c) Kullu District 

Gold panning was reported at Samshi (310 53’ N -77 012’ E) in the river sands of
Beas River. 

d) Kinnaur District 
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Small  Quantity   of  Gold  are  obtained  from sand bars  along  the  Satluj  River
between Morang  ( 310 36’ N -78 028’ E) and Wangtu ( 310 32’ N -78 004’ E)
e) Bilaspur District 

Placer gold is recorded from the nala sands towards the northeast of Gumarwin
( 310  27’ N -76  042’ E), the source being the boulder beds of Siwaliks. The detail
investigation was done by Geological Survey of India  along the Sir Khad, Sukar
Khad, Drug Nala, Kariali  Nala and Lindi Nala  between  310  23’ N  & 310  29’ N
-76035’ &  76043’ E.  The  stream  sediments  of  the  Sir  Khad  along  the  meander
southeast of Tira shows megascopic gold and yield 2 to 15 grain of gold on panning
of 5 kg material, similarly Drug nala sediments yield about 8-20 megascopic grains of
gold on panning of 5 Kg  material. Total 32 samples were analysed by the Geological
Survey of India and summary of the analysis are  as given below in Table no 34 

Table 34:  Summary of the analysis of the sediments
from   Bilaspur District

Gold value
 ( ppb ) 

Sample Total 
Bed rock Stream 

Sediments 
Terrace 

Less than 0.1 8 20 1 29
0.1 1 1
0.3 1 1
0.5 1 1
Total 8 23 1 32

f) Una District 
Occurrence  of gold flakes in the river sediments of Basoli river nere Basoli  was
reported by the Geological Survey of India in 1985-86. The Geological Survey of
India investigated area of Soan River, Ambwali Khad, Panjoa ki Khad, Garni Khad ,
Una di Khad Borewali Khad, Fatehal di Khad, Kajni ki Khad, Sunkewali Khad, and
Borewali Khad . The sediments of all these streams shows incidents of gold. 
The brief summary of the samples collected SE of Basoli ( 310 29’00 N & 310 29’ 15”
N -76 019’45” & 76 020’00”  E) are as given below in Table no. 35.

Table 35: Summary of gold value in   the samples from SE of Basoli , 
District Una

Gold value
 ( ppb ) 

Sample Total 
Bed rock Stream 

Sediments 
Terrace 

Less than 0.1 60 7 34 101
0.1 1 2 3
0.4 2 2
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Total 61 7 38 106

The brief summary of the samples collected from the Una – Di- Khad  and Soan river,
southwest of Rampur ( 310 26’45 N & 310 27’ 00”  N -76 015’45” & 76 016’00”  E) are
as given below :

Gold value
 ( ppb ) 

Sample Total 
Bed rock Stream 

Sediments 
Terrace 

Less than 50 6 30 36

47 samples analysed from the west of Behdala ( 310 27’ 00”N -76 02030’’ E)  shown
the presence of gold value less than 50 ppb

g) Sirmaur  District 
Placer gold has been reported from the Siwaliks and  is reported in different part of
the district.  The Geological Survey of India had done detailed investigation in the
Ujjal Ki Nadi, Gumti Nala, Trilokpur Nadi, Khiari Ka Khala, Bharion Khala, Matar
ka Khala, Jamni Nala ,  Somb River , Salauni ki Nadi etc. The investigation shows
that all these river sediments are auriferous. 
A total of 131 samples were analysed by the Geological Survey of India, which have
indicated the gold values and are  as given below  in Table no 36 

Table 36: Gold value in the samples from Sirmour District

Gold value
 ( ppb ) 

Sample Total 
Bed rock Stream 

Sediments 
Terrace 

Less than 0.1 12 27 21 60
0.1 24 18 11 53
0.2 6 1 2 9
0.3 1 1
0.4 5 5
0.8 1 1
1.0 1 1
1.8 1 1
Total 48 48 33 131
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Figure 32:   Showing location of Gold deposit in Himachal Pradesh 

Gold Panning 
Immediately after the rainy season  as well as after heavy showers of rain during

winters  the  professionals,  locally  known  as  ‘  Daulas’ or  other  local  names,  get
themselves engaged in washing  and panning of the sediments of the streams, for the
recovery of the gold. The sediments are washed every year, generally at fixed sites,
which are favourable for the accumulation of gold. They mainly concentrate along the
concave sides of stream beds, taking the advantage of the decrease in the velocity of
the streams. . Gold grains are also trapped by a half centimetres long grass locally
known as “Cheehrh” which grows along the banks of the stream. They also scrap this
grassy portion upto  a depth of about 5 centimetres from the surface along with the
sandy and pebbly material for washing of gold.

The past  history of  gold panning is  known but  auction  for  gold panning was
granted annually by the Forest Department in Sirmour District for the gold panning in
Markanda, Salani, Roon, Haripur khol & Bata River. The same practice was followed
by the Industries Department when it acquired the mineral   right from the Forest
Department.  Although this  does not generate  much revenue but it  generated local
employment to about 50-60 persons in each district who earned their livelihood for
three month in a year by panning . It is a chance that they may get gold colours or not.
The past business shows that it was not an encouraging business and no auction was
done after 2001-02. 

12.2.11 Gypsum 
a) District Sirmaur 

Gypsum occurs at several places in massive form in the Krol Limestone  and as
selenite crystals associated with the carbonaceous shales in the Nahan Sandstone. The
deposits  of the former type are comparatively large whereas those of the later are
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usually very small. A brief account of the gypsum deposit in  District Sirmaur  are as
given below 
Korga ( 30  0   37’ 30” : 77  0  28’0”

Gypsum occurs in steep and precipitous escarpments about 3 km southwest of
Korga along the thrust plane. The mineralization zone which contains a mixture of
anhydrite and gypsum strikes east-west cutting the Niri –Ka- Khala almost at right
angle and dipping steeply toward southeast.  Gypsum is associated with red shale,
bleached shale, limestone and dolomite of Krols and occurs in the form of lenses,
pockets and thin bands. For the greater part of the deposit the mineral is admixed with
dolomite  and  shale  but  occasionally  pockets  of  pure  gypsum  are  also  present.
Sometimes crystalline dolomite is also associated with the gypsum. At places specks
of native sulphur are also seen. The Gypsum is usually white, grey or reddish, the
former two varieties being mostly associated with dolomite  and the later with red
shale of Krols.

The mineral occurs in three vains:-
1. The northern vein;
2. The central vein ; and
3. The southern vein. 
The northern vein extends east – west continuously for a distance of about 300

metres  with an average width of 50 metres to West and  after a gap of 600 metres it
is again traceable near Purla for a distance of about 120 metres with an average width
of 27 metres.  The northern part  of the vein is  associated with red shales  and the
southern part with dolomite and shales. For the greater part of the deposit the gypsum
is admixed with dolomite and shale but at few places as in southern part , in western
gorge  of  the Niri-  Ka -Khala  ,  the concentration  of  the gypsum is  more and the
samples analysed from this region shows 60 to 80% gypsum  in the rock while in
other areas the gypsum contents are  less than 60%

The central vein extends for a distance of about 380 metres with an average width
of about 35 metres. In the eastern gorge of the Niri- Ka -Khala it is about 60 metres. A
large part of the vein on both sides of the Niri –Ka- Khala has been eroded away and
the  in situ rocks are  covered with debris. Gypsum occurs in thin bands, pockets and
lenses. There are small pockets of pure gypsum but these are seldom more than  one
metre in dimension. 

The southern vein extends for a distance of nearly 400 metres with an average
width of about 30 metres. Further to west after a break of about 200 metres it is again
picked up and can  be  traced for  another  80 metres.  The nature  of  occurrence  of
mineral  is  similar  to  that  of  central  vein.  The  mineral   is  comperatively  more
concentrated in the easternmost part of the vein where the gypsum content is about
70% while in other parts of the vein it is only 35 to 40 %.

As per estimate the reserve of the deposit  containing above 60%  of Gypsum and 
which can be sorted upto 80% by hand picking are about 90000 tonne and material 
containing below 60% of Gypsum are about 900000 tonne, but this is too much 
contaminated with dolomite and shale and can not be sorted.  
Bharli ( 30  0    33’ : 77  0  45’)
Gypsum occurs as an escarpment about 1 km  NNW of Bharli village on the Paonta-
Bharli- Banor Road.The mineral occurs as pockets, lenses and bands associated and
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greatly  admixed  with  the  dolomites  and  shales  of  the  Krol  Formation.  The  zone
bearing gypsum extends NNE-SSW for a distance of about 400metres with average
thickness of about 50 metres. In the greater part of the deposit the rock mineral is
admixed with dolomite and shale. The deposit is of inferior quality and may contain
about 281, 250 tonne of gypsum 
Shilorna ( 30  0   36’     : 77  0  37’)
Small  deposit  of  inferior  quality  of  Gypsum occurs  about  1.5  Km southwest  of
Silorna.  The  quality  of  deposit  is  poor  and  deposit  is  not  of  much  economic
importance 
Kulthiana ( 30  0   33’     : 77  0  42’)
There are small patchs of gypsiferous rocks in the Krol Limestone near Kulthian. The 
rocks   are  too much admixed with dolomite and the deposit is very small in nature.
Ridana  ( 30  0   34’     : 77  0  45’)
Gypsum in this are is exposed at three places one in the Puruwala Khala  and other
two in the stream draining the eastern gorge of the Puruwala Khala. At all the places
the gypsum is lenticular and admixed with shale and dolomite.
Bhaunrari (30  0   34’     : 77  0   14’)
In this area small pocket of poor quality gypsum is also reported. 
Nahan (30  0   33’  :   77  0   18’)
 Small crystals of selenite occurs associated with the carbonaceous rocks, about 3 km 
northeast of Nahan on the Nahan- Sarahan road, is also reported. The deposit is very 
small and  is of inferior quality.

b) Kinnaur 
 Large deposits of gypsum occur associated with the Lipak Formation between Liwa
Thach (310 55’ : 780 30’) and Kapusa (32004:78034’) especially in the Yulang Valley,
north of Chango,  and in the Yangthang (31053’: 780: 37’) area. A small area around
Shalkar  (32000’:780 34’)  was  covered  by  detailed  mapping  and  reserves  of  1.25
million  tonnes  were  inferred  upto  25m down  depth  extension.  The  total  in-  situ
reserves in this belt, however, may be over 100 million tonnes. Small occurrences of
gypsum are known from similar beds exposed near Tari Khango Pass. The gypsum is
mostly  of  alabaster  type,soft,  white,  granular,  with  common  large  pockets  of
anhydrite and small selenite zones. It is considered to be of evaporitic origin. Thin
bands of white granular gypsum associated with the maroon shales of
Yamranjha Formation occur near Bayulkhona Thach (310 24’ : 780 40’).

c) Lahaul & Spiti district  :
 Gypsum associated with the Lipak Formation occurs  on the right bank of Spiti river,
east of Losar (32° 25’ : 77° 45’), along the right bank between Hurling (32° 04’ : 78°
31’) and Sumdo (32004’: 780 36’), in Gyundi Valley (320 16’: 770 50’) and at Dhuma
Dangse  (32025’:  770 40’).  The  occurrence  between  Hurling  and  Sumdo  is  quite
extensive. Anhydrite and selenite are locally associated with gypsum in this stretch. 
Elongated crystals of transluscent gypsum are present in the Spiti Formation,
east of Lamayuru (32° 52' 30”: 770 44’ 15”).
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Figure 33:  Showing location of Gypsum  deposits in Himachal Pradesh 

12.2.12. Iron Ore 
a) Sirmaur district: 
Magnetite occurs as lenticles in quartzite of Jutogh Group at Lana Cheta ( 300 47’:  770 

22' ) -  Kanhari (30047’: 770 21’)  area ,known as Lana Cheta Iron ore 
Lana Cheta Iron ore deposit 

Lana Cheta area is situated on the borderline of the Renuka and Rajgarh Sub-
division of District Sirmour.The area is situated at an altitude of about 1300 metre above
mean sea level, along either bank of Nait Khala, with two parallel ridges on either side.
The  Nait  Khala  flows  in  South  Western  direction  and  cuts  across  the  strike  of  the
Formation. It is a perennial stream and is fed by seasonal transverse tributaries which run
mostly parallel to the strike formations. The valley is comparatively broad, especially in
quartzite zone, which is quite unusual in the Lesser Himalayan topography.
The Iron ore deposit of Lana Cheta had been known since long and was possibly worked
by the local  blacksmiths  for the manufacture  of their  tool  etc.  The erstwhile  Raja of
Sirmaur Estate,  during 19th century ,  made certain experiments  on this  ore for use in
Nahan Foundary but due to heavy cost  of transportation and poorness of ore, it  was
abandoned. 

The iron ore occurrences south and  south-east of  Kanhari village  are popularly
known as Lana-Cheta iron ore deposits. They are exposed along the banks of Nait Khala.
The  mineralization  is  restricted  at  the  base  of  quartzites  of  Jutog  Group.  No
mineralization is seen in the carbonaceous slate and schist.
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Lower horizon:- The lower horizon is only a few metres away from the contact of
the  quartzites  and carbonaceous  horizon  and  has  better  concentration  and had been
worked in the  past.  There are  two main  localities  namely  Kanhari  old workings  and
Fumaria old workings. Kanhari old workings are situated along the northern scarp of the
Nait Khala, about 800 metres south of Kanhari village. There are two old workings; one
being just along the foot-path and the other is about 20 metres SW of the first one. The
mineralization is restricted to the old workings only and there is hardly any lateral
extension.  There are again two old workings along the Fumaria ridge. The main old
working is about 300 metres SE the Kanhari old workings and is situated on the steep
slopes of the ridge.  There is a vertical face at a distance of about 25 metres south-east of
the old working with magnetite lenses and quartz veins in the hard massive grey and
white  quartzites. The inbetween portion of old working and the vertical face is covered
with debris with few boulders of magnetite. There are thin veins and streaks of magnetite
in  between and on  the sides  of these lenses. The magnetite lenses are about 2 to 4
metres in thickness and extend upto 60 to 10 metres. Two metres SE of the middle lens
there is another lens of magnetite which is about 15 metres in  length and is about l.5
metre thick   in the middle. After a covered portion of about 7 metres, there is another
lanticular outcrop of magnetite which is 2 metres in length and 0.5 metre width.  There
are numerous quartz veins and some of them being 30 to 50 cms thick running parallel as
well as oblique to the ore body. Silica in the form of thin streaks of lenses and specks is
quite commonly seen. Pyrite also occurs in great abundance in the form of pockets and
veins within the magnetite lenses. The second old working along the Fumaria ridge is
situated at  a distance of about 600 metres SE of the main old workings.

Upper  horizon:- The uprer horizon is exposed 640 metres in north eastern 
direction from the lower horizon and has greater extensions but poor concentrations. 
Starting from almost top of the ridge south of Kanhari village, it is exposed along the 
either banks of Mait Khala  passes through the Reoli ridge and, with a few exposures in 
the fields NE of Chandrona village, is again exposed along the Southern slopes of 
Chandrona ridge and gradually pinches out in SE direction.
Khanhari or right bank block:- The mineralized band, starts from almost top of the ridge,
south of Kanhari village, is traceable in north eastern direction up to fifty metres short of
Mait Ka Khala. The mineralized zone is about 2 to 4 metres thick. In most of the portions
there are thin streaks of magnetite running along the bedding planes. In the north-eastern
portions of the mineralized band there is a better concentration of magnetite which can be
traced for about 350 metres. Thin lenses with streaks of magnetite can be further traced in
South West direction for about 250 metres.  The maximum of magnetite veins recorded
are about 60 to 70 cms only Pyrite is seen at one place exposed along the foot-path east of
Kanhari village. It occurs as thin stringers and pockets in the magnetite body. Silica veins
are also associated along with the ore body. With no extensions of mineralization on the
bank of the ridge and its  sudden disappearance  in  the Kanhari  nala  indicates  limited
extensions along the strike direction in this block. 
Left bank block:- An almost continuous, conspicuous  and projected band of quartzite
with magnetite mineralization is exposed  along  the left bank  of Nait Khala starting
from the confluence point of  Rampur  nala with that of Nait Khala, it runs in Southern
direction for about a distance of 100 metres with an average thickness  of  2 to 3 metres..

100



Mineral Resource
Himachal Pradesh  

Thereafter, it suddenly disappears for a distance of about 120 metres under debris and is
again seen continuously along south eastern direction to form part of the Reoli Block.
The nature of mineralization is similar as in the right bank block. Pyrite in the form of
thin stringers was seen at one place of the sections. The mineralized zone is about 3 to 4
metres thick. The concentration seems to increase along the dip directicn.
Reoli B1ock - The mineralized band exposed along the Reo1i ridge a little south of Reoli
village  runs   almost  in  the  strike  direction  for  a  distance  of  300 metres  with  a  few
intermittent unexposed portions covered by debris and continues upto the right bank of
Pipli Nala. It dies out at the confluence of Pipli  and Chandrona Nala  The mineralized
zone gradually disappears in the south eastern direction. The maximum concentration is
near village Reoli where it is about 2 to 3 metres thick. Silica again forms a common
association with almost absence of Pyrite.  
Chandrona Block:  The mineralized  band is  exposed along the the  south western and
southern slopes of Chandrona ridge. It is exposed along the foot path going to village
Bhotli  for a distance  of about 25 metres. Further in south east direction it is exposed for
about 200 metres, a little below the foot path. It completely dies out near Tali School. The
maximum concentration is along the outcrop exposed along the foot path and it gradually
goes on decreasing in the South East direction. 

In all about 500 metric tonnes of high grade ore and about 15000 metric tonnes of low
grade ore is available in the are as per the details given below in Table 37 : 

 Table 37 : Detail of reserve of iron ore in Lana Cheta area 

Block 
Iron ore  reserve 
in metric tonnes  

Left bank block 4500
Average 30 percent of 
magnetite 

Right bank block 6000
Average 30 percent of 
magnetite 

Neoli block 3000
Average 30 percent of 
magnetite 

Chandrona block 2000
Average 30 percent of 
magnetite 

Upper Khaneri old 
working 70

Average 80 percent of 
magnetite 

Lower Khaneri old 
working 10

Average 50 percent of 
magnetite 

Main Fumaria old 
working 370

Average 65 percent of 
magnetite 
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Figure 34 : Iron ore deposit of Lana Cheta, District Sirmour 

b) Kangra District : 
Iron ore occurs as magnetite particles disseminated in the Talcose Schist in the 
neighborhood of the Dharamshala ( 320 14’ : 76013’) . This require concentration by 
washing before  being smelting.
Iron ore is also reported to occur near  Bir ( 320 03’ : 76047’) and Kohad ( 320 05’ : 
76052’)
c) Kinnaur District 
Magnetite tuff are reported from Mangru La ( 310 22’ : 78030’) in which small scale 
smelting had also been carried out. The magnetite occurs as profuse disseminations as 
octahedral crystals in the Volcanogenic sediments which shows very low grade 
metamorphic and are grouped with Kunzam La Foramtion.

d) Kullu District 
Bands of hematite – quartzite about 3 to 6 centimetre thick and about 2 metre long have 
been reported from north of Roshal Village (( 320 02’ : 77018’). Old working of Iron ore 
are reported from Gargi ( 320 02’ : 77020’) and south of Garahan ( 310 58’ : 77020’) 
e) Lahaul & Spitti 
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About five km  South east of village Muth  the occurrence of red hematite in the Thango 
Formation  is reported by  Hayden ( 310 57’ : 770 00’)
Lenticular hematite quartzite occurs in the Tango Formation at Tango ( 320 02’ : 77057’) 
and Shitekar ( 320 26’ : 77040’). The main band of Tango is 1.5 to 2.5 metre thick and 
extends for 130 metre along the strike. 
f) Mandi District 
Magnetite associated with hematite occurs in schist and phyllite in a belt extending 
intermittently from Rama Bhet (310 3’1: 77006’) upto the vicinity of Sangalwaro (310 30’:
770 13’). Sparsely disseminated magnetite and hematite occur around Jhungi (310 25’ : 
770 06') in the phyllites. Magnetite occurs as disseminated grains in quartzite and as 
concentration in thin bands near Kohar Khas (320 06': 760 48'). The iron bearing 
quartzites have been traced from about one and a half kilometres north of Baragoran
(320 05’: 760 00') to Multhan (310 031 : 760 05).
g) Shimla district: 
Hematite is found as bands and lenses in the Rohru area . Alternating bands of iron ore 
with biotite-schist were encountered at Shil (310 09/: 770 40'). The bands are frequent 
though at the most only 2.5cm thick. More important occurrences are distributed in the 
Banoti Valley around Narain (310 12': 77039’) and Shekal (310 11’: 770 39’). Two old 
workings of hematite are located at Soom south of Pujarli (310 11 ':  770 40'). The old
workings are within the hematite quartzite band (Jutogh Group) measuring about
50m x 10m.

Figure 35 :  Location of Iron ore deposits  of  Himachal Pradesh 

12.2.13 Kyanite 
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a) Kinnuar  district:
 Kyanite blades measuring eight to 15cm in length in kyanite  staurolite schist have been
reported from Morang (310 36'00” : 78026’ 30”)-Tirung (310 34’ 30” : 780 27’ 00”) area.
b) Kulu district 
(i) Kyanite has been reported in the rocks of Central Gneiss and Schist Formation around
Bershani  (310 06’ :  770 26”),Khir  Ganga  Thach (32000’:  770 31”)  and  Tanti  Thach
(31057’ : 770 30’).
(i i) Fairly long blades of kyanite are found in schist and gneisses south of Tapru Thach
(31058’ 00”: 770 32’ 30”) two kilometres upstream of Ori Age Thach (310 57’ 15”: 770 33’
00”) in the Tang Khol (310 57’00”: 770 33’00”), Chini Gohru Thach (310 58’ 00” : 770

34’ 30”) and in Bakar Kiara Khol  (310 58’ 00”: 770 32’ 00”). The blades vary in length
from mm  crystals to about 20cm. The occurrences are of sporadic nature.
(iii) Bluish translucent blades of kyanite associated with gneiss are noticed in Bakerbihal
Khol  (31046’ 00”:  77041’00”)  Bhagon  Thach (31058’00”: 77036’ 30”),  Ratiruni  Thach
(320 00’ 30”. 770 40’ 30”) and several other places. The individual blades at times exceed
10 cms. in length.
(iv) Kyanite blades occur in quartz-mica schist of the Central Gneiss Formation
east of Khirganga Thach (310 59’40”: 770 30’ 30”), east of Kalga Thach (31059’ 45”: 770

27’ 30”) Bhalingach Thach (310 59’00”: 77029’00”) and Tunda Bhuj Thach (310 58’ 00”:
77035’ 00”). Schistote  xenoliths  occurring in  granite  contain  kyanite  blades  upto five
centimetres in length north of Ratiruni Thach and east of Mantalai.
All the occurrences have no economic significance.
c)  Lahaul &  Spiti  district:  Significant  kyanite  mineralisation  associated  with
metasediments  of  the  Batal  Formation  (Precambrian)  has  been  reported  from  the
Thanpattan  (320  56’  00”:  760 54’  30”)  area  of  Miyar  Valley.  The  main  zone  rich  in
mineralization is 40m in thickness and traceable for over one kilometer.

Figure 36 : Kyanite  occurrence  of Himachal  Pradesh

12.2.14 Lithium 
a) Kinnaur district: The granite pegmatite veins intrusive into the rocks of Vaikrita Lipak 
Formations in the Yangthang (31053’ :78037') area show 300- 1000 ppm Li values.
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12.2.15 Magnesite 
Magnesite  is  reported  only  in  District  Chamba  .  Magnesite  occures  in  grey

phyllite of Salooni Formation in lenselike irregular shape and a few deposits are large in
size.  Invariably the dolomite  limestone is  found associated with magnesite.  At places
carbonaceous phyllite are seen coming in contact with magnesite deposit. Magnesite is
medium to very coarse grained and crystalline in nature. Granular and bladed texture is
commonly developed. 

(i)  Lenses  of  magnesite  occur  in  the  Katarigali  Formation  near  the  confluence  of
Muchetar nala and the Ravi river (320 23' 00" : 76° 39100"). The main magnesite band is
exposed in a vertical cliff  face on the left side of Muchetar nala and extends towards
WNW to the ridge top. It is a lensoid band varying in size between 30 x 3m and 350 x
10m. On an average, its thickness varies between four and nine metres. The estimated
reseves, calculated upto five metres depth, are of the order of 55,620 tonnes. 

The chemical analysis of  the magnesite is as given below  in Table no 38

Table 38 The  chemical analysis of the  Muchetar  Nala magnesite deposits 

Sample nos. CaO % MgO% Acid insoluble %
1 1.02 43.58 1.79
2 3.78 39.69 7.01
3 6.11 40.11 1.75
4 12.37 33.29 2.04
5 1.60 43.60 1.72
6 1.75 45.15 2.36
7 0.87 41.23 0.63
8 0.87 41.16 4.39
9 0.87 41.16 2.09
10 1.75 44.63 1.31
11 2.18 42.42 4.67
13 6.55 32.66 2.48
14 6.11 33.71 6.65
15 2.33 30.66 0.42
16 19.06 26.67 0.31
17 3.91 38.45 1.13
18 2.11 35.07 5.14
19 5.87 28.19 3.03
20 1.20 42.34 0.81
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About  500m down stream of  the  confluence  of  Muchetar  nala  and Ravi  river,  occur
several small lenses of magnesite varying in size between 2m x O.5m and 10m x 2m.
ii) In Duner (32° 02': 76° 19’) magnesite is associated with dolomite, inter- bedded with
slate and carbonaceous shale of upper part of Katarigali Formation. Chemical analysis
has revealed MgO 38.19% and CaO 1.40%.
(iii)A lensoid band of magnesite body three metres thick and 700 metres in strike length
is  recorded  in  Katarigali  Formation  at  Tundah  (32°  30'  16":  76°  28/  14").  Chemical
analysis of a single sample revealed MgO 37.15% and CaO 6.02%.

Some irregular patches and small pockets of varying size of magnesite occur in
the dolomite bands southwest of Kao (32° 28’09" : 76° 35' 24'). The chemical analysis of
a single specimen revealed MgO 36.50% and CaO 3.13%.
Small pockets of magnesite associated with a limestone band of Katarigali  Formation
occur near Pasan Got area (32° 43’ 50": 760 21’ 30'). The chemical analysis of single
specimen indicated MgO 41.72% and CaO 2%.
iv) In the area north of Bhajund (520 45’ 15": 76° 26’ 25") pockets and lenses of
magnesite (2m x 0.7m) have been noticed  in a three metres thick dolomitic
limestone band which marks the contact between the Katarigali and Manjir Formations.
The magnesite grades into dolomitic limestone.
 (vi) Magnesite lenses along with limestone varying in thickness from seven metres over
a strike length of  about 75m are seen in Suni area.
 (vii) In Kala (320 23’ 45' : 760 38, 30") area, magnesite bands  with thickness from a few
metres to 20m have been located.

(viii) Magnesite bands ranging in thickness from one to 10m have been reported
from Panglod nala (320 48’ 30' : 760 21’ 30'').
 (ix) Lenticular magnesite bands ranging in thickness from a few metres to 20m have
been reported at a number of places south of Manimahesh (320 23' 45': 760 381 30').
(x)  Lenticular  bands  of  magnesite  associated  with  dolomite/limestone  in  Katarigali
Formation occur in Chanota (320 22'  : 76° 29') and Gharola (32026'  : 760 27' ) areas. The
size of the magnesite bands at Chanota varies between 30m x 3m and 350m x 10m with
thickness varying between four and nine metres.  Chemical  analysis  of a few samples
have revealed  MgO 45.15%. In Gharola area  the  size of  the  magnesite  lenses  varies
between 10m x 2m and 1m x 30cm.
xi)  Magnesite  bodies ranging,  in thickness  from one metre  to  five metres  with strike
extension for 50m have been found in the lower horizon of Dunai Formation, about half a
kilometre north of Keh Got (32058' 30": 760 22’30') and about one kilometre north of
Riali Got.
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Figure 37: Location of magnesite occurrence in the Himachal Pradesh 

12.2.16 Mineral water 
a) Bilaspur district: At Bhasra (310 14’: 77047’) the water is strongly saline, and it

is said to be efficacious in cases of scrofula, dropsy and rheumatism.
b) Kangra district: 
(i) At Jawalamukhi (31052’: 76023’) water is saline and is being used as a cure  
for goitre. The amount of salt and iodine in the water of six springs situated in  
Jawalamukhi valley in 1000 parts is as follows:

Table 39 : Chemical analysis of the spring water  of Jawalmuki area

Spring Salt Iodine
1 Kipera Spring 22.0 0.0799

2 Jwala Spring 26.30 0.09324
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3 Jwala 2nd  Spring 24.0 0.0799
4 Jawalamukhi 22.80 0.0799
5 Nagia spring 22.20 0.09324
6 Kangra spring 23.0 0.0799

(i i) At Lausa (32° 23’: 76° 05’), water is sulphurous at a temperature of 22°c. It contains 
in 1,000 parts, Na2 SO4 -0.159, NaCl-  0.74, Na2Co3 2.600 and CaCO3 0.0040. It is used to
cure goitre.
(iii) At Tatwani (32° 07’ : 76° 46’) there is a spring in the bed of the Lum, a tributary of 
the Birmi river. The temperature of water is 49°0. Water is limpid with a saline taste and 
slightly alkaline. Residue contain 92.33 % of sodium chloride with small quantities of 
chloride, sulphate and carbonate of lime, also 0.012 parts of sodium bromide in 1,000 
parts.
 (iv) At Tira (  32° 08' : 76° 14') a saline spring occurs with 42.2°0 temperature of water.
Water is limpid with a saline taste and is slightly alkaline. Residue contains 93.23% of
sodium chloride with small quantities of sulphate and carbonate of lime.
C) Kinnaur district: At Changrizang (32° 03’: 78° 40') water issues at 46.5°0 from seven
or eight small vents within a space of 20m. It is strongly charged with H2S and leaves
saline encrustations. Hot spring are also reported from Skiba, Thopan, Karcham, TapTi,
and Roura Thach.

d) Kullu district: (i) There are three springs at Vashishtha (32° 16' : 77° 15’) one of which
gives a copious discharge.  The temperature of water is 59°0. Water emits H2S and is
much resorted to for medicinal purposes
(ii) At Manikaran (32° 02’ : 77° 25’) there are as many as fourteen springs. Temperature
of water varies from 71.4°0 to 94.4°0 (boiling point at this elevation). Discharge of water
is  exceedingly  copious.  Sulphuretted  hydrogen is  emitted,  but  the  water  is  clear  and
palatable containing 3.2 parts of saline matter in 10,000. It deposits large quantities of
ferrugenous travertine.

e) Solan district:  There are altogether  five springs at  Jaoni (31 °  32’  :  77°  50’).  The
temperature of water is 55°0. Water is clear with a disagreeable saline taste and deposits
ferruginous matter
f) Mandi  district: Ten springs occur on the right bank of the Satluj river  near  Tattapani
(31°  14:  77°  50’).  The temperature of water is 57°0. The water is strongly sulphurous
with a disagreeable saline taste. It contains chloride and sulphate of soda.
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Figure 38: Location of Mineral water occurrence in Himachal  Pradesh 

14.2. 17 Molybemum
Kinnaur district: Single, steel grey grain of molybdenite has been noticed in  rocks near 
the snout of Jabgya glacier.

12.2.18 Nickel & Cobalt
Kullu  district: Traces  of  nickel  and  cobalt  have  been  reported  from  the  copper  ore
occurring in quartzite in the Naraul (31° 49’: 77° 13' ) Danala (31° 47’: 77° 15’) area of
Garsah valley.  The mineralisation comprises chalcopyrite,  covellite,  pyrite and cobalt-
nickel bloom.

12.2.19 Ochre
 Lahaul   &   Spiti district:  Yellow ochre in recent deposits near Dauksa  along Ratang river
(32° 13 : 78° 05) is known to occur. 

12.2. 20  Pyrite 
a) Shimla district: 

In  the old  Patiala  and Keonthal  States,  pyrite  deposit  have  been known since
World War II and  deposit is commonly known as Taradevi pyrite deposit though these
exist  at different localities. Pyrite occurrences restrict themselves to the lower horizon of
Jutogh Group, i.e. Boiluganj quartzites. Nowhere mineralisation has been observed in the
overlying carbonaceous schists and mica schists.
i) Rampur area :  About 1.5 Km  South-West of' Badhari (31° 05’40”: 77° 06’30” )  in the
Nala section on the  left  bank, yellow to turmeric  brown and red stains were noted..
Yellow exposures smell like sulphur.. The number of these stains increases as the main
vein is approached. Water of the nala flowing through the vein has reddish brown to
yellowish colour. Occurrence
of pyrite can be subdivided into three types:

a) Vein 
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b) Pockets 
c) Sporadic and disseminations
Veins:-  Just SW of Rampur , a pyrite vein is exposed  on the  steep escarpment
of the left  bank of the nala.The country rocks are quartzite   The vein runs in
N100W - S100 E  to N20 0W – S20 0 E direction. It ~follows the schistosity planes.
The strike length of the vein is 23 metre and thickness varies from 10 cms to
30 cms. There  are  some minute  vein  separated  from  the  main  vein  by
quartzites and quartz schists. These veins are discontinuous Leaching of sulphur,
due to the oxidization of pyrite, is very prominent. In the steep escarpment
sulphurous encrustations are observed over a considerable distance, away from
the vein in the strike direction.  
 Pockets:-  Mineralisation  in  small  pockets  and cavities  has  been observed at  
number of places . These are associated with quartz veins. Pockets are parallel to 
the  schistosity planes of chlorite schists.
Sporadic  and  disseminations:-  Mineralisation  in  the   form  of   minute  
disseminations has been observed near the main vein sporadically scattered in the 
country rocks
The chemical analysis of the pyrite sample are as given below in Table no 40 
Table 40: Chemical analysis of the pyrite sample from Rampur area 

Sample Nos %age of S %age of Fe 
1 15.70 19.40
2 25.30 33.65
3 22.65 22.70
4 24.10 24.60
5 22.10 22.15
6 11.98 13.60
7 18.50 18.85
8 39.35 41.90
9 33.20 34.00
10 26.30 30.35

 The approximate reserve are about 600 tonnes 
ii) Rahana Area (31° 04’10”: 77° 09’50” )   :- In this area 21 old workings have been 
reported . All except   one are in collapsed condition. These audits have been driven 
along, as well as, across the dip on both the banks of the nala, and most of them run in 
the following variable directions:-

N100E-S100W
N700E- S700W
E-W
N650E-S650W

NW of Rahana village, two main veins have been seen outcroping on the right bank of
the nala. Of the two veins, lower one is more prominent and persistent.  It appears to
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pinch out on either side of the nala. Its strike length is 12 metres  and apparent thickness
varies from 10 cms to 30 cms and runs N200E-S200W to N300E-S300W dipping
towards  NW with variable  amount  of 19° -  40° .The second and upper vein is  less
persistent and is separated from the lower vein by a hard band of quartz schists of 0.20
metre  to 1 metre thick. Intervening  quartz schist is minutely impregnated with  Pyrite
disseminations. The vein is  discontinuous and the exposed strike length is 21 metre and
apparent thickness varies from 5 cm to 10 cm. the trend of this vein is the same as that of
lower one.  The ore occurs in the powdery form and the veins follows  the planes of'
schistosity. Small exposures of pyrite in the shapes of small lenses have
been observed at the confluence of Shimri and Ghosh nalas(31° 04’45”: 77° 06’10” )  .
These lenses are associated with quartz veins. The chemical analysis of the pyrite sample
are  as given below  in  Table 41

Table 41 : Chemical analysis of the pyrite sample from Rahana  area

Sample Nos %age of S %age of Fe 
1 25.80 44.00
2 37.70 40.00
3 48.20 41.85
4 47.10 42.20
5 29.00 34.65
6 28.80 29.20
7 29.70 30.00
8 30.00 39.90
9 50.20 42.90
10 48.50 42.90

iii) Taradevi  Area(31° 00’: 77° 10’)    :-  In this area pyrite occurs in the following two 
localities  

a) Badhai Ghat Nala – 225 metre upstream, from the confluence of Nala with 
   Kyari Nala..

b) Kyari Nala.
a) Badhai Ghat Nala - In Badhai Ghat Nala, there is one old mine in collapsed condition 
and appears to have been   sunk from roof. No mineralisation has been observed on and
around the face of the adit.
b) Kyari Nala. - In this Nala, on both the  banks , there are, one dozen of old adits, most 
of them in abandoned condition and also blocked at the entrance because of roof collapse.
The pyrite vein is approximately 40 cm thick at the entrance of audit, which thins out 
with depth to 6 cms.  

 A zone of pyrite dissemination associated with chalcopyrite and arsenopyrite is recorded
in the phyllite and schist of the Jaunsar Group near Matiana (31° 13'  :  77°  24’).  The
mineralisation is associated with impersistent veins of white quartz. The longest vein is
about two metres long and eight centimetres wide. Small veinlets are about 40 to 50 cm
long and one to two centimetres wide. The mineralisation zone is exposed in the road
cutting.  It  runs for about  two kilometres  of which the second kilometre is  a  zone of
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sparsely disseminated pyrite. The chemical analysis show that the pyrite contains 0-5 to
5.8% sulphur.

Pyrite occurrences have also been reported from near Bhuin (31 ° 07’ : 77° 27’) on
the Theog (31° 07’: 77° 32’) Kotkhai road.

 Small cubes of pyrite are disseminated in the carbonaceous schist of Jutogh Group 
over an area of about three square metres along the road cutting, east of Rohru (31° 12’ : 
76° 45’).

 The occurrence of 70 centimetres wide zone of pyrite disseminations in a band of
carbonaceous phyllite has been recorded north of the Sungri Rest House (31° 23’ : 77°
42’). The band is traceable for a distance of about three kilometres along the strike with
an average width of about 240 cm.

Pyrite occurrence is also found at Chirgaon (31 ° 32’ : 78° 06’) and Purbani (31° 36’ :
78° 18’).

Chamba district : Sporadic cubes of pyrite occur in Kamli Got area along joint planes in
slates and phyllites in two to five metres thick zone traceable for a length of 150 cm,
about 800m southwest of Mawa (32° 46’: 76° 18’). Such mineralisation was also seen
two kilometres east of Kamli Got (32° 461: 78° 20/). in the debris of quartzitic slates on
the right  bank of Lanj  nala.  The pyrite  associated  with pyrrhotite  is  of no economic
significance.

Pyrite  has  been  recorded  in  highly  crushed  carbonaceous  slates  of  Katarigali
Formation near the Chakoli bridge (32°  45’ 30" : 76°  00’ 00'), Bharaura (32° 46’:75°
58’),Kanthili  (32°  47’:  75°  57’)  and Sumu Kuthi (32°  48’:  75° 56').  as disseminated
cubes, veins, stringers and fine grained impregnation. Near Chakoli bridge, pyrite veins
vary in thickness from a millimeter to 4.5 cm .  

Sirmaur district: 
An occurrence  of  pyrite  in  the  form of  lenses  and veins  in  limestone  and slate  was
recorded at Sayasu (30° 4’: 77° 4’/) and Diyandon (30° 43’: 77° 43’). The steeply dipping
vein at Sayasu is exposed in the bed of the Tons river, for a distance of 150 metres with a
thickness varying between 50 cms and 1.2 metres. On analysis the sample yielded 30%
sulphur with arsenic in traces.

Lahaul   &   Spiti district: 

Dissemination  and stringers  of  pyrite  were observed in  the Shatul  Gneiss near  Dulgi
Ghati (31° 26’: 78° 05’) and in the rocks of Jutogh Group west of Brandy Khagau (31°
26’ : 78° 06’).

Bilaspur district: At Belag (31 ° 24’ : 76° 46’) and other places in the district, pyritiferous
material occur as lumps in coal. The occurrence are of no economic significance.
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Figure 39 : Location of Pyrite  occurrences of Himachal Pradesh 

12.2.21 Radioactive Minerals
Uranium mineralisation  in  the  form of  visible  yellow brown encrustations  on

weathered  surfaces  of  the  Manikaran  Quartzite  of  the  Rampur  Group  and  also  in
paragneisses  of  Jeori-Wangtu  Granitoid  Complex  close  to  a  tectonic  dislocation  is
reported from Kasha area, Shimla district,in Parbati and Garshal valleys of Kulu district.
It is also reported in Batal Formation in Kinnaur District and in Siwalik Belt of Hamirpur,
Bilaspur, Solan and Sirmour District. 
i) Kullu District 
Chhinjra - Shakirandhar Sector ( 31  0  51’: 76  0  16’) : Uranium-mineralised quartzites, of the
Manikaran Formation in Kullu district, extend from Chhinjra in the north to Shakirandhar
in the south over a strike length of 45 km (Narayan Das et al. 1979). Major vein densities
have been observed only at  Chhinjra  and Shakirandhar.  The Kullu-Banjar  area has a
number of uranium occurrences with varying percentage of U3O8  and are as given below
in the Table No 42

  Table  42 : Uranium occurrences in Kullu district (Narayan Das et al. 1979)
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Locality Type Extent Sample Assay Data

Chhinjra area
(Parbati Valley)

Vein type associated 
with occasional pods 
and disseminations

121.4 hectares
Ore from selective blocks assays 
0.32% U3O8

Dhara-Khanora Nal 
(Parbati Valley

Vein type mainly I sq. km Spot sample assays up to 0.1% Up

Sajwar-Shakirandhar  
Range (Banjar Valley)

Vein type with  
occasional 
disseminations

Distributed between
400 and 2700 m 
altitude

Ore grade from selective block 
assays up to 0.74% U3O8

Hirub-Shakirandhar
Range (Banjar Valley)

Vein type 171 sq. m
Selective ore grade assays
about 0.58% U3O8

Giagi - Khalandi -
Shakirandhar
(Banjar Valley)

Vein type
120 sq. m
447 sq. m
liS sq. m

Spot samples assay from
0.093 % up to 3.65% U3O8

and  in some 8.2% U3O8,

Dharagad-Bandal
(Tirthan Valley)

Vein type only 120 sq. m
Spot samples assay
between 0.16% and
10.7% U3O8

Nadahra
( Tirthan Valley) 

Vein type with 
occasional pods and 
disseminations

Scattered in patches
over 900 sq m

Spot samples assay between 0.175 
to 3.0 % U3O8

Kundi- Panihar ( Tirthan 
Valley) 

Disseminations and 
vein type 

90 sq m 
Spot values upto 3.38% U3O8 from 
the vein 

Bhatrang- Pingrang Valley
Disseminations and 
vein type

3 sq m Samples assay upto   0.19 % U3O8

 Uranium mineralisation is seen in this area in the form of uraninite/pitchblende (i) as
disseminations in quartzite, (ii) as uraninite-ruti1e aggregates in sericite, chlorite-schists
along foliation planes immediately in contact with the mineralised quartzites and (iii) as
fracture and joint-filling in quartzite. Individually the veins are 5-6 metres in length and 1
mm to 6 mm in thickness (Udas, 1986). Veins extend down to only 3-4 m of depth and in
areas where erosion has removed the upper part of quartzites, no veins are seen. Uraninite
occurs along with chalcopyrite, covellite, chalcocite, pyrite, marcacite and tourmaline.

Shimla District 
Kasha   (31  0   24’  30"  :  77  0  50’  15")-Pat  (31  0  24’00”  :  77  0  50’00”)  area :  Uranium
mineralisation is seen at Kasha, in the southeastern part of the Rampur Window of the
Nogli valley. Host rock is a  highly sheared gneiss with bands of schists and phyllite,
Sericite, ilmenite, rutile, sphene, apatite, zircon and tourmaline occur as accessories. U-

114



Mineral Resource
Himachal Pradesh  

minerals like pitchblende/uraninite and atunite and sulphides namely pyrite, chalcopyrite,
pyrrhotite  constitute  the  ore  mineral  (Yadav    et  al.  1996).  Pitchblende/uraninite,
occurring in a high state of alteration (UO3: UO2 = 10), is the primary uranium mineral.
Carnotite,  uranophane, schoepite,  fourmarierite,   kasolite,  wolsendorifite  and gastunite
are the secondary uranium minerals present. The main mineralised band is confined to
parallel shear zones near the thrust plane and mineralization is controlled by schistocity
superimposed  on  bedding  and  subsequently  folded.  Veins,  fracture  fillings  and
dispersions  developed  during  subsequent  deformation  contain  secondary  uranium
minerals.  Mineralisation  indicates  wide  range of  remobilisation  from the  surrounding
gritty  quartzite  and  metabasic  rocks  known for  higher  concentration  of  uranium (an
average of 70 ppm U in gritty quartzite and up to 140 ppm U in metabasic rocks). 

Kinnaur district: Anamolous radioactivity value is observed near Ropa village (31048 : 
78026) where the black slates of the Batal Formation are exposed. The yellowish 
encrustations along fracture planes in the Wangtu Granite are reported to be carnotite.

Figure 40 : Location of Uranium mineral  occurrence in the Himachal Pradesh 

Uranium in the Siwalik Belt: Siwalik sediments in certain lithostratigraphic units contain
high concentration of uranium. The maximum incidence of radioactivity is found in the
Lower and Middle Siwalik sandstones .  A few U-anomalies have been located in the
Upper horizons of the Middle Siwalik. Individual radioactive anomaly zones in Siwalik
Belt range from a few sq.m to 6000 sq. m., and the thickness of the zones range from a
fraction of a metre to as much as 10m. The radiometric assay values of samples in the
anomalous  zones  range  from  0.001  to  as  high  as  0.6%   U3O8 with  low  thorium  .
Mineralisation is strata-bound and mostly tabular,  although local disturbance has been
noted.  Leaching  of  parent  uranium from the  beds  has  taken  place.  Intense  oxidation
implying migration of uranium has been observed. Uraninite, along with coffinite is the
primary  mineral  and walfenite.  uranophane,  B-uranophane,  autonite,  tyuyamunite  and
meta-tyuyamunite  are  the  secondary  minerals  occurring  in  the  oxidation  zones
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(Mahadevan et al. op. cit.). In the Upper Siwalik subgroup, vertebrate fossils, those which
are phosphatic,  contain 0.05% to 0.34% Upx with no thorium. Sandstone hosting the
fossils are poor in uranium. Uranium has been leached by groundwater. In the Nalagarh-
Pathankot  area,  the  hydrogeochemical  sampling  has  indicated  about  30  zones  of
anomalous concentrations of uranium in the waters to the extent of 4 to 40 ppb U.

12.2.22 Rock Phosphate 
Rock  phosphate  in  Himachal  Pradesh  occurs  in  formations  ranging  in  age  from
Precambrian to Eocene,  however no extensive deposit is known from the State . Some
formations,  such  as  the  Shali,  Salooni,  Krol  and  Subathu,  hold  good  for  phosphate
potentiality. 

SHALl  GROUP 
Pockets of shale and chert of the Khatpul member and the dolomites of the Tattapani
member were found to be mildly phosphatic (0.6 to 0.8 % P2O5) near Pata in district
Solan and , Kandi  ( 310 19’ : 760 44’) in district Mandi.  

SHIMLA GROUP
Shale and limestone of the Basantpur Formation have been sampled and tested for
phosphate in parts of  Solan  and Mandi districts. The carbonaceous shales have been
sampled northwest of Khad, northeast of Barech, near Ropar and Suin and Doha and
Neri. In all these localities, however, the phosphate content of the samples analysed
was less than 0.5 % P2O5 

INFRA KROL
Lenses and thin discontinuous bands of phosphorite or phosphatic chert interbedded
with the Infra Krol shales were reported from parts of Sirmur and Solan districts.
These being streaky in nature, are only of academic interest.

SALOONI  FORMATION
Phosphatic nodules varying from 1.5 cm to 7 cm, in diameter and analysing 20 to 30
% P2O5  ,  were  recovered  from  the  black  slates.  A few  sporadically  distributed
nodules were also seen in the grey slate and phyllites. The phosphatic nodules have
been recorded from a number of localities in district Chamba  such as Tarota ( 320

42’ : 760 05’), Dhaneli nala( 320 45’ : 760 00’), Chikoli bridge, Dhamot ( 320 43’ : 760

05’)  and  from Tiloga,  Thamiru  (  320  48’ :  760 57’),  Deutal  (  320  45’ :  760 00’),
Bhatinund ( 320 43’ : 760 04’) of Chamba District  

KROL FORMATION
The Krol  sandstone  so far  has  been one  of  the best  prospects  for  phosphorite  in
Himachal Pradesh. A promising horizon of bedded phosphorite occurs in the Krol-
Deoria  area  near  Solan.  Fragments  of  phosphatic  chart  interbedded  in  the  Krol
sandstone were reported from Ochhghat area in District Solan . Phosphorite in the
Kalor-Deoria area( 320  52’ : 760 44’) District Shimla ,  occurs interbedded with the
Krol sandstone and with the overlying Krol A shales.  The area covered falls towards
east -southeast  of Solan,  and forms part  of the Rajgarh syncline of the Krol belt.
Phosphorite has been traced and sampled over a strike length of about five kilometres
in southern limb and about four kilometers in the northern limb of this syncline. The
phosphate rock in the area is black and cherty looking. It occurs in the form of bands,
streaks  and  as  irregular  lenticular  or  discoidal  fragments   interbedded  with  Krol
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sandstone and with the overlying shales of Member A of Krol Formation. Thickness
of phosphatic horizon varies from one metre on flanks to about three metres in the
central part of the area. Individual phosphorite bands vary in thickness from a few
mm. to about 3 cm. These are generally thicker, though more widely spaced, in the
shales than in the sandstone, where the phosphorite bands  are thinner but present in
wider  zone.  Best  development  of  bedded phosphate  is  seen  at  the  contact  of  the
sandstone  with  the  overlying  shales.  The  lower  parts  of  the  sandstone  contain
phosphorite only in the form of fragments, which are distributed all over the rock.
Local concentration of such fragments and lenses simulating phosphorite bands are
seen at places. Average grade of the horizon over a thickness of 1 to 1.5 m is 8 to 10
% P2O5 ,  This  grade  persists  over  a  strike  length  of  about  two kilometers  in  the
northern limb and about five kilometres in the southern limb of the Rajgarh syncline.
Laterally  and stratigraphically  above and below this  horizon the.  phosphatic  zone
gradually thins out and deteriorates in grade to less than 5 % P2O5 ,Beneficiation tests
were also performed on this ore on samples from Dabrhech. In the best of these tests,
the phosphate could be enriched from the original 9.34 % to 28%of P2O5. 

TAL GROUP
Presence of similar nodules from the  Tal Formation was reported  from Panota tehsil
of  Sirmur  district  .  The  Tal  Formation  in  Sirmur  district  occurs  in  two synelines
namely the Nigali Dhar ( 300 34’ : 700 43’) and the Korgai synclines.  Rock phosphate
in  the  area  is  generally  found in  the  Lower  Tal  only.  However,  some pockets  of
phosphatic chert have also been reported to occur in the Krol dolomite near Shamyala
and Nigali. Cherty pebbles occuring in the conglomerates of the Upper Tal are also
mildly phosphatic.  These conglomerates  are conspicuously developed near Charag
Dhar in the Nigali Dhar Syncline. Three types of phosphorite have been differentiated
in the Lower Tal (i) The commonest variety resembles black crushed chert. (ii) The
rusty  yellowish  brown,  granular  phosphorite  occuring  as  bands,  whose  thickness
ranges from one centimetre to more than one metre. This variety is well developed
between Banana and Kheunal  and at  Shamyala.  (iii)  Phosphatic  nodules  occuring
mostly in the black carbonaceous shales of the Lower Tal. The nodules vary in size
from less than one centimetre to as much as 10 cms and analyse 20 to 25 % P2O5..

After detailed work on the Tal Formation in both the Nigali Dhar and the Korgai
synclines, it was concluded that there is no band showing appreciable thickness and
phosphate content  to be of economic value.  Bands analysing more than 2% P2O5.
over a thickness of one metre or more, are rare in occurrence and have a very limited
lateral  extent.  The area and the rocks have therefore been found to be having no
economically workable phosphate deposit.

Phosphate in the Dati-Deeb area ( 310 12’ : 760 56’) of district Solan  is conifined
to  the green facies of the Subathu. It occurs as pellets, ovulites and as replaced fish
bones  and  molluscan  tests  in  the  limestone.  Sporadic  distribution  of  phosphatic
nodules ranging in size from 1 x2 cm to 30x20 cm, commonly around 10 x l2 cm, is
also seen in the rusty yellowish brown shales of the green facies. Collophane is the
main mineral giving phosphate content to the rocks. Phosphate of Dati- Deeb area,
according to  Hassan and Srivastava,  is  of  biochemical  origin.  Calcium phosphate
contributed  mainly  by  the  decay  of  organic  matter  precipitated  when  the  black
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carbonace-ous  shale  and  limestone  were  being  deposited  in  the  continental  shelf
region.Phosphate in Bakhalog-Dedo and Saron areas  occurs in a similar set up as
seen in the Dati Deed area. A number of bands of phosphatic limestone have been
located and studied in the Samn area. In Bakhalog-Dedo area however, phosphatic
content is generally due to the presence of phosphatic nodules in the rusty brown
shales, even though phosphatic limestone is also present at some places. Phosphatic
nodules analyse up to 32% P2O5.and vary in size from a few contimetres to 26 cms.
However, the  nodules form a very small proportion (5.25 %)  in the country rock,
The area on the whole  thus, does not appear very promising.  Sparsely distributed
phosphatic nodules in the grey and yellowish shales were seen in Baila- Kamal and
Birlah areas. The nodules analyzing upto 30% P2O5, are rare. Ratio by weight of the
nodules to the enclosing shales was found to be 1 :400 in Baila-Kansar area of district
Sirmaur ( 300 34’ : 770 28’). Phosphatic limestone was also located in Birlah area but
it analyses only about 2 % P2O5   and has a very  limited extent. 

KULING  FORMATION   ;  In  Kinnaur  district  black  cherty  nodules  have  been
reported  in  the  shale  of  Kuling  Formation   contain  21%  P2O5 .  The  phosphatic
horizon is about 21 m thick but percentage of nodule is very low 

  SPITI SHALE 
  In Lahaul & Spiti  Phosphatic nodules ranging in size from four to 10 cm from the
Spiti Shales have analysed 5- 15 % P2O5 

Figure 41 : Showing rock phosphate bearing horizon of H.P.
12.2.23 Silver 
Kullu district :   
Calvert  and  Henwood  reported  serveral  lodes  of  argentiferous  galena  in  the
neighbourhood of Manikaran which are as under:-

(i) Uchich (32° 01': 77° 23’):
About 69 cm wide  lode had been reported  from here. The ore samples show gold
and silver mineratisation.
( ii ) Khenor Khad:
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Three  mineralised  zones  have  been  reported  from this  place.  First  zone  has  
yielded silver,  second zone lead,  gold,  silver and copper,  and the third zone,  
several centimetres thick, has yielded lead, gold and silver.

Sirmaur district; Silver has been reported three kilometres east of Chiargaon.
The samples, however, gave a value of only 10 ppm of Ag.

Kinnaur district: The galena boulders in Amba (30° 38’: 77° 27’) area contain
upto 250 ppm silver.

12.2.24 Rubidium 
Kinnaur district   : The pegmatite veins intrusive into the Carboniferous rocks in
the Yangthang C31°  53’: 78° 37’) area contain upto 350 ppm of rubidium.

12.2.25 Stibnite 
 ( Bara Sigri area ( 310 17’ N -77 036’ E), District  Lahaul & Spiti) 

The  history  of  discovery  of  Stibnite  goes  back  to  1854.  A letter  dated  15 th

November,  written  by  Capt.  W.E.  Hay,  Assistant  Commissioner  Kullu,  to  Mr.  M.P.
Edgeroth, Commissioner and Superintendent  of Trans Satluj States, contain the  earliest
reference of official papers to antimony deposit near Bara Sigri Glaciar. According to this
letter the main bed of 10-15 feet thickness consist of Iron ore, with antimony and other
metals on the sides. An analysis of antimony ore from this locality was done by Mr. Mons
Mocardieu, Geological Surveyor of  Punjab in 1855 and it  showed 60%Sb.In 1875  J.
Calvert claimed the discovery of antimony at Sigri and asserted  the existence of several
antimony lodes,  the widest being about 40 feet.  Capt.  Charles Henwood, Manager of
Subathu Mines submitted a report on 1886 after two days visit to Sigri Mines. He writes
about silver lead ore which gives 60 percent lead and 66 ozs of silver per tonne of ore and
trace of gold. He also describe one 5 feet thick antimony –lead vein at Sigri from where
20  tons  of  antimony  ore  were  recovered  by  four  labourers  in  one  month.  He  also
described  two  other  antimony  loads  10  feet  and  11  feet  thick  respectively.  Mr.  Ball
mentions of a second smaller lode being discovered in  1872 by A.G. Yung who found 20
feet thick bed of Stibnite in a mineralized zone twice its thickness. In 1905 Colonel R.H.
E. Rennich held the mining lease of Sigri area and shipped 15 tonne of ore  to England,
making use of migratory flocks of sheep.The export stopped on account of low price.
There was mention of the ore by  H.Walker and Mr. E.H. Pasco  of Geological Survey of
India  in 1907 who were deputed  to study the behavior of   Bara Sigri Glacier in 1906.
After a long gap in mining activity the prospecting work was resumed in 1940 and  this
area seems to have been  prospected by Mr. Moi and Major H.M. Banon on behalf of
Messrs Govan Brothers, Delhi.  In 1956  G. N. Dutt and   F. Ahmad of Geological Survey
of India, described the occurrence of two separate ore bodies in the area . The area was in
detail investigated by the S. V. Srikantia and  R. N. Padhi of Geological Survey of India
in 1963.  
The lithology of the area is as under:-

 Pegmatite with or without tourmaline ;
 Slate, phyllite with limestone lenses;
 Grey - brown slate, siltstone and quartzite;
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 Amphibole  and dolerite; 
 Grano- diorite, partially  gneissose with pegmatite; 
 Conglomerate and 
 Ganetiferous, biotite, hornblende – schist. 

The  Grano-diorite   contains  two  sets  of  pegmatite,  one  along  the  foliation,
consisting principally of quartz, feldspar, mica and garnet. The other set which appears to
have intruded along the main  joint plane of the grano-diorite contains the ore bodies.
Besides pegmatites the grano-diorite is also intruded by the basic dykes of amphiboles
and dolerites.  The ore  bearing  pegmatites  traverse  along the  main  joint  plane  of  the
grano- diorite in a NE- SW direction. Besides containing lead and zinc, the outer most ore
body contains some copper also. Thus there appear to be a crude  zoning  of these ore
minerals  according  to  the  principles  of   zonal  ore   deposition  around   batholithic
intrusion. The  one ore body is about 7 cm thick and length of  outcrop is about 7 metres.
An average   sample yields about 10.5 % lead and 15.20 % zinc. Another vein is about
150 metres with  average thickness is about 3 cm. The average yield is about 23.9% zinc
and 4.22 % lead. 

The average grade of ore body is about 45 % Sb  which occurs as a  pure crystal
in the pegmatite. The Sb %age    can be increased to upward 60% only by hand trimming
and sorting and perhaps higher by other suitable method of ore concentration. The proved
reserve by the Geological Survey of India are  about 24 tonnes of ore per foot of length
for one 600 ft long vein ( G. N Datta & Dr. F. Ahmad, 1957). 

The mineralization in this area is confined to the granitic batholith. Generally the
pegmatites seen in the granitic rocks are ore bearing and occassionaly quarzo- felspathic
rocks  shows  splashes  of  ore.  The   fractures  and  joints  traversing  the  pegmatite  are
structural control for mineralization. 

The mineralization in the area can be grouped into three categories:-
1. Mineralization of stibnite, galena and zinc as mostly  splashes along the fracture

and joint planes and at places as specks and disseminated product in the host rock,
pegmatite.

2. Mineralization of pyrite and chalcopyrite as specks and strings 
3. Certain dark mineralization stains along fracture planes and joint plains. 
Stibnite and  the associated lead ore and zinc minerals are seen to grow over quartz
crystals along the planes. Occasionally they show association with clay bands and
ferruginous matter. They also occur as splashes  along  the fractured zone.
The general ore genetic sequence started with the formation of granitic rocks which
are the  result of early magmatic intrusion at phased intervals, followed by the late
magmatic activity resulting in the formation of pegmatite with tourmaline at places.
During final phase, the hydrothermal  solutions travelled along the fracture planes,
developed the pegmatite and quartzo- feldspathic  granites, depositing antimony and
the associated ore minerals as cavity filling. 
Seven stibnite and associated sulphide ore veins and splashes are seen in the area.
From east to west their description are  as  given below in the Table No 43 :-

Table 43 : Description of stibnite and associated sulphide ore 
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veins in Bara Sigri area

Sr.
No

Host Rock Length Width Strike Dip

1 Pegmatite 30.5 Cm 7.5 Cm NNE-SSW Vertical 
2 Pegmatite Ore occur as splash

and  disseminated
products 

N350E-S350W Vertical

3 Pegmatite Ore occur as splash  along joints and fractures 
4 Pegmatite 6.7

metres
5 Cm N500E-S50 0W 60 0SE

5 Quartzo-  felspathic
granites

Ore occur as splash
and  disseminated
products

N600W-S60 0E 63 0SW

6 Pegmatite 2.7
metres

7.5 Cm N100W-S10 0E 87 0SW

7 Quartzo-  felspathic
granites

Ore occur as splash
and  disseminated
products

N300E-S30 0W Vertical 

    
The are 9 old working pits reported in the area. 
The other ore bodies are also located in the area which varies in width form 0.5

cm to 1.5 cm . The rough estimate of the anticipated reserves are about 10,000 tonnes
with 1.65 % of Sb. 

Figure 42 :  Showing location of Stibnite ore
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12.2.26 Sulphur
 Lahaul & Spiti 

Small quantity of Sulphur is associated with Gypsum Near Losar (320 25’ 
N -77 045’ E) and also small quantity of sulphur is associated with  other gypsum 
deposit of  Lahaul & Spiti 
The deposition of the sulphur can be grouped into three categories:- 
1. Associated with hot springs;
2. Associated with gypsite and 
3. Associated with river terrace. 

Sulphur associated with hot springs:- 
Various sulphur springs are situated along the Parechu and on the thrust  in the 
vicinity  of  Giu  Nala.Sulphur,  Borax  and  Gypsum  are  associated   and   are  
deposited at the  orifice  of  the  spring.  The  Sulphur  occurs  as  precipitate,  
however the quantity associated is too insignificant for economic use.

Sulphur associated with Gypsite:-
This type of deposit occurs associated with gypsite and limestone. This sulphur is 
powdery or at places oolitic. It occurs in various shades of yellow and red. The 
sulphur thus found is small in quantity and occurs irregularly. At most of the 
places, they do not continue beyond  a depth of more than 0.9 metres.

Sulphur deposits associated with river terrace:- 
 The river Parechu has a course roughly parallel to the thrust and hence the river 

terraces with sulphurous soil  also have same trend. It occupy an area of 0.03 Sq 
Km . The deposit occurs within thick beds of river terrace. With subsequent 
deepening  of the valley the terrace are now much above the present river level. 
It is during the geological time the hot springs exists at this height, parallel to 
thrust and along the banks of the river and sulphur precipitated got diffused in the 
loose matrix in between the pebble and cobble of the river terraces now found at 
higher level, thus leaving sulphurous soil  all along the slope of the valley. 
The quantity is too insignificant for economic use.

District Kullu
Sulphur deposit is associated with spring deposits in Parbati valley and 

Beas river hot water springs.  

Figure 43 : Showing location of Sulphur deposit in Himachal Pradesh 
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12.2.27 Talc/ Steatite 
Shimla district: 
An occurrence of talc has been reported from near Asrau (31029': 78020’) and  Idpa
(31° 39’: 78° 24’) The rocks consist of talc schists.
Sirmaur district: Steatite of good quality occurs at Nahan (30033’:770 17’).

12.2.28 Tourmaline 
Kinnaur district: 
(i)Tourmaline has been reported in the pegmatites traversing the gneisses and

granites around Rakchhan (310 23' :78026') and Chhitul (310 21’  :780 26’). 
(ii) In Khokpea nala, a small lens of tourmaline rich graphite schist is exposed within 

the  Vaikrita  Group.  Similar  concentration  is  noticed  in  quartzites  about  a  
kilometre south east of Shangi (310 33’ :78029’).

Kullu district: : 
(i) Tourmaline  bearing  pegmatites  intrusive  into  gneisses  and  granites  have  been

reported around Umga  Thach  (320 10' :770 27’) and Samsi  Thach  (320 07’ 770

29’). 
(ii)  Black crystals of tourmaline, five centimetres in length and over one centimetre

in width, are present in pegmatites around Sara Unga Thach (320 10 : 770 29) and
Pando-Seo Thach (31056’: 77040' ).

12.2.29 Zinc 
Lahaul & Spiti district: 
Zinc blende is  sparingly  disseminated  through the gangue of the antimony ore at
Bukkanbudi  (310 42' :750 49’).
Sirmaur district: Zinc  is found associated with galena and pyrite at Anyar (300 44’ :
770 45’)  and  Chamri  (30043’ :77045’).  At  Anyar,  the  samples  from old  working
analysed 1.5% Zn and 0.21 %Pb. Another sample gave 10% Zn. At Chamri the zone
contains 3.01% Zn and 3.01 % Pb.

13 Mineral Regulation in Himachal Pradesh 
13.1  Geological Wing 

The Geological Wing was set up in the Department of  Industries, H.P. in 
the Year  1964 -65 with only one Geologist, who was heading the Organisation  
on deputation from Geological Survey of India. On the reorganisation of erstwhile
State of Punjab, in November 1966, majority of Geologist and staff were allotted 
to Himachal Pradesh. Thus a well equipped Geological Wing started functioning 
in the Himachal Pradesh from Nov, 1966   with following functions: 

                               i) Exploration of mineral wealth of the State for their   scientific and
economical   exploitation  and  setting  up  of  mineral   based
industries like  large cement plants etc.

  ii)  Development  and  regulation  of  minerals  by  granting  various
mineral  concessions through leases,  auctions,  short  term permits
etc.  Implementation  of  River/Stream  Bed  Mining  Policy,  2004,
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Policy  guidelines  for  Registration,  Location,  Installation  and
Working of Stone Crushers  in Himachal  Pradesh,  Court  Cases,
redressal of complaints etc. 

iii)   Preparation of Survey Document of each District ;
iv)   Scrutiny of Mining- cum – Environment Mangement Plans;
 v)  Carrying  out  geo-technical  studies/investigations  of  bridges,

buildings,  landslides,  road  alignments,  hydro-electric  projects,
I&PH schemes,  Geological,  stability/feasibility  report  of  various
roads constructed under PMGSY. as per the user agencies demands
( approximately 60 assignments per year) etc. 

 vi) Geo-environmental studies of lakes, geothermal studies etc.
The Director of Industries is the overall incharge  of the  

Directorate including the Geological Wing. Geological Wing is headed by the  
State Geologist who works under the control  and supervision of  Director  of  
Industries  The State  Geologist  is  further assisted by Geologists  and Assistant  
Geologist and by the Mining Officers in the field, apart from the supporting staff 
from drilling, surveying, draughtsman and ministerial staff

13.2. Mineral Regulation:
Ownership   of  the  minerals  rest  with  the  State  and  the  Central   

Government is required to regulate the mines and minerals development to
the extent declared  in accordance  with  Entry  54   Union  List  of  the  
Seventh Schedule of the Constitution.The power of the States to regulate mines 
or minerals development is subject to Entry  23,  List  II  State  List  in  the  
Seventh Schedule.

Following  Acts,  Rules  and  Policy  Guidelines  are  applicable  with  regards  to  
mineral regulation in  the State of Himachal Pradesh : 

13.2.1  Acts     - Mines and Minerals (Development and Regulation), Act 1957

-Applicable to all minerals 

State Government has powers  to grant mining lease of all mineral, except 
those specified minerals  falling in the First Schedule of the Act and include  
Atomic minerals,  Coal and Lignite and metallic and non-metalic minerals like  
Iron Ore, Lead, Zinc, Gold, Copper Ore, Bauxite, Precious stones etc..

13.2.2.  Rules – 
( i) Mineral Concession Rules, 1960

- Applicable  to  all  major  minerals  i.e.  industrial  minerals  except  minor
minerals.

- Rules define procedure for grant of Prospecting License, Mining Lease, areas
and period of lease, payment of royalties etc.  

       ( ii)  Mineral Conservation and Development Rules. 1958

The provisions of these rules are enforced by Indian Bureau of Mines,  
Govt.  of  India and includes  enforcement,  conservation  and systematic  

development of major mineral resources, through implementation of mining plans
etc. 
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( iii) The Mines Rules, 1955 and The Indian Matelliferous Mines 

Regulation, 1961 

Are being enforced by Government of India through Director General of 
Mines Safety (DGMS) under the Union Ministry of Labour and

take care of safety,  welfare, working conditions in mines for both
major and minor minerals.   

( iv) The Himachal Pradesh Minor Minerals (Concession) Revised 
Rules, 1971. 

- Framed   under  Section-15  of  Mines  and  Minerals  (Development  and  
Regulation), Act 1957

- Applicable to all minor minerals i.e building  material, in the State of H.P. 

- Rules define procedure for grant of Mining leases, Auction procedure  and
issuance of Short Term Permits,  the area and period of lease, payment of 

royalties, dead rent etc.

(v)  The  Himachal  Pradesh  Minerals  (Prevention  of  Illegal  Mining,  
Transportation and Storage) Rules, 2004 have been notified 
on 11-8-04. 
The  rules  define  procedure  for  transportation  of  minerals,  storage  of  
mineral, checking of illegal mining  and its transportation and registration 
of dealers  

13.2.3  Policy Guidelines 

 ( i) Mining Policy dated 2/9/1986.

The first Mining Policy of the State was spelled out during the year 1986. Its salient
features included that  no permit required  by traditional  Kumhars,  permit can be
given by Gram Panchayat without charging any fee/royalty for personal bonafide use
for repair/construction of house for specified quantity, auction of slate quarries  for 5
year and renewal with 25 % annual increase ,  auction of river beds shall  only be
conducted after obtaining NOC from XEN(I&PH)etc.

(ii)  Policy dated 23-12-1998.

The Policy dated 2.9.86 was partially modified by the Govt. on 23-12-1998. The 
salient features were that  lease  upto 20 hectares in river/nallas and 2 hectares in 
case of mid slope areas  for setting up of  stone crusher , lease  upto 2 hectare for 
open sale in private land,  lease   upto 5 Bighas for  setting up of hollow block and
screening plant with   royalty  rate of Rs. 5000 per bighas etc..

 (iii ). Policy dated 28-2-2004.

On  directions  from the Hon’ble High Court of H.P. in CWP No. 188/01 titled as
Jagjit Singh Dukhiya Vs State of H.P. and others, “River/Stream Bed Mining Policy
Guidelines for the State of H.P-2004 were notified on 28-2-2004 and published in
Rajpatra  on  20-3-04.  Its  basic  objectives  are  to  ensure  scientific  and  systematic
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mining,  conservation  of  minerals,  proper  replenishment  of  minerals,  protection  of
environment and ecology, protection of river banks., protection of public and  private
property, checking of illegal mining etc.

The silent features are :-

 Review of Legislation;
 District Level River/Stream Bed Mining Action Plan/Survey documents ;
 Extraction of minor minerals to be done in selected river/stream or  river/stream   

sections;
 Prohibition of specific River/Stream or the River/Stream sections for extration of

minor minerals;
 No  River/Stream  bed  mining  shall  be  allowed  within  75  meters  from  the

periphery of soil conservation works, nursery plantation, check dams, 1/5th of its
span or 5 meters from the bank which ever is higher,  200 meters U/S and D/S of
Water  Supply  Scheme,  200  meters  U/S  and  200  to  500  mts  D/S  of  bridges
depending  upon  the  site-specific  conditions,  or  within  the  distance  as
recommended by the Sub-Divisional Committee, which ever is more; 

 No mechanical mining i.e through mechanical excavator etc. shall be allowed in
River/Stream beds; 

 No boulder/cobbles/hand broken road ballast shall be allowed to be transported
outside the state from River/Stream beds; 

 No digging of more than 3 feet shall be allowed in River/Stream beds; 
 Preparation of Working-cum-Environment Plan has been made mandatory. This 

plan will give details of contour, reserves, method of  mining, steps to protect 
environment and above all the replenishment factor;

 Short term permits in river/stream beds shall be issued only in exceptional, cases; 
 Involvement of PRI’s;
 Sub-Divisional Level  Flying Squad under the Chairmanship of Sub Divisional

Magistrate;
 District Level Committee Under the Chairmanship of Deputy Commissioner; 
 State  Level  Committee  Under  the  Chairmanship  of  Principal  Secretary

( Industries ) to the Government of Himachal; 

 ( iv) Policy Guidelines for  Registration , Location, Installation and working of 
stone crushers in Himachal Pradesh. ( notified on 11/8/2004 ) 

On the directions   from the Hon’ble High Court of H.P. in CWP No.  
228/02 tilted as Sh. Desh Raj Vs State of H.P. and others,  the State Government 
has notified the Policy Guidelines for  Registration , Location, Installation and
Working  of  stone   crushers  in  Himachal  Pradesh.  It  defines  procedure  for  
registration and  installation of  stone crushers as per  sitting parameters   as  
notified by the Department of Science and Technology on 29/4/03 and 10/9/04.   

13.3 Details of the leases granted 
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a) The detail of leases granted in Himachal Pradesh are as given below in the  
Table No 44

Table 44 : Detail of Leases granted in Himachal Pradesh 
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Bilaspur 1          1
Chamba 1    5     8 14
Hamirpur     7      7
Kangra     48   14 9  71
Kinnuar     1      1
Kullu     21     3 24
Lahaul & 
Spitti     1      1
Mandi 2    31    1 1 35
Shimla     12 3 4    19
Sirmour 49 2  20 8      79
Solan 2    34 5 17    58
Una   4  10      14
Total 55 2 4 20 178 8 21 14 10 12 324

            

b) Auction beds About 56 (presently most of the auction ssuspended
in  part  of  old  Himachal  Pradesh,   due  to  1952
notification of Forest Deptt.)

c) Short Term permits About 150

13.4 . Mineral based Industries :

 Major Cement Plants - 3 Nos.
 Mini Cement Plants - 3 (in operation)
 Hydrated Lime and 

Calcium Carbonate - 20Nos.
 Limestone Powder/

chips - 25 Nos.
 Stone cutting units -  5 Nos.
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 Hollow Blocks -  14
 Stone crushers - About 250 

13.5 .Employment Direct - About 12,500 persons.
 Indirect - More than 40,000

13.6 Royalty  received 

The District  Wise revenue  received during last 3 years is as given below  in Table No. 
45

Table 45 : Royalty Received  from Minerals  ( In Rs) during last 3 years, in Himachal Pradesh 

District 2002-03 2003-2004 2004-05

%age of 
total              
( 2004-2005)

Solan 11    86   92    355 12    68   97    452 13    84   75    396 36.0

Bilaspur 12    51   93    702 11    72   74    790 13    26   72    986 34.5

Sirmour 05    15   67    793 05    35   01    401 05    49   86    756 14.3

Kangra 00    91   10    364 01    76   08    315 00    92   28    663 2.4

Hamirpur 00    75   38    684 00    80   14    963 00    83   13    784 2.2

Mandi 00    61   89    427 00    73   74    336 00    64   88    220 1.7

Shimla 00    45   83    835 00    16   48    318 00    45   28    736 1.2

Una 00    33   30    536 00    50   53    642 00    41   90    821 1.1

Kinnuar 00    42   36    048 00    22   95    758 00    37   92    107 1.0

Kullu 00    13   87    298 00    41   06    576 00    33   39    263 0.9

Chamba 00    71   22    000 00    34   30    500 00    32   04    094 0.8

L& Spiti 00    00   09    500 00    00   20    188 00    02   28    064 0.1

State 
Geologist 01    56   83    458 02    11   81    008 01    47   98    548 3.9

Total 35    46   45    000 36    84   07    247 38    42   47    438 100.0
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