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Abstract : The base metal deposit of Kayad is located 9 km north of the Ajmer City in 

Rajasthan and belong to Ajmer Formation of Mid-Proterozoic Delhi Supergroup. The 

mica schist and calc-silicate rocks constitute the bulk of the lithologies. A large number 

of pegmatites and quartz veins traverse the sequence. Quartz – mica – schists and calc – 

silicate rocks are the main host rock of sulfide mineralization in the study area. The ore 

mineralogy at Kayar is characterized by the assemblage of Pyrrhotite – chalcopyrite – 

sphalerite – galena; Pyrrhotite – sphalerite – galena; Sphalerite – galena; Sphalerite – 

pyrrhotite and Pyrrhotite – chalcopyrite. The deposit can be considered as remobilized 

SEDEX type deposit. The ores and sediments were metamorphosed at least under Lower 

Amphibolite facies condition.  

Keywords - base metal, host rock, ore mineralogy, ore genesis. 

 

I. INTRODUCTION 

Rajasthan is endowed with a continuous Geological sequence of rocks from the oldest 

Archaean (more than 3,000 million years old) through sub-recent to recent alluvium and 

wind-blown sands. The Proterozoic cover sequence of rocks in Rajasthan hosts a number 

of base metal deposits in well-defined belts viz. Zawar belt, Rajpura Dariba-Sindesar-

Bamnia, Pur-Banera belt, Rampura Agucha, Sawar, Khetri Copper belt, Madrarpura- 

Ghughra-Kayad belt etc. The base metal deposit of Kayad is located 9 km north of the 

Ajmer City and it is well connected by road on the NH-8. The deposit lies between latitude 

N260 31’ 30” to N260 32’ 30”, longitude E740 41’ to E740 42’, and is covered by the survey 

of India toposheet no. 45J/10 (Figure 1). The major part of the area around the deposit in 

flat and soil covered, except near the western margin of Kayad. Drainage of the areas is 
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seasonal and dendritic in nature. The climate is semi-arid and maximum temperature is 

summer season goes up to 450 C while in the winter it falls below 50 C. The Kayad base 

metal deposit is discovered by the GSI in 1988. Further MECL has also carried out the 

preliminary drilling program to define the reserves of ore body through board order 

delineation. Based on the GSI's result, Kayad deposit was identified by HZL early 1990 as 

a prospective target for further detailed exploration and mining.  

 

 

II. GEOLOGICAL SETUP 

The Kayar area forms the north-northeastern segment of the Aravalli-Delhi Fold Belt. The 

Mid-Proterozoic Delhi Fold Belt (DFB) in Ajmer area is some 30km wide which is 

bounded by Kaliguman lineament in the east and Marwar Supergroup in the west. The 

major meta-sedimentary units of DFB are quartzite, calc-silicate, dolomite, marble and 

garnet-mica schist which are locally clubbed into Ajmer Formation of Ajabgarh Group of 

the Delhi Supergroup. The Anasagar granite and migmatites occur as an oval- shaped inlier 

north of Ajmer. The Kayad base metal belt is located almost in the centre of DFB and 

extends for about 20 km from Ajmer to Hoshiyara in northeast and around 4 km wide 

(Figure 2). The lithounits that crop out amidst thick blanket of soil in the area are 

migmatites gneiss, pelitic schist, quartzites and intercalated sequence of calc-silicate and 

amphibolite belonging to the Ajmer Formation (Fareeduddin et al. 1995). The general 

strike of litho units exposed in the Kayad and its surrounding area is NNE-SSW to NE-SW 

parallel to regional trend of central axis of main "Delhi Synclinorium".  The mica schist 

and calc-silicate rocks constitute the bulk of the lithologies. A large number of pegmatites 

and quartz veins traverse the sequence. The generalized geological succession in the area 

is as under (Table 1):  
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Table 1 : Geological Succession in the Study area. 

Group Formation Litho-unit 

Recent to Sub-recent  Alluvium and Sand 

 Intrusives Quartz/Pegmatite Veins 

Amphibolites 

Ajabgarh Group 

(Delhi Supergroup) 

Ajmer Formation Quartz-mica-schist + 

garnet 

-----Local shearing --------- 

Calc-silicates 

Quartzites 

-------Shearing--------------- 

 Anasagar Granites 

(Migmatites) 

Granite gneiss and 

Migmatites 

                           ------------------Base not exposed----------------------------------------- 

 

 

 

III. MINERALIZATION  

The zinc-lead sulphide mineralization starts underneath the soil mantle at about 40-50 m 

depth. It occurs in the form of laminations, veins and massive remobilized patches over a 

width ranging from 1 to some 22 meters hosted in pelites (quartz-mica schists) close to the 

calc-silicate contact. Occasionally, mineralization continues in the calc-silicate rock. The 

immediate hanging wall mica schist exhibits a strongly crenulated retrograde shear fabric 

represented by coarse muscovite and sericite over a width of 20 to 50 meters. This shear 

fabric has also overprinted the mineralization.  

The major ore minerals are sphalerite (~20%) and galena (~2%) while pyrrhotite and pyrite 

constitute the subordinate gangue sulphides (~5-6%). The sulphides occur as  
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Figure 1 : Location of Kayad deposit within Rajasthan State 

 

                        Figure 1 : Regional Geological Map around Kayad area  
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discontinuous veins, massive bands, fracture fillings, and occasionally as disseminations. 

Sphalerite is coarse to medium grained. Galena occurs as medium grained inclusions, 

patches and small stringers within sphalerite and pyrrhotite. Chalcopyrite is also observed 

in trace to minor amounts locally as irregular fracture filling veins and blebs within the 

pelite hosted main mineralization as well as in calc-silicate rock. Significant intrusive 

bodies of pegmatite appear to have either enriched the grades locally by squeezing and 

remobilization or have broken the continuity of the mineralization (Kavdia et al., 2011).  

The specific sulphide mineral assemblages observed in the different rock types are: 

Mineral assemblage Host rock 

Pyrrhotite-sphalerite-galena Quartz-mica schist 

Sphalerite-galena Quartz-mica schist 

Sphalerite-pyrrhotite Quartz-mica schist 

Pyrrhotite-chalcopyrite Quartz-mica schist and Calc-silicates 

Pyrrhotite-chalcopyrite- sphalerite-galena Quartz-mica schist and Calc-silicate 

 

There are three major lenses – the Main lens, K1 lens and S1 lens and two minor lens 

namely S2 and NEML. The main host rock is quartz – mica – schist with some 

mineralization also occurring in calc silicate. Main lens has been dissected at many places 

by pegmatite. The lenses lie parallel to the axial plane foliation/ cleavage/ fracture of the 

fold system or shear fractures governed by the lithological variations. The main lens has 

been explored to variable depths and maximum upto 50 mRL while K1 and S1 goes upto 

375 and 150 mRL respectively. Table 2 gives the description of mineralization in different 

lenses.  

Exploration by Geological Survey of India earlier identification of 9.01 million tonnes of 

deposit with 5.18 % average grade of Pb-Zn (Pb- 2.80 % and Zn-3.20 %) at Kayar and its 

contiguous Ghughra block (Sisodia et al. 2002). Hindustan Zinc Limited after the detailed 

exploration has estimated following ore reserves and resources (Table 3): 
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Table 2 : Description of Ore body Lenses at Kayad 

Lens Strike 

Length 

Average Width in 

Meters 

Depth from mRL Depth to mRL 

Main Lens 

Steeper Portion 

Shallow Portion 

 

900 

800 

 

5 – 15 

15 – 35 

 

450 

225 

 

230 

50 

K1 Lens 250 4 470 375 

South (S1) Lens 150 3 450 150 

South (S2) Lens 650 2 – 5  200 -150 

NEML Lens 350 3 – 7  0 -233 

 

Table 3:  Status of Reserve and Resources 

              Category UNFC Million Tonnes Zn% Pb% Ag g/t 

A. Mineral Reserve   

1. Proved Mineral Reserve 111 2.00 7.30 1.00 28 

2. Probable Mineral Reserve 121 and 

122 

5.03 8.24 1.22 30 

Total Reserve 7.03 7.97 1.16 30 

B. Mineral Resources  

3. Measured Mineral Resource 331 - - - - 

4. Indicated Mineral Resource 332 0.50 7.58 1.22 19 

5. Inferred Mineral Resource 333 2.21 4.80 1.20 17 

Total Resources 2.71 5.31 1.20 17 

Total (Reserve & Resources)(A+B) 9.74 7.23 1.17 26 
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IV. PETROGRAPHY OF HOST AND ASSOCIATED ROCKS 

Quartz – Mica – Schists are the main host rock of sulphide mineralization in the study area.  

Generally the rocks are dark gray to grayish black in colour, fine to medium grained 

showing well defined schistose texture. At places garnet and tourmaline crystals are also 

visible in hand specimen. In thin section the rocks show fine to medium grained with 

schistose texture. Both biotite and muscovite laths lie oriented along the schistosity. The 

main mineral composition of the rocks is Quartz + Biotite + Muscovite + Feldspar + Garnet 

+ Tourmaline  + Opeques. 

Calc – Silicates rocks are grayish white to brownish in color, showing color and 

compositional banding of white layers of carbonates and greenish gray to brown layers of 

mafic minerals. Rocks are generally hard and compact. At places mineralization is also 

seen in these rocks. In thin section the rock shows fine to medium grained, more or less 

granoblastic texture. However, tendency at certain places towards schistose texture is also 

seen where biotite laths orient in one direction. The main mineral composition of the rocks 

is Carbonates (calcite/dolomite) + Quartz + Biotite + Zircon + Opaque. 

Amphibolite is green in colour, fine to medium grained, massive to foliated in nature. It is 

mostly composed of hornblende, quartz and feldspar. These rocks are devoid of any 

mineralization. In thin section the rock shows fine to medium grained, more or less 

granoblastic texture. However, tendency at certain places towards schistose texture where 

rectangular grains of hornblende orient in one direction. The hornblende occurs as 

porphyroblasts in granoblastic mass imparting to the rock the nomenclature 

porphyroblastic amphibolite. The main mineral composition of the rocks is Hornblende + 

Quartz + Zircon + Opaque. 

Pegmatite is white colour, hard and compact. The rock is showing the characteristic 

pegmatitic texture i.e. consist coarse to very coarse grains of quartz, feldspar, tourmaline 

and mica. In thin section the rock shows inequigranular, coarse to very course grained 

pegmatitic texture. The essential minerals are quartz, feldspar and muscovite. 
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V. ORE MICROSCOPY AND ORE GENESIS 

The ore mineralogy at Kayar is characterized by the assemblage of Pyrrhotite – 

chalcopyrite – sphalerite – galena; Pyrrhotite – sphalerite – galena; Sphalerite – galena; 

Sphalerite – pyrrhotite; Pyrrhotite – chalcopyrite – bornite and Pyrrhotite – pyrite. 

Examination of Polished Section shows that sphalerite is the only abundant mineral 

occupying more of the ore space. Galena is second dominant ore mineral followed by 

pyrrhotite and chalcopyrite. 

The sphalerite is generally coarse grained and massive and contains inclusions of very 

small grains of pyrrhotite and chalcopyrite along with galena of irregular outline.  

Numerous cracks are present in sphalerite. Galena is fine to coarse grained, massive or oval 

shaped and occurs in sphalerite as patches. The galena shows mutual boundary texture with 

sphalerite. The pyrrhotite is fine grained and occurs as inclusions in sphalerite, at places in 

chalcopyrite also. Pyrrhotite, galena and sphalerite show mutual boundary relationship. 

Chalcopyrite is also fine grained and occurs as inclusions in sphalerite 

Kayad deposit is having quite complex ore geometry as such the clear-cut evidences are 

rare for ore genetic modeling. Large amount of the lead – zinc ores in the area are fine-

grained and occurs in fine size laminations that alternate with thinly laminated and 

intercalated sequence of metamorphosed calc-silicates and pelites. Such occurrence of 

laminated sulphides confined to sedimentary strata provides evidence for primary 

depositional feature of the rock. Later regional polyphase deformation and metamorphism 

have affected the ores, as exemplified by the recrystallised grain boundaries (Fareeduddin, 

et al, 2014). Coarse crystallization character of sphalerite and galena, mutual boundary 

texture between sphalerite, galena and pyrrhotite and formation of schistose host rock are 

the features of metamorphism. A feature of greatest significance is the occurrence of 

numerous laminations of sphalerite in gangue which at times get folded also as an evidence 

of syngenetic sedimentary character of ore minerals. The Kayar Pb-Zn deposit is, therefore, 

considered as syngenetic sedimentary in character and they deposited along with the 

sediments. They got recrystallized due to regional  
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metamorphism, the conditions under which the host rock was also formed. As such, the 

deposit can be considered as remobilized SEDEX type deposit. The ores and sediments 

were metamorphosed at least under Lower Amphibolite facies condition.  
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Photograph 1 : Showing foliation in the mica-schist 

(Major host rock) which is a dominant structure 

recorded in the area. 

Photograph 2 : Showing compositional banding in 

the calc silicate rock (another host rock) in the 

area. 

Photograph 3 : Showing the medium grained 

massive band of sphalerite with patches of galena in 

mica-schist 

Photograph 4 : Showing the irregular vein of 

galena within the pegmatite which is intruded in 

mica-schist. 

Photograph 5 : Showing the small irregular patch 

of chalcopyrite within the mica-schist.   

Photograph 6 : Showing the disseminated grains of 

pyrrhotite within the calc-silicate rock.   
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Photograph 7 : Photomicrograph of mica – 

schist showing well defined schistose texture. 

Biotite and muscovite laths are showing 

parallel arrangement. Anhedral to elongated 

grains of quartz is also seen 

Photograph 8 : Photomicrograph of calc – 

silicate rock showing anhedral to sub-hedral 

grains of carbonate minerals (calcite/ 

dolomite) with well defined cleavages, 

anhedral grains of quartz and scattered laths 

of muscovite 

 
Photograph 9 : Photomicrograph of 

amphibolite in cross nicol showing parallele 

arrangement of hornblende. Few grains of 

quartz is also seen 

 
Photograph 10 : Photomicrograph of 

pegmatite showing very course grained lath of 

muscovite with inclusion of quartz grains and 

altered plagioclase feldspar 

Photograph 11 : Showing the intergrowth of galena 

in coarse grained and massive sphalerite.  

Photograph 12 : Showing irregular shaped grains 

of pyrrhotite, chalcopyrite, galena, sphalerite 

along with gangue. 
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