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ABSTRACT 

 Tungsten metallogeny in Rajasthan is marked by various episodes of acid magmatism during Late Proterozoic 

period. This includes three important deposits/prospects, namely, Degana tungsten deposit, Balda tungsten deposit and 

Sewariya tungsten prospect. The mineralisation is mainly confined to quartz veins/ pegmatites located mainly along 

highly deformed and silicified shear zones and fractures within granites and neighbouring metasediments. A comparative 

study of these three tungsten-bearing granites indicates that (1) they are per-aluminous S- type  granites emplaced at 

high crustal level, (2) tourmalinisation and greisenisation are the common wall rock alteration patterns and (3) 

tourmaline, fluorite, topaz, zinnwaldite and lepidolite are  the characteristic path finder minerals. 

 

INTRODUCTION 

  The Aravalli craton forms an important part of the Precambrian metallogenic province of India. It 

comprises Early to Middle Proterozoic Aravalli and Delhi Supergroups of rocks occurring in whole of 

Rajasthan and some parts of Gujarat, Haryana and Delhi. The Delhi Supergroup of rocks hosts several W-Sn 

deposits associated with acid magmatic rocks in Rajasthan and adjoining parts of Haryana. The W and Sn 

mineralization in this region (W at Degana, Balda and Sewariya; Sn ± W at Tusham) is associated with two 

very important wide spread acid magmatic events: (a) Late Proterozoic (950-700 Ma) and (b) Late Proterozoic 

to Early Palaeozoic (740-430 Ma) respectively, without any appreciable break in between (Chattopadhyay et 

al., 1982; Eby and Kochhar, 1990; Bhattacharjee et al., 1993).  

Since tungsten is a strategic metal, needed for the defence preparedness of our country, the case history of 

each of the more promising tungsten occurrences of India is important. Degana and Balda tungsten deposits 

and Sewariya tungsten prospect are uppermost in this context because of their presence in Rajasthan which is 

known to be potential for the metal and richness of the deposits. In this paper, these three important 

mineralization episodes are compared and evaluated in term of future exploration. 

 

DEGANA TUNGSTEN DEPOSIT 

 The Degana tungsten deposit was reported in 1913 by A.M. Heron of Geological Survey of India. The 

deposit was extensively worked during 1916-1919 and 1940-1944, the periods of two world wars. The deposit 

is located at Rewat village (26º54
’’
N and 70º19

’’
E),  which is about 5 km west of Degana Railway Station on 

the Delhi-Jodhpur section of North Central Railway. It is 204 km from Jaipur and 82 km from Ajmer by road. 

 The oldest geological unit and the original country rock of the area is phyllite of Delhi Supergroup. 

This has been intruded by medium to coarsed grained Degana Granite, which represents a suite of granites 

having more or less similar mineral constituents but different textures. The exposures confined to three hills 

forming prominent feature in an otherwise flat landscape are known as Rewat (main hill), Tikli and Phyllite 

hills. Degana Granite (associated with tungsten mineralization in the area) is fully exposed in the Rewat hill 

and partly in Tikli hill. Phyllite hill is completely occupied by phyllitic rocks. Phyllite also occurs as exotic 

blocks (xenoliths) in the essentially granitic Rewat and the Tikli Hills. The Degana granite is geologically 

correlated and dated at 735 m.y. (Crawford, 1975). 

 Wall rock alteration is a common phenomenon within Degana Granite as well as along the contact of 

mineralised quartz veins with Degana Granite. As such, the original mineral composition of the Degana 

Granite has been largely modified by the alteration episodes of greisenisation, biotitisation, chloritisation, 
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sericitisation and propylitisation. Feldspar crystals from the alteration zone are highly sericitised and 

indicative of high intensity pneumatolytic/hydrothermal activities (Singh, 2008).  

 Wolframite is the main ore mineral at Degana. The in situ wolframite mineralisation is mainly 

confined to quartz veins / pegmatite located within granites and adjacent phyllite. It also occurs as irregular 

bodies of ore forming stockworks as well as disseminated grains in granites and phyllite. 

 The greisen bordered quartz veins associated with wolframite mineralisation are more dominant in 

granites. The other opaque minerals megascopically observed in these veins are pyrite, chalcopyrite, bornite, 

molybdenite, arsenopyrite, pyrrhotite and sphalerite. Zinnwaldite/ lepidolite, feldspars, topaz, apatite, fluorite, 

chlorite, zircon and epidote are the non-opaque minerals associated with these mineralised veins.  

Geochemistry of Degana Granite 

 Degana Granite is characterised by high silica, high alumina, higher K2O than Na2O and low TiO2 

contents. High molar Al2O3/ (CaO+ K2O+Na2O) ratios of Degana Granite suggest that it is peraluminous in 

nature. The higher K2O/ Na2O ratios and low TiO2 contents are very characteristics and point to a well 

differentiated nature of the intrusive (Singh, 2008). High molar Al2O3/ (CaO+ K2O+Na2O) ratios (> 1.1), 

higher K2O/ Na2O ratios, high normative corundum (Pandian and Varma, 2001), presence of metasediments 

(phyllite) as xenolith and absence of sphene and hornblende classify the Degana Granite as S-type granite of 

Chappel and White (1974). 

 Trace elements of Degana Granite indicate that it is rich in Nb, Rb and poor in Sr. Li and F contents 

are significantly higher in Degana Granite as it is characterised by significant presence of zinnwaldite/ 

lepidolite and fluorite (Singh, 2008). Sr shows its depletion in Degana Granite and as a result, Rb/Sr ratio is 

significantly higher than that in non-mineralised granites (Tauson and Kozlov, 1973).  

 

BALDA TUNGSTEN DEPOSIT 

Balda tungsten deposit (2.2 km long and about 0.5 km wide) having wolframite as main ore mineral, is located 

about 1.5 km NE of village Balda in Sirohi district of Rajasthan. The  mineralization in the area was first 

reported by Mukhopadhyay (1979) and subsequently further studied by Banerjea et al. (1979), Bhattacharjee 

et al. (1984), Chattopadhyay et al. (1982), Singh and Singh (1995, 1997, 2001 and 2002 ) and Singh (2012).  

 The country rocks of the area comprise of metasediments of the Sirohi Group belonging to the Middle 

Proterozoic Delhi Supergroup. They are argillaceous metasediments represented mainly by quartz-mica schist 

and occasional phyllites.  The metasediments have been intruded by two distinct phases of granites: (a) 

medium to coarse grained porphyritic Erinpura Granite and (b) medium grained leucocratic Balda Granite. 

The wolframite mineralisation is confined to the quartz veins and greisenised pegmatites located mainly along 

shear zones and fractures within the Balda Granite and neighbouring metasediments. Balda Granite occurs as 

a northeast-southwest trending elongated bodies and lenses parallel to the schistosity of the neighbouring 

metasediments.  It is commonly traversed by the quartz veins and pegmatites of varying dimension. 

Geochemistry of Balda Granite 

Geochemically, Balda Granite is characterised by high silica (average 72.21%), moderate to high alumina, 

higher K2O than Na2O and low TiO2 contents.  Absence of sphene, hornblende and magnetite, presence of 

ilmenite and primary muscovite, higher molar Al2O3 / (CaO+K2O + Na2O) and K2O/Na2O (> 1.1 and 1, 

respectively) and the presence of normative corundum (>1) together with the abundance of metasedimentary 

xenoliths are the characteristics of Balda Granite (Singh and Singh, 2001).  

Trace element study of Balda Granite reveals that it is enriched in granitophile elements (Li, Rb, W, Sn and 

Nb) and poor in Sr, Ba and Zr.  The average W content of the Balda Granite is 97 ppm (Singh and Singh, 

1997). This value is much higher than the average W content (7±3ppm) recognised for metallogenetically 

specialised granite (Tischendorf, 1977).  B and F contents of Balda Granite are also high as reflected by 

significant presence of tourmaline and fluorite in it. As such, mineralogy and geochemistry of Balda Granite 

suggest that it is highly evolved peraluminous and volatile rich S-type granite formed from the partial melting 
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of metasediments. This lead to evolution of ultra-acidity and higher volatile components, and favoured the 

concentration of tungsten and formation of wolframite at Balda. 

 

SEWARIYA TUNGSTEN PROSPECT 

Sewariya batholith is the largest of Erinpura granite intrusions in the South Delhi Fold Belt. The batholith 

comprises three major types of granites, viz. hornblende-biotite granite, biotite granite and leucogranite. 

Hornblende-biotite granite is deep-level I-type granite, whereas the biotite granite and leucogranite are S-type 

anatectic granite. These two granites contain W and Li mineralisation with perfect host rock discrimination. 

The W mineral wolframite is associated with biotite granite, whereas the leucogranite hosts the Li 

mineralisation (Banerji and Pandit, 1995).  

 On the basis of the above study, a comparative geological features of tungsten mineralization in 

Rajasthan are given in Table 1. 

Table 1: Geological features of tungsten ores in Rajasthan 

Characteristic 

features 

W-mineralisation at 

Degana 

W-mineralisation at 

Balda 

W-mineralisation at 

Sewariya 

Host and country 

rocks 

Medium to fine 

grained altered 

Degana Granite; 

Phyllites of Delhi 

Supergroup 

Medium grained 

greisenised Balda 

Granite;  

Quartz-mica-schists of 

Delhi Supergroup 

Biotite granite in 

Sewaria Batholith 

(Erinpura Granite) 

Nature of tungsten 

ore mineral 

Primary Ferberite 

(Wolframite) 

Primary Ferberite 

(Wolframite) 

Primary Ferberite 

(Wolframite) 

Control of 

mineralisation 

Fracture filled/ 

controlled 

Shear zone controlled Shear zone controlled 

Wall rock alteration Greisenisation, 

biotitisation 

Greisenisation, 

tourmalinisation and 

microclinisation 

Greisenisation, 

kaolinisation, 

tourmalinisation and 

K- metasomatism 

Path finder mineral 

association 

Zinnwaldite mica, 

minor amount of 

fluorite and topaz 

Lepidolite mica, 

Tourmaline, fluorite 

and topaz 

Tourmaline, kaoline 

Geochemical 

features 

Per-aluminous S-type 

granite 

Per-aluminous S-type 

granite 

Per-aluminous S-type 

granite (involvement 

of deeper crustal 

materials) 

 

EXPLORATION STRATEGY 

 Since W minerals are formed essentially in the last phase of granitic processes and magmatic 

evolution, they get concentrated in roof rocks of batholiths or in the body itself in domal or apical parts 

particularly in the margins of the granite masses where fissuring is more pronounced. Recognition of such 

features along with axial regions of folds, faults, etc. are more important and would reduce the extent of area 

for exploration. The roof pendants and the calcareous xenoliths in the bigger intrusion, the margin of small 

stocks and the fracture zone in the country rocks, not far from the contact, are favourable places for skarn-type 

tungsten mineralisation. An anastomising location of fissures and the parallel concentric and en-echelon 

flexure system are favourable sites for the formation of the vein-type deposit. 



  
  
 
 

41 SANTOSH K. SINGH 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 3, Issue 3 

March 2016       

          The kind and degree of wall-rock alteration is an important guide to tungsten deposits. Different types 

of deposits show different wall-rock alteration phenomena. Skarn tungsten deposits have, in addition to the 

andradite-hedenbergite skarn in which the tungsten mineralisation occurs, potash and soda alterations. Quartz-

vein type tungsten deposits are mainly characterized by topazization, epidotisation, tourmalinisation and 

greisenisation of the vein wall. The presence of quartz-mica micro veins and decolourisation of metamorphic 

rocks are the main guide to the ‘epizone’ of quartz-vein tungsten deposits. Silicification, chloritisation, 

tourmalinisation and topazization may also serve as significant guides to greisen tungsten deposits.  

 There is a genetic and geochemical relation between the types of deposits and associated granites. 

This concept of geochemical specialization (Tischendorf, 1977) is commonly used for rare metal bearing 

potential of acidic rocks with certain elements concentration taken as indicators of mineralisation. Such types 

of mineralisation are usually products of the late stage differentiates of the granitoids. Sn-W mineralisation is 

commonly associated with peraluminous S-type granites (Stemprok and Sulcek, 1969; Jarchovsky, 1974; 

Varma and Pandian, 1984; Singh and Singh, 2001).                    

 Based on the literature, field and laboratory data for granitoid rocks, a work plan for future exploration 

programme can be suggested. In this respect structural features like shear zones, fracture fillings, margin of 

the stocks, apophyses and roof pendants are important. Lithological characters are also noticeable. Quartz 

veins and pegmatites associated with the late phase granitoid are the important locales for the formation of 

tungsten minerals, so these need careful watch. Wall-rock alteration zone are the important exploration tool 

for tungsten mineralisation. Tourmalinisation, feldspathization, greisenisation, silicification and topazization 

are the important alterations and may serve as significant guide for search of tungsten deposits. The 

association of quartz with tourmaline and fluorite are also important guide for tungsten exploration. Usually 

tungsten deposits occur in acid magmatic rocks only, so granitoids and associated skarns are important for 

search of tungsten deposits.    

Tungsten mineralization is commonly associated with metallogenetically specialized per-aluminous S-type 

granites.  As such, they should be looked into carefully for search of tungsten ores. 
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