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Uranium Mineralisation in the Mesoproterozoic Quartzites of 
Cuddapah Basin in Gandi area, Cuddapah District, Andhra 

Pradesh : A New Exploration Target for Uranium 
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'Bangalore-560 072 and 'Hyderabad-500 016 

Abstract: Significant uranium occurrences are discovered recently for the first time in the Gulcheru Quartzite of Papaghni 
Group of Cuddapah Supergroup near Gandi, east of Papaghni river, Cuddapah District, A.P. Mineralisation is associated 
with an E-W fault. Friable whitish to light pink quartzite is the main host rock of uranium. Mineralisation occurs in the 
form of lensoidal bodies having dimensions of 20 - 200 m x 2 - 10 m in an E-W fault scarp section, over 2 km in length. 
Dip section is also mineralised. Samples have revealed anomalous concentrations of uranium, up to I .441% U,O, 
with negligible thorium. Concentration of Ni (<25 to 1033 ppm), Mo (<25 to 643 ppm), Pb (33 to 1515 ppm) and 
Cu (<25 to 170 ppm) points to the economic potentiality of the area. Petrological studies have identified uranium 
minerals such as pitchblende, uraninite and coffinite as fracture fillings and disseminations in the chlorite-sericite matrix 
of quartzite. The associated ore minerals are chalcopyrite, arsenopyrite, pyrite and limonite. These findings have important 
implications in the selection of new exploration targets for uranium in the basal beds of Cuddapah Supergroup 
unconformably overlying the fertile granitoid basement in the Eastern Dharwar Craton occurring in the southwestern 
part of Cuddapah basin. 

Keywords: Uranium mineralisation, Gulcheru quartzite, Cuddapah basin, Andhra Pradesh, Dharwar Craton. 

INTRODUCTION 

In southern Peninsular India, the Mesoproterozoic 
Cuddapah basin is one of the prime targets for uranium 
exploration. Concerted efforts over the past one and a half 
decades have resulted in establishing three distinct types 
of uranium mineralisation in and around the basin, viz., 
(i) carbonate-hosted stratabound type in the Vempalle 
Formation of Papaghni Group (Sundaram et al. 1989; 
Vasudeva Rao et al. 1989), (ii) unconformity-proximal type 
at the base of Srisailam/Banganapalle Formations in the 
northern part (Sinha et al. 1995; Jeyagopal et al. 1996) and 
(iii) fracture-controlled, basement granitelbasic dyke, 
mylonitelphyllonite-hosted type along southwestern margin 
(Umamaheswar, 1997). In Papaghni sub-basin, the basal part 
of Gulcheru Formation, represented by impersistent 
polymictic conglomerate is known for placer type thorium 
mineralisation. However, recent modelling involving 
favourable geological environs, viz., the fertile granitoid 
basement (Gangadharan et al. 2000) with known uraniferous 
fracturelshear zones along the southwestern margin of the 
Cutidapah basin and post-sedimentary reactivation of 

these fracture zones1 faults affecting the lower members of 
the Papaghni Group, present in Gandi area close to the 
Papaghni river, has prompted detailed field investigations 
in the Gulcheru Formation. 

Field investigations carried out during the field season 
1998-99 in the Gulcheru Quartzite Formation of Papaghni 
sub-basin have revealed significant concentration of uranium 
(with values up to 1.441% U,O, and negligible thorium) in 
quartzite exposed along stream section about 2 km east 
of the Lord Anjaneya temple at Gandi (14"19'3OUN; 
78"30'30"E, Survey of India toposheet no.57 J l l l )  near the 
Vempalle town in Cuddapah District, Andhra Pradesh (Fig. 1). 
These new finds of uranium are situated along a northeast- 
southwest and east-west lineament extending into the 
granitoid basement and suggests reactivation of the 
basement fault, which might have caused the uraniun~ conceri- 
tration along the fracture planes in the Gulcheru quartzites. 

GEOT,OGICAT, SETTING 

Gulcheru Quartzite Fo r~na t i on ,  the lower most 



Fig.1. Geological map of the  Gandi area, Cuddapah District, Andhra Pradesh with location of uranium occurrences. Index: 1. Alluvium, 
2. Vcmpalle Formation, 3. Gulchcru Quartzite, 4. Fracture zonc (uranifcrous), 5. Granitelgneiss with basic dykes and quartz 
reefs, 6.  Dharwar Group (Veligallu schist belt), 7. Uranium occurrences, 8. Lineament, 9. Fault. 

stratigraphic unit of Papaghni Group of Cuddapah 
Supergroup, fringes the western margin of Cuddapah basin 
and is represented by basal polymictic conglomeratelgrit, 
arkose, intraformational conglomerate, quartzite with 
intercalations of shale, having a total thickness of 28 to 2 1 Om, 
and overlie the Archaean to Palaeoproterozoic basement 
consisting mainly of granitelgneiss and narrow, linear schist 
belts with a profound Eparchaean unconformity (Nagaraja 
Rao et al. 1987). The arenaceous sequence of ~ u l c h e r u  
Quartzite is conformably overlain successively by 
dominantly calcareous rocks of Vempalle Formation, both 
belonging to the Papaghni Group. In the Gandi area, the 
Gulcheru Quartzite is represented by light pink to grey 
ferruginous quartzite, greylwhitish quartzite, arkose, 
intraformational conglomerate and intercalations of purple 
shale, This is overlain by dolostone and cherty limestone 
with shale intercalations of the Vempalle Formation of 
Papaghni Group unconformably overlying the basement 
granitoid. The granitoid basement dated c.2300 - c.2500 
Ma (Pandey et al. 1999) is fertile having intrinsic ~~ranium 
content of 24 ppm (av.) with known uranium occurrences 

hosted by granitelbasic mylonite, cataclasite and breccia 
along ENE-WSW trending fracture zones (Umamaheswar, 
1997). 

Interpretation of the aerial photographs reveals that the 
Gulcheru Quartzite and Vempalle Formation are dissected 
by an east-west (Idupulapaya) strike fault with an upthrown 
northern block. Several NE-SW trending cross-faults 
developed across the major Idupulapaya fault have 
facilitated the upward movement of the northern block with 
gradual increment from west to east (Fig.1). Structural 
disturbance associated with the Idupulapaya fault as well as 
cross-faults have resulted in development of fracturesljoints, 
brecciation, silicification and chloritisation in the quartzites. 
These cross faults might have controlled the course of the 
Papaghni river as it, while entering the Cuddapah basin, has 
changed its course from northeast to northwest. 

About 2 km east of Gandi and 6 km from Vempalle on 
the Gandi-Palmyra Plantation road, the light pink, grey 
and whitish quartzites are exposed along dip slope with 
E-W strike and northerly dip of 12" - 17". The qu;irtzites 
are cut by deep na l a  on the dip slope i n  two prcf'crred 
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tiil-cctiorls Ij-W anti NE-SW reprcscnting 1ine;trncrlts which 
nlay be rclated to thc reactivation of basement faults. 
Quartzites display primary structures like cross-bedding, 
ripple marks, parallcl lamination and ri~ud cracks suggcsting 
deposition in shallow water. 

Kadiometric surveys have recorded significant 
radioactivity of the order of 0.02 to I mR/hr in quartzites at 
scveral places on either side of the NE-SW trending nnla 
arid along 17-W trending nala section (morphological 
espression of a fault) at Madyala Rodu, spread over a length 
o f  2 krn (Fig. 1).  'The dimensions of individual radioactive 
occurrences range from 20 to 200m in length and 2 to lorn 
in  width. Radiometric and chemical ass~iys of samples have 
sliown <0.010 to 0.703% eU,O,, <0.0l0 to 1.156% U,O,, 
<0.0 1 0  to 0.0 18% Tho ,  and 0.0 12 to 1-44 i %I U p 8  
(che~nical) (?'able I ). Radioactive quartzite is friabic and at 
places arkosic. Uranium mineralisation is rnainly confined 
to i'racture/joint planes and is partly disseniina!ed within 
c111artzite suggesting its epigenetic nature. R;ldiometric assay 

points to thc disecluilibriu~n of U with a factor of 0.55 to 
2.04, both in favour of daughter products and the parent. 
High values in fiivour of the parent is due to abundant 
secondary uranium minerals present in the fractures of 
quartzite. The mineralised quartzite consists of sub-angular 
to rounded quartz clasts with subsidiary chert, chalcedony 
and silica over growths, set in chlorite, sericite matrix 
(Urnamaheswar, 1999). Petrological study has shown that 
pitchblende is the major uranium phase occurring as 
disseminations in the matrix and as fracture tilling. Uraninite 
occurs as irregular patches in lesser proportion, whereas 
coffinite marginally replaces both pitchblende and uraninite 
(Figs. 2a to 2d). Presence of uraninite is confirmed by >.liD 
studies. The associated ore minerals present are specular 
haernatite, granular haematite, limonite, chalcopyrite, 
arsenopyrite, pyrite, bornite and galena. Accessory minerals 
include apatite and anatase. Anomalous concentrations of 
trace elements such as Ni (<25 to 1033 pprn); Mo ( ~ 2 5  to 
043 pprn); Co (<25 to 77 pprn); Cu (<25 to 170 pprn); Pb 
(33 to 15 15 pprn); and V (<25 to 107 ppm) in the mineralised 
zone are related to fault structures. Chemical analysis of 
rnineralised quartzites indicates uranium having positive 

T~11)lc 1. Cl~ernical :inalysis of rllineralisetl Gtllchcru Quartzite of Gandi area 
-- - - 

01:itles GL-4 GL-5 GL-6 C;L-6/1 GL-6/2 GL-613 CL-616 GL-811 GL-812 GL-9 GL-SIN GI,-6/N 
(wt.'%) 

SiO, 
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CnO 

MgO 
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K,O 

P p ,  
TiO? 

hlnO 

LO1 

UP, 
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--... 

Analytic:ll tcchniclucs : SiO?, TiO?. P,O, by spectroscopy; FcO hy titrirnclry; K,O, Na,O by flninc photometry; Al,O,. Fc,O,. C30, hlgc3, bin(), Ni. Cu, 
Co, 1% t,y AAS; hlo, V by ICI' (AES); l J ,O ,  by fluorinlotry; LO1 t,y gr:lvillic~I)' mct~lbds 
An:~Iyst.;: Usha  N;r~h;ln, 12oopa I3o\c, Cllcnlihtry Lahorntory, Ahll), SIZ, 13ang:llorc 



Fig.2. (a) Photomicrograph of orthoquartzite of Gandi area showing black radioactive material (r.a) as interstitial and around the grain 
boundaries. (b) Alpha-tracks indicating the black material in Fig.2a as radioactive. (c) Photomicrograph showing pitchblende (P) 
along detrital quartz grain boundary and altering to secondary uranium mineral (Sec. U). Galena (G) is closely associated with 
pitchblende. (d) Photomicrograph showing anhedral grains of uraninite (U) and pitchblende (P). Coffinite (C) replaces pitch- 
blende (P). 

correlation with Ni, Cu, Mo and Pb. Petrological study of 
few drill-core samples of uraniferous quartzite (-0.27% 
U30,), encountered below the Vempalle dolostone in the 
nearby Giddankipalli area (west of Papaghni river), has 
revealed pitchblende and coffinite as uranium minerals 
present in the form of fracture-fillings and veins, in 
association with pyrite, molybdenite and limonite. The 
ongoing reconnoitory drilling in Gulcheru Quartzite in 
Gandi area has indicated U-mineralisation in fractured 
quartzites closely associated with E-W fault section, with 
core samples, assaying up to 10.21 % U30, (chem.), whereas 
the boreholes planned for stratigraphic lithic controlled 
U-mineralisation have proved to be barren. 

DISCUSSION 

Mesoproterozoic Gulcheru Quartzite is exposed along 
the southwestern margin of Cuddapah basin and is dissected 

by two sets of faults namely E-W and NE-SW, probably the 
result of reactivation of basement faults in several episodes. 
The granitoid basement is fertile with labile uranium 
manifested by abundant secondary uranium minerals 
developed along fracture1 joint planes. Uranium 
mineralisation occurs in the form of lensoidal bodies traced 
over 2 km length and 20 to 30 m wide zone along fault 
sections hosted by whitelgreylpink quartz arenites. Apart 
from this, continuation of mineralisation in these quartzites 
in dip sections across the fault (nearly 30 m from fault) 
indicate the importance of lithology in conjunction with 
structure. Uranium minerals~such as pitchblende, uraninite 
and coffinite are intimately associated with pyrite, 
chalcopyrite, galena and arsenopyrite, indicating a reducing 
environment for precipitation of uranium. Systematic 
sampling across the E-W trending fault zone has recorded 
high concentration of trace elements such as Ni, Mo, Cu, 
Pb, Co, V along with U, associated with fractured quartzites, 
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while the satrlples of the  same lithounit a few tens ofrnetrcs 

away from the fiiult cio not show any enrichment of these 
elements (Table I ) .  Anomalous concentrations of  trace ' 

elements like Ni, Mo, Co, V, Cu and Pb and indications of 

silicification and chloritisation point to post-cliagenetic 

emplacement of these elements into the sediments along with 

uranium, possibly through hydrothermal solutions during 
reactivation of  basement faults and its spreading along 

fr~vourable lithounits. Field evidences suggest that uranium 
mineralisation in the quartizites has structural as well a s  

lithological control. 
Favourable geological setting, together with association 

of signit'icant uranium concentrations in Gulcheru Quartzite 

in the Gandi area, has openecl up a new avenue for uranium 

exploration in contiguous areas covering the Gulcheru 

Quartzite on the eastern and western parts of the Papaghni 

river and to look for uranium in similar geological environs 

in other Mesoproterozoic sedimentary basins. 
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