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A NOTE ON THE OCCURRENCE OF URANIFEROUS PHOSPHATIC FERRUGINOUS 
BRECCIA IN THE LOWER VINDHYAN SEDIMENTS OF SON-VALLEY, AROUND 

BASKATI, SIDHI DISTRICT, MADHYA PRADESH 
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Uranium mineralisation associated with phosphatic 
ferruginous breccia has been located for the first time 
within the Lower Vindhyan Semri Group of basal 
sediments in Son VaIley around Baskati, Sidhi district, 
M.P. The phosphatic ferruginous breccia occurs along 
the reactivated basement fracture that follows the 
structural grain of Son-Narmada megalineament, and 
also marks the tectonic contact zone between Vindhyans 
to the north and Crystallines/Mahakoshals to the south. 
Detailed geological investigations at Baskati reveal 
uranium enrichment intermittently over a stretch of 
2500 m at Baskati block and 400 m in Paniha block 
further east with an average width of 3 to 5 m. Samples 
from radioactive horizon analysed upto 670 ppm U and 
36. 87% P,O,. Petromineralogical studies reveal that 
the association of uranium is mostly with the phosphatic 
phase. 

Phosphatic rocks distr~buted among Proterozolc, 
Mesozolc and Tert~ary Formations are known to be potentlal 
secondary uranium sources world over Early Proterozolc 
phosphorites of Aravall~,  Bljdwar and Cuddapah are 
reportedly enriched In elements such as U, V, Mo and Ni 
and forms large tonnage, low-grade uranium deposlts (Ravi 
Kaul et a1 1989) Similarly, Tertlary phosphate deposrts of 
Mussorle have analysed as hlgh as 0 1% U,O, (Ravi Kaul 
et a1 1989) with high abundance of Mo, Ni, Ba and V 
(Saraswat et a1 197 1) However, Vlndhyan Supergroup of 
rocks showed phosphat~c horlzons rn very limlted areas The 
marbles of Ralalo Group and dolomitic lrmestones of 
Nathdwara Group analyse upto 28 68% P,O, and 0 12Y0 
U,O, S ~ m i  larly stromatolltic carbonates con tain~ng chert 
lenses of Kajrahat l~mestone forrnat~on analysed upto 20% 

P20, They are exposed at Dala, Susnal, Agarah, Chandi 
and Basuhai areas (Banerjee,l988) In these places the 
porcellanrte beds of the Lower Vindhyan contain phosphatzc 
intercalat~ons M ~ n o r   phosphor^ te occurrences are also 
reported In sandstones and shales of Vindh yan Supergroup 

from Bundi and Chittorgarh dlstrrcts of Rajasthan 
(Chauhan and Sisodia, 1989) Uranrum m~neralisation 
(up to 0 1 % U,O,) is also reported In VempaIIe dolostones 
of Papaghnr Group of Cuddapah Supergroup (Sundaram et 
a1 1989) Mlneralrsatlon is traced near village Vempalle in 
southwestern margin of the Cuddapah bas~n Radioactive 
samples analysed 0 1% U,O, and 28 03% P,O, Exploration 
efforts of AMD led to the discovery of impure dolostone 
hosted stratabound type low-grade uran~um minerallsatlon 
at Tummalapalle-Gadenklpalle-Rachakuntapalle area rn 
Cuddapah d~strict (Vasudeva Rao et a1 1989, Dhana Raju 
et al 1993) Srrnilar efforts in Neoproterozorc Bh~ma basln 
In parts of Gulbarga d~strict  of Karndtaka resulted In 
identificat~on of uranrurn m~neralisat~on in phosphatic 
limestone and phosphorites near Ukinal (Achar et a1 1997) 
In Central Indla, episodic reactivation slnce Proterozo~c 
trrnes along the Son-Narrnada mega r ~ f t  zone led to the 
formatron of several volcanic and hydrothermal deposits 
(Abhinaba Roy and Bandyopadhyay, 1990, Rajurkar et a1 
1990, N a ~ r  et al 1995) In the present study occurrence of 
uranium in a phosphatxc ferruglnous breccla of the Lower 
Vindhyan Semrl Formation over a limrted extent at Baskati, 
Sldhi district, Madhya Prddesh along the contact with 
crystallines IS reported T h ~ s  note includes the detalls on 
the mineral~satlon and ~ t s  mode of occurrence at Baskati 
and adjoining areas 

Geology 

The study area forms part of the Son-Narrnada mega rift 
zone trending E-W to ENE-WSW, which marks the tectonic 
contact zone between the cover of Lower Vindhyans In the 
north and an elongated lnlier of Basement Sidh~ Crystalline 
Complex rn the south (Nair et a1 1995) These crystalllnes 
are rn turn tectonically juxtaposed agalnst the Mahakoshal 
fold belt further south Basement crystalttnes comprrslng 
biotlte gneisses, talc-schlsts, actinollte-tremollte-schlsts, 
granr tes, syenl tes, basrc dykes, quartzo- feldspathlc and 
quartz verns are exposed to the south of Baskati village 
(Lat 24'26'25"N Long 81°58'00"E), Srdhi drstrrct, Madhya 
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Fig.1. Geological map showing radioactive outcrops at Baskati area, Sidhi District, Madhya Pradcsh. 

Pradesh. (Fig. 1). Vindhyan sediments exposed in the area 
belong to Lower Semri  Formation and include basal 
conglomera te ,  pebbly s ands tone ,  sands tone /sha le  
aIternations and porcellanite beds. Younger sediments of 
Kaimur and Rewa Formations are exposed in the north. 
Vindhyan-Crystalline contact is marked at .places by 
brecciated quartzite representing reactivated basement fault 
and contain xenoliths of basal conglomerate. North of this 
brecciated rock, the host phosphatic ferruginous breccia is 
exposed as detached outcrops recording intermittent 
radioactivity over a strike length of 2500 m with a variable 
thickness of 20-100 m. Within this zone radioactivity due 
to presence of uranium is traced intermittently with a 
thickness of 3-5 m and remaining part of the zone shows 
less ferruginisation and records background radioactivity. 
Fur ther  east  a round Pan iha  vi l lage the  phosphatic  
ferruginous breccia are exposed over 400 m with a variable 
thickness of 20-50 m. 

Petrological Characters of Phosphatic Ferruginous Breccia 

Phosphatic ferruginous breccia is a violet-red coloured 

rock comprising concret ions/nodules wlth diameter  
upto 8", and clasts of shale, porcellanite in frne-grained 
ferruginous groundmass wlth chert and silica veins. 
Hemaltitisation, limonitisation and silicificat~on are the 
different alterations observed in this unlt. ~ v h ~ c h  appcar to 
control the m~neralisation. Clasts of quartz are highly 
strained, intensely fractured and dominate over clasts of 
porcel lani te ,  sha le  sands tone  and  mudstone w i t h ~ n  
ferruginous groundmass (goethite and limonite). Cryhtals 
of apatite as well collophane bands comprise the phosphatic 
phases in the rock. CN film study on the samples indicated 
medium density alpha tracks corresponding to uran~ferous 
apatite and collophane. Scattered alpha tracks are associated 
with ferruginous material, indicat~ve of uranium in adsorbed 
phase. Other ore minerals identified are pyrolusite, pyrlte, 
goethite and hematite. 

Geochemistry 

Major  and  t race  e l emen t s  o n  61 representat ive 
phosphatic ferruginous breccia samples have been carried 
out by WDXRF spectrometer. P20, values vary between I .48 
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and 36.87%; correspondingly their CaO ranges 1.54 to 
40.10%. A binary plot of CaO vs P20,  shows a strong 
positive correlation indicating the presence of apatite and 
callophane phases (Eig.2 ). A similar positive correlation is 
also exhibited by the U vs. Ca plot (Fig.5). Phosphatic 
ferruginous breccia in the area assayed between 3 ppm and 
670 pprn U. A binary plot of U vs. P,O, indicates a positive 
correlation (Fig. 3). This phenomenon is mainly due to 
replacement of U and Ca in apatite-collophane structure by 

10 double diadochy- U~ replacing ~ a * ~  and (cO,)-~ replacing 
(OH)- or P20, to maintain charge balance. A plot of U v s  

FeO(T) shows their wide variation (Fig. 4). However, few 
0 

o 10 20 3 o 40 ,, samples analysed very high in both U and FeO(T), which 
cao (wt %) may be due to adsorption of former element by iron oxide. 

Fig.2* plot vs. P 2 0 s  radioactive phosphatic 1, totality it appears that U is fixed both in apatite/collophane 
ferruginous breccia samples of Baskati. by double diadochy and in Fe by adsorption. 

so 
DISCUSSION AND CONCLUSIONS 

I 
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Fig.3. Binary plot of U vs. P 2 0 ,  of radioactive phosphatic 

ferruginous breccia samples of Baskati. 

In light of the present study it is concluded that Baskati 
uranium occurrence is confined to phosphatic ferruginous 
breccia ernplaced along reactivated basement fracture in 
Lower Vindhyan sediments of Semri Group trending along 
ENE-WSW following structural grain of Son-Narrnada 
mega rift zone. Anomalous radioactivity is observed in 
phosphatic ferruginous breccia for about 3.5 km from 
Baskati in the west to Paniha village in the east and samples 
have analysed uranium between 3 pprn and 670 ppm and 
P20, from 1.48 to 36.87%. Petromineralogical studies and 
geochemical data interpretations revealed that uranium 
mineralisation is closely associated with phosphatic phase 
and also possibly adsorbed in iron oxide. In totality it appears 

FigA. Binary plot of U vs. FeO(T) of radioactive phosphatic Fig.5. Binary plot of U vs. Ca of radioactive phosphatic ferruginous 
ferruginous breccia samples of Baskati. breccia samples of Bnskati. 
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that U 1s fixed both In apatite/collophane by double d~adochy tonnage uranrum deposlt in th~s area 
and in Fe by adsorpt~on 
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ANNOUNCEMENT 

TRAINING PROGRAMME ON MATHEMATICAL MODELLING 
OF GROUNDWATER FLOW AND MASS TRANSPORT 

The above plogramme with DST-support is scheduled to take place duilng 
12 11 2004 to 9 12 2004 at the School of Env~ronmental Sciences, Jawahallai 
Nehlu Univetsity, New Dell11 FOI fuither detalls, please contact 
Dl AL Ramanathan, School of Enviionmental Sc~ences, Jawaha1 la1 Neh~u  
Unlve~s~ty ,  New Delhl-110 067 Emall alr04000mailjnuac1n and 
alr jnu@yahoo co in, Phone- 91-1 1-26704314 (0) 
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