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Abstract

Multimetal iron oxide/breccia complex (IOBC) type deposits exemplified by Olympic Dam in Australia, fall
under low grade, large tonnage deposits. A multidisciplinary integrated exploration programme consisting of airborne
surveys, ground geological surveys, geophysical and geochemical investigations and exploratory drilling, supported
adequately by the state of the art analytical facilities, data processing using various software and digital image
processing has shown moderate success in the identification of target areas for this type of deposits in the Proterozoic
terrains of India. Intracratonic, anorogenic, continental rift to continental margin environment have been identified
in a very wide spectrum of rock associations. The genesis and evolution of such associations during the Middle
Proterozoic period have been reviewed and applied for target selection in the (i) Son-Narmada rift valley zone; (ii)
areas covered by Dongargarh Supergroup of rocks in Madhya Pradesh; (iii) areas exposing ferruginous breccia in the
western part of the Singhbhum Shear Zone (SSZ) around Lotapahar; (iv) Siang Group of rocks in Arunachal Pradesh;
(v) Crystalline rocks of Garo Hills around Anek; and (vi) Chhotanagpur Gneissic complex in the Bahia-Ulatutoli tract
of Ranchi Plateau. Of these six areas, the Son-Narmada rift area appears to be the most promising area for IOBC type
deposits. The significant features of this important zone are: 1. Presence of a basement ridge bounded by two NW-SE
to N-S trending faults with marked gravity and magnetic highs. 2. Deposition of a thick pile of Proterozoic
metasedimentary rocks with a Palaeozoic cover. 3. Proterozoic rocks having been subjected to extensional rift
tectonics with bimodal volcanics, often with alkaline affinity. 4. Presence of ferruginous breccia with as high as 14%
total iron and significant U, REE and Cu along the marginal parts of the valley. Considering occurrences of the
uranium anomalies near Meraraich, Kundabhati, Naktu and Kudar and positive favourability criteria observed in a
wide variety of rocks spatially related to the rifts and shears, certain sectors in Son-Narmada rift zone have been
identified as promising for intense subsurface exploration.

1. INTRODUCTION

Iron Oxide/Breccia Complex type deposits are recognized by their multimetal (Cu, Au, Ag,
REE, U, etc.) character typified after the low grade, large tonnage deposit (U as by-product) of
Olympic Dam in Australia (Roberts and Hudson [1], Dahlkamp, [2, 3, 4]). The concept that led to
the discovery of this class of deposits along with its geological characters has become the guidelines
to look for such a type of deposit in other parts of the globe. Initially, it was thought that the deposit
was formed as a result of a thick pile of sedimentary breccia deposited in a graben, under a very high
energy environment and the first mineralizing event was set during sedimentation itself along with
strata-bound haematite, sulphide, uranium, rare earths, gold and silver, which was possibly related
to geothermal activity resulting from volcanism. However, sulphide zoning and alteration related to
mineralization plus high potassium, rare earths, barium and flourine contents were suggestive of
alkaline-igneous activity in the region and a magmatic and hydrothermal affiliation, are now fairly
indicated and recognized.

Beside the Olympic Dam deposit in South Australia, the Iron Oxide/Breccia Complex deposits
are only known from few countries in the world, viz. Great Bear Magmatic Zone and Wernecke Mts.
Canada; Kiruna, N. Sweden; Bayan Obo, China and S.E. Missouri, USA. The common
characteristics of these deposits are :

i) Host rocks belong to the upper part of the Lower Proterozoic and Middle Proterozoic age
(1800 to 1100 Ma). They are rich in iron-oxide, (Fe content being 20-60%) and associated
with Cu up to 2%, U30g up to 0.06%, REE traces to 6.1%, Au 0.5-2 gm/tonne and Ag up
to 6 gm/tonne Cobalt, nickel, tellurium, arsenic, barium and fluorine are also invariably
associated.
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ii) The host rocks are dominated by rift tectonics and are located in cratonic or continental
margin environment.

iii) Mineralizations are generally related to igneous activity. However, these are invariably
structurally related to major lineaments and show an indirect or spatial association with
igneous rocks.

iv) Wall-rock alterations are seen both vertically and laterally (sodic, potassic, sericitic) from the
deeper level to the shallower level. Iron metasomatism in general is predominant.

v) Morphology of the deposits are both transgressive and stratabound and orebodies occur as
discordant veins or range from breccia to massive concordant bodies. Morphology and
alteration are controlled by permeability along faults, shears and intrusive contacts or
permeable horizon or welded tuff.

vi) It is believed that these deposits are formed in a shallow crustal environment (hundreds of
metres to 6 km) and are the expressions of deep-seated volatile rich igneous hydrothermal
system tapped by deep crustal rift tectonic structures.

In the light of the above characteristic features, an attempt has been made for selection of
target areas for uranium exploration hosting Iron Oxide/Breccia Complex type mineralization in India.
The multidisciplinary data like Airborne Gamma Ray Spectrometric (AGRS), ground geophysical, and
geochemical, generated by AMD and the other institutions have indicated favourable target areas for
this type of deposits in the Proterozoic terrains of India.

2. REGIONAL TECTONIC FRAMEWORK OF INDIAN SHIELD

The Indian sub-continent is essentially made up of three main cratons of Archaean age, viz.
Singhbhum-Orissa, South Dharwar and Bundelkhand massifs with nucleus of Older Metamorphic
Trondjhemite Gneiss (OMTG) ranging in age from 3800-3400 Ma (Sarkar and Sana [5]). These are
skirted a by greenstone belt often of komatiitic affinity and further surrounded by Proterozoic mobile
belts which have been the site of a long period of tonalization extending up to around 2800 Ma when
the cratonic areas began stabilizing and the process continued till around 1600 Ma on the cratonic
areas, both within and at the margins (Mukhopadhyay [6]). The areas were unconformably overlain
by sedimentary quartz-pebble-conglomerates (QPC) and arenite sequences (grits and quartzites)
deposited in an overall anoxygenic conditions during the Late Archaean to Early Lower Proterozoic
period as reported from Singhbhum-Orissa and Karnataka areas. Instances from Raj as than and
adjoining areas of Uttar Pradesh around Bundelkhand craton are limited. Uranium, in the labile form,
for the first time, was released and mobilized into a sedimentary system, along with copper and other
precious metals (Au. Ag. etc ) and became part of the geological system in getting mobilized and
remobilized by the thermal and metamorphic events created by the basic and acid volcanics introduced
into the sedimento-volcanic sequence. The granites were intruded at different times e.g. Singhbhum
granite-A Phase I & II (3300 Ma) and Singhbhum granite-B phase III (3000 Ma) (Saha et al. [7]), and
1960-950 Ma Chhotanagapur granite (Mukhopadhyay [6]) related to Satpura Orogeny and at different
levels in the lithospheric crust. Similar situations prevailed in other parts of the shield as well as South
Dharwar Cratonic areas. These Early Lower Proterozoic sedimento-volcanic sequences were deposited
under a typical plate-tectonic subduction regime dominated by basement fractures and rift-oriented
tectonics with material transfer from deeper as well as shallower part of mantle domains. Finally, the
whole pile of sediments together with iron-rich Banded Iron Formations (BIFs), both within the
Craton and in the surrounding mobile belt, carbonaceous shales, phyllites and limestones deposited
in euxenic environments and deep sea conditions (the latter belonging to Middle/Upper Proterozoic
Period) have been subjected dominantly by the continental extensional tectonics and have been sites
for acid and basic extrusive and intrusives, often of an alkaline nature, causing large scale direct or
remote-controlled magmatic affiliations mobilizing U, Cu, REE, Au, Ag, etc. Such magrnatic
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affiliations have been so dominating over the enveloping Proterozoic mobile belt around the three
cratons that the central part of the Indian shield is wholly a reworked and refused mass of crystalline
rocks and gneisses, as of now, with less metamorphosed Mid-Upper Proterozoic Cuddapah and
Vindhyan sediments.

3. POTENTIAL AREAS FOR IRON OXIDE/BRECCIA COMPLEX (IOBC) TYPE
URANIUM DEPOSITS IN INDIA

The Indian Shield as a whole on its periphery is bounded by rift related grabens and marginal
sag basins formed by continental crustal extension. Thirty-six extensional cratonic features like basins,
ridges and faults have been recognized by Biswas [8] which have been grouped under (i) intracratonic,
(ii) pericratonic, (iii) transitional, and (iv) aulacogens (Fig. 1). Radhakrishna and Naqvi [9]
mentioned that the development of the Indian grabens followed the inherent tectonic grains of the
craton (Fig. 2).

In the initial stages of evaluating potential or known terrains for the Iron Oxide/Breccia
Complex type deposits, six favourable areas were identified (Fig.3).

1. Son-Narmada valley areas, Uttar Pradesh and Madhya Pradesh.
2. Dongargarh Supergroup, Khairagarh basin, Madhya Pradesh.
3. Siang group of rocks, West Siang district, Arunachal Pradesh
4. Singhbhum district, Bihar
5. Chhotanagpur Gneissic Complex, Ranchi Plateau, Bihar
6. Anek and Darugiri, Garo Hills, Meghalaya

After preliminary evaluation, three areas namely the Son Valley areas in Uttar Pradesh and
Madhya Pradesh, Khairagarh basin in Madhya Pradesh and West Siang district in Arunchal Pradesh
were taken up for detailed follow-up. From the preliminary data it was not possible to pinpoint the
target area as most of the information in the proposed areas is lacking or based on other supporting
evidences. Thus, this paper aims at highlighting the most potential area.

The salient features of the three main target areas selected for future follow-up work are
presented below.

3.1. Son-Nannada rift valley zone

The possibilities of finding Iron Oxide/Breccia Complex deposits in the Son-Narmada rift zone
in parts of Madhya Pradesh and Uttar Pradesh have been examined in the light of geological and
geophysical characterization and evolution of the basin.

3.1.1. Disposition of basin and Tectonic setup

The Son-Narmada tectonic zone cuts through the central part of the Indian Shield as a major
mid-continental rift (Figs 1,2). The rift-dominated basin with its complex structure and geological
history is essentially intracratonic at its early stage of development during the Late Archaean and
Early Proterozoic times. Later, the basin was dominated by the Mid-Proterozoic continental-
extensional rift or aborted rift tectonics finally developing into tectonic grabens during the
Carboniferous period (Radhakrishna and Naqvi [9]).
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FIG. I. Indian craton with radial basins and arches/ridges, intra-cratonic and pericratonic basins,
major faults and tectonic lineaments.
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FIG. 2. Simplified geological map of peninsular India showing major tectonic zones (modified after
Radhakrishna and Naqvi, 1986).
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3.1.2. Regional lithostructural setting of the study area

Geologically, the area comprises basement granitic and gneissic complexes, which are overlain
by synsedimental-volcanic formations of Lower Proterozoic age (Mahakaushal Group of rocks) of
greenstone assemblage made up mainly of phyllite, tuff and meta-volcanics (metabasalts, pillow lava,
basic schists, etc.). Some of the associated ultramafic lavas have been considered to be of komatiitic
origin. These are followed by the Bijawar Group of rocks which represent a regime of eugeosynclinal
sedimentation. The rocks have been subjected to regional metamorphism resulting in slate, phyllite,
schist, marble, metasubgreywacke, metaproto-quartzite, and banded iron formation (BIF). Further,
these are sharply divided by a prominent ENE-WSW fault of deep origin. In the Son Valley areas
the base of Bijawars towards north is marked by banded haematite jasper/chert and overlain by
Vindhyan sediments consisting of quartzite, sandstone, shale, porcellanite and limestone with
intrusions of basic volcanic suites comprising agglomerate, kimberlite (900-1350 Ma, Smith, [10])
and basalt. The Son river flowing E-W, in the central part almost follows the faulted contact between
the Vindhyans and Lower Proterozoic volcano-sedimentary Mahakaushals/Bijawars — the latter are
known to be intruded by granite and dykes of syenite and trachyte which are typical of rift regimes
(Balasundaram and Balasubramaniyan [11]).

3.1.3. Broad Tectonic setting of rift zone and geological evolution

The tectonic setting and geological evolution of this belt has been reviewed by Biswas [8].
The observations made by various workers like Radhakrishna and Naqvi [9] and Biswas ([12, 13, 8])
can be summarized as:

1) Doming up of the lithosphere due presumably to hotspot activity and injection of high-density
mass in the crust during the Early Proterozoic time and formation of the triple-arm geometry.

2) Regional dilation and injection of magma associated with volcanism and deposition of the
volcanogenic Mahakaushal sediments in the Early Proterozoic.

3) Propagation of the rift system laterally under extensional tectonics, producing detachment
systems and accommodation zones.

4) Intrusive activity and emplacement of alkaline magmatic rocks like kimberlites (at Panna and
Jungel), carbonatite and lamproite (Sidhi) and other basi-cultrabasic dykes in the break-away
zones (detachment systems) in the Middle Proterozoic.

5) Cessation of rifting and folding under compressive stresses in the Upper Proterozoic.

The above summary supports Early Proterozoic rifting of the Indian crust.

3.1.4. Geophysical signature of Proterozoic rifting

The magnetic and gravity anomalies over the Vindhyan basin in Son Valley have been used
by Das [14] to trace the subsurface extent and derive the geometry of the Lower Proterozoic volcano-
sedimentary rocks cropping out of the northwestern and southern margins of the basin. The Pre-
Vindhyan topography and structural features with a rift-valley geometry have been described by him.

3.1.4.1. Pre-Vindhyan topography

The Bouguer gravity and magnetic anomaly (VF) (Fig. 4) reflects some prominent gravity-
magnetic highs occurring with the Mahakaushal suite of rocks. The ultrabasic intrusives near Jungel
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(Srivastava et al. [15]) and Panna (Sarma and Nandi [16]) are characterized by sharp peaked magnetic
highs. The dolerite dykes also are characterized by high magnetic anomalies.

The Vindhyan as a whole leaves a negative gravity anomaly and the Gondwana Group are
represented by a marginal gravity high H-6 (Fig. 4) with feeble magnetic anomaly.

The extent of the magnetic rocks below the Vindhyan sediments has been interpreted using
the locations of the magnetic anomaly pairs, the residual gravity highs and the preceding analysis of
the possible sources of anomalies. These may possibly represent the Proterozoic iron-rich volcanic
rift material such as the basalt flows and ultrabasic bodies (kimberlite) as seen near Jungel and in the
Sidhi area. The magnetic anomalies of Domains 1 and 4 are considered to represent the subsurface
extension of the Bijawar-Mahakaushal rocks under the Vindhyans in the Gangetic alluvium and
forming the basement ridge.

The pre-Vindhyan topography in the west shows a basement ridge as the Satna-Semeria-Burdi
ridge and in the eastern part a central ridge has been traced from Mirzapur to Varanasi related to the
Vindhyan rocks. Parallel to this central ridge, there are two 'highs' to the north and south of
Varanasi, forming a north-south striking dome-shaped plateau surrounded by depressions of the order
of 2-3 km (Fig. 4) suggesting that they are basement 'high'.

3.1.4.2. Structural features with rift valley geometry

The 'stripped' gravity anomaly map, after the removal of the gravity effects of the supra-
crustals like the Vindhyan and Mahakoshal groups from the observed Bouguer anomaly map (Fig.
4), reflects a central high around Rewa and extending northeast and southward. This represents a
high-density intracrustal or subcrustal mass. The three regional lows suggest shallow protorift
depression of the Pre-Bijawar-Mahakoshal in the Archaean basement. Regional dilation later must
have caused injection of the magma, associated with doming and volcanism. Koide and Bhattacharya
[17] and Mohr [18] have advocated a similar mechanism for formation of rift valleys.

During the Middle Proterozoic this rift system was reactivated, creating the Vindhyan basin
between the uplifted shoulders (gravity highs) in the north and south. The Satna-Bargarh-Burdi buried
ridge structure represents such an accommodation zone in the Vindhyan, while the Kaimur and
Chopan escarpment represent the initial detachment systems (break-away zones). In the Son Valley
area, the Kaimur escarpment in the western sub-basin and the Chopan escarpment in the eastern sub-
basin indicate a 'locked' system. Similar rift asymmetry has been noticed in Lake Baikal, the Rhine
graben, Central African rifts and the Gregory rift (Bosworth et.al. [19]).

3.1.5. Uranium mineralization and associated features in the Sidhi-Meraraich-Kundabhati-Dudhi-
Naktu-Kudar tract of rift zone

South of the Son-Narmada rift valley the Chhotanagpur granite-gneiss Complex and Bijawar
metasedimentaries have been surveyed in parts of Sonbhadra district, Uttar Pradesh and Sidhi district,
Madhya Pradesh and a number of significant uranium anomalies have been located in migmatitic and
granitic complex. Aerospace data integration using Airborne Gamma Ray Spectrometric (AGRS) and
Landsat data has brought to light prominent radiometric fronts marked as breaks and structural trend
E-W to ENE-WSW interpreted as faults and shears. Some of the uranium anomalies were found
associated with these features. Ground verification indicated extensive radioactive breccia zones, often
ferruginous and varying in length from tens of kilometres to a few kilometres at the southern fringe
near the contact of the Bijawars with the crystallines and Gondwana sediments with basement granite
gneisses. From the data similar indications are seen towards the north, near the contact with the
Vindhyans. These breccias are heterolithic and vary in composition from granitic to syenitic,
displaying, by and large, a volcano-plutonic association and alkaline affinity. Chemically, the samples
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TABLE I. SUMMARY OF CHARACTERISTIC FEATURES OF PROTEROZOIC IRON OXIDE
(Cu-U-Au-REE)-BRECCIA COMPLEX TYPE URANIUM DEPOSITS (after Hitzman et al., [20])
AND EVALUATION OF FAVOURABILITY OF THE AREAS REVIEWED (PRESENT WORK)

Characteristic
Features

Son - Narmada
area

(Central India)

Rajnandgaon -
Durgh-Khairagarh
(Dongorgarh -
Supergroup)

West Siang and
Upper Subsansiri
Districts,
Arunachal Pradesh

(1) (2) (3) (4)

1. Age

Early to Middle Proterozoic host rocks. Early-Middle
(1800-1100 Ma). Proterozoic

Partly older Middle Proterozoic
to Early Palaeozoic

2. Host rocks.

Rich in Fe-oxides.
(Fe :20-60%).

3. Geochemicsl association.

Cu :
U 30 8:
REE :
Au :
Ag :
P2°5-

tr-
tr •

tr •

0.5 •

up to

2%
• 0

• 6

• 2

6
Co, Ni,

&
.06X
AX
ppm
ppm
As, Ba 8 F

invariably associated.

It. Geological and Tectonic setting.

No
Presently known
U-minerolisation
in breccioted
rocks in;Fe<20%

Favourable
Favourable
Favourable
Favourable

Favourable

Partly
Yes

Favourable
Favourable

Favourable

Favourable
Favourable
Favourable

Areas dominated by rift
tectonics especially within cratonic
or continental margin environment
during Lower to Middle Proterozoic
controlled and influenced by the
rifting of Proterozoic supercontinents.

Favourable Favourable A part of a
thrust sheet

5. Structural relations.

Most of them related to major lineaments
or structural trend.

Favourable Syenite
Syenite

Favourable Favourable

6. Host rocks.

Both igneous and sedimentary rocks many
within silicic to intermediate rocks of
anorogenic type.

Favourable Syenite
(pofastic)
Volcanic (?)

Favourable Favourable

7. Mineralisation.

(a) Relation to Igneous rocks mny be Direct
direct or indirect (not seen at the Favourable
present levels of erosion).

Indirect

Favourable
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( 1 ) (2)

8. Mineralogy.

(a) Ores dominated by iron oxides
(haematite (shallow) or magnetite
or magnetite (deeper)).

(b) REE in apatite, monazite, xenotine,
and bastenasite.

(c) Au as native metal.
(d) Cu as sulphides.
(e) Co , Ba, P and F.

minerals are common and often abundant.

9. Alteration.

Host rocks intensely altered. Alteration
mineralogy depends on host lithology ond
depth of formation with zonnl features
and charecters.

No clear
information
on ores.

No clear
information

Minor

No clear informa-
tion; Fe ores of
marine origin

(a) Sodic (deeper)
(b) Potassic (shallow).
(c) Sericitic and
(d) Si Iicification at very shallow levels

Locally the host rocks ore intensely
Fe-metasomatised.

10. Morphology of deposits.

(a) Stratobound (concordnnt).

(b) Transgressive.

(discordant veins ; breccias).

(c) Morphology nnd nl term ion ore

controlled by permenbi ( ity along faults

11. Depth of formation.

Shallow crustol environment* <«6ktn depth).

Seen at Sonavnni

Favourable

Favourable

Not documented

No data

Sericitisation and
siticification in
presently known
mineralised bodies

concondant

12. Geophysical signature.

13 Genesis.
Hydrothermol type linked to deep-seated,
volatile rich igneous rocks by deep crustol rifts.

Positive gravity
features
Distinct mngnetic
anomalies indica-
ting subsurfnee
bodies.

Favourable

No data on
gravity
some isolated
mngnetic highs
discerned.

Favourable

No data

Favourable
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analyse SiO2 6075%, K2O 8.75-14% Na2O 4.00-8.14%, CaO 0.07-1.9%, A12O3 13-20%,
1.11-13.35%, FeO 0.25-4.16% and contain Cu 5- > 500 ppb, Ni 15- > 300 ppm, Au up to 52 ppb
and Ag < 5 ppb. Petromineralogically the breccia consists of angular fragments and cluster of
quartzite, migmatite and basic rocks, with a lot of cherty materials and quartz-veins. They are often
ferruginous and sometimes carry highly haematitized pyroblastics with remnants of migmatites as
xenotith. Biotite and amphiboles in the latter are completely altered and haematitic palagonitic
fragments or divitrified shards are observed. Phenocrysts of sanidine and zoned plagioclase are also
seen. The general nature of the pyroclats (ignimbrite ?) and their alterations indicate repeated volcanic
actions through a wide range of geologic time. Bijawars/Mahakaushals, so far, are not seen having
been intruded by the syenitic rocks, yet their being affected remotely by the thermal events generated
by the intrusive syenitic rocks cannot be ruled out. However, the basic and acid volcanics associated
with these Lower Proterozoic rocks are amply evidenced both in the form of flows as also in the form
of dykes. In the light of recent models of ore genesis at Olympic Dam deposit — a major example
of the IOBC type of uranium and associated mineralization — where granitic breccias, often
haematitized, have largely been produced by volcano-plutonic hydrothermal systems.

3.2. Dongargarh supergroup (DSG) of rocks, Khairagarh Basin

The areas covered by the DSG of rocks (Fig. 3) fulfill several of the favourability factors for
hosting iron oxide/breccia complex type uranium deposits (Table I). The foremost among these
include the intra-plate, intra-cratonic rift tectonic association and the bimodal rhyolite-basalt/granite-
gabbro volcano-plutonic assemblage.

Many of the favourability factors for IOBC type deposits are satisfied in the areas covered
by the Dongargarh Supergroup of rocks (Table I).

The area between Malanjkhand and Lohara in Khairagarh basin suggests the possibility of
finding IOBC type uranium mineralization in this tract.

3.3. Maro-Kau-Dupu, Arunachal Pradesh

The Banded Iron Formations (BIFs) are represented by magnetite quartzite, haematite
quartzite and biotite magnetite quartzite and are reported from several localities in Upper Subansiri
and West Siang Districts of Arunachal Pradesh (Fig. 3). The important occurrences include Maro,
Bari-Rijo, Tai, Badak, Bate nalla, Lete nallah, Noko nallah, Gamkak, Tapior, Jaiyor and Kau nallah.
The BIFs contain up to 50% volume of ironoxide minerals (magnetite/haematite) and up to 60%
modal quartz with variable amounts of muscovite, biotite and garnet. Other minerals present are
sphene, epidote, tourmaline, perthite, K-felspar, chlorite, apatite and monazite. The most common
alteration features seen are 1) oxidations of iron oxides, magnetite altering to martite, limonite,
goethite haematite, and haematite to limonite, goethite, ii) chloritization, iii) silicification and iv)
sericitization. This suggests that these rocks have undergone alteration by pneumatolitic/hydrothermal
process. Other minerals present include pyrite, chalcopyrite, chalcocite and covellite. These minerals
occur in poorly disseminated form or as irregularly distributed clusters. Primary uranium minerals
identified include uraninite, and brannerite. An epicontinental platform/shelf environment formed in
shallow water and shallow tectonic conditions has been inferred for the volcano-sedimentary sequence.
Minor veins of quartzo-felspathic material reported in these metasediments adjacent to mineralized
iron oxide rock and the alteration effects suggest an epigenetic, hydrothermal uranium mineralization.

The inferred within-plate, oceanic tectonic association and the marine nature of the origin of
iron oxides, and the structural disposition of the host rocks (nappe with shallow depth persistence),
however, casts some doubts on these BIF related uranium association to be grouped with the IOBC
types. Nevertheless, they represent an interesting association and more data to support their IOBC
character are being collected.
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4. CONCLUSION

In light of the above discussions on uranium exploration target selection for Proterozoic Iron
Oxide/Breccia Complex (IOBC) type deposits in India, the areas in Son-Narmada rift valley zone
which extends over 200 km, have been taken up for detailed evaluation. A multigeoscientific
programme by a full time dedicated team of geologists, geophysicists, geochemists and
geochronologists with a full laboratory support has been envisaged. A good number of uranium shows
have been discovered some of which may lead to the discovery of a sizeable uranium deposit of IOBC
type in this tract.
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