
Geographic Vol.3, 2008 

116 
 

PROBABILITY OF 
DIAMONDIFEROUS HORIZONS IN 

SOUTHERN BASTAR:  
CLUES FROM TRACE ELEMENT 

GEOCHEMISTRY 
 

Rahul Verma  
Department of Geology,  Pachhunga University 

College, Mizoram University 
email: vrahul24@gmail.com 

 
ABSTRACT 

 
 The diamondiferous horizon of Bastar 
Craton, is a classic example of the structural 
control. These diamondiferous deposits are 
mostly located at the intersection of major 
mega lineaments, as kimberlitic intrusive 
dykes. ‘Manipur Kimberlite Field’ (MKF) as 
intrusive dykes within the Late Proterozoic 
‘Indravati Group’ and as intrusive in 
‘Khariar Group’ at Tokapal form good 
examples of structurally controlled 
mineralization. Their emplacement follows 
the NW-SE trend of ‘Bhamargarh Lineament’ 
and E-W trending ‘Garchiroli Lineament’.  
The high density of major mega and 
intermediate lineaments in the form of 
igneous intrusives and faults, mostly 
following either Mahanadi-Godavari trend or 
(NW-SE) or Narmada Son trend (E-W), make 
a probable zone of hidden diamondiferous 
mineralization is e in the Southern Bastar 
Craton. Some of the mafic dyke samples from 
this region have yielded positive indications 
such as higher concentration of ‘Ni’, ‘Cr’, 
‘V’, ‘Sr’ and ‘Zr’. Presence of Ilmanite, 
Sphene and Spinels are other positive 
indications. Further, the petrogenetic models 
developed on the basic of trace element 
geochemistry of southern Bastar Mafic Dykes 
also indicate a favourable P, T conditions of 
diamond mineralization. A deeper source of 
enriched Lherzolite mantle source, in the rift 
setting tectonic environment is indicated by 
relatively higher ‘LaN/LuN’ ratio and 
pronounced negative ‘Nb’ anomaly.   These 
geochemical signatures clubbed with the 
favourable structural set up, strengthen the 
belief that the region has rich potentials.   

 

INTRODUCTION 
 

Diamond, being one of the 
most precious minerals, is highly 
sought about by every country. 
Diamonds exploration in India, is 
known for four centuries since the 
discovery in the alluvial placers of 
near Golkunda Fort, from where some 
world famous diamonds like Kohe-
Noor, Orloff, Shah, Hope, Dresden, 
Regent and Florentine were 
discovered. After the discovery of 
Majhgawan Kimberlitic pipes in 1930, 
India has emerged as significant 
nation in the field of diamond 
exploration. 
     The more common modes of 
occurrence of diamonds are alluvial 
placers, conglomerate beds and 
kimberlite pipes. But, the primary 
diamond mineralization associated 
with Kimberlite pipes and igneous 
intrusive (sills and dykes) are related 
with mantle-derived rocks. These 
rocks are formed around the weak 
tension zones like deep mantle 
reaching faults and major lineaments. 
These fault/lineaments are the most 
favourable conduits for the rise of 
 
REGIONAL GEOLOGY 
 
The regional geology of Bastar was 
first established by H. Crookshank in 
1963. He has given an account of 
Southern Bastar and Jaypore area 
from Bailadila Hill Range to Eastern 
Ghats (Fig.1).The geological 
succession as given by him, reveals 
that sedimentary rocks belonging to 
the Cuddapahs, unconformably 
overlie the older members, which 
include various acidic and basic 
intrusive igneous rocks and Archaean 
metamorphites. Soils and 
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laterites/ferruginous laterites form the 
uppermost formation, which overlies 
the Cuddapah. The metamorphites are 
divided into three successively older 
series viz. Bailadila Series, Bengpal 
Series and Sukma Series. However, 
there are no definite boundaries 
between these units and the “three-
fold division” is purely on kimberlite 
bearing magma.  
   

 

 On the basis of local correlation. The 
generalized geological succession in South 
Bastar and Koraput district, after Crookshank 
(1963), is given in Table.1. 

 

 
 
 

TECTONIC SETUP OF BASTAR 
CRATON 

 
The rectangular  shaped Bastar 

Craton is bordered by the Godavari 
rift on the southwest, the Narmada rift 
on the northwest, the Mahanadi rift on 
the northeast and the Eastern Ghat 
Front on the southeast (Fig.2).  
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 It is also known as Bhandara 

Craton or Central Indian Craton 
(Naqvi and Rogers, 1987). It can be 
revealed from the map that majority of 
the mafic dykes trend NNW-SSE or 
NW-SE in correspondence to the 
major trend of Godavari and 
Mahanadi rifts viz. NW-SE (Fig.1). 
The very trend of such orientation has 
played a key role in the structural 
control of diamond 
mineralization.Bastar Craton is 
bounded by mega-lineaments, which 
have bisected the Craton and are also 
responsible for the preservation of 
Bastar plateau. Bhate (1980) has 
described some of the mega 
lineaments fringing the Bastar Craton. 
These are NNE-SSW trending Eastern 
Ghats lineament in the east, Godavari 

lineament in the southwest and Kotri 
lineament in the northwest. Northern 
margin of Bastar Craton is dissected 
by a major ENE-WSW trending 
‘Kondagaon Lineament’ passing 
through north of Kanker and 
extending ENE up to Bolangir in 
Orissa. Another major ‘Bhamargarh 
Lineament’ fringes the southern 
margin of Bastar Craton. It is almost 
parallel to the ‘Kondagaon 
Lineament’. The other significant 
lineaments  WNW-ESE trending 
‘Bodhghat’ and ‘Darbha Lineaments’,  
are supposed to be responsible for the 
uplift and preservation of Tulsi 
Dongar massif. There is a major N-S 
trending ‘Kotri Lineament’, which is 
probably related with the ‘Bailadila 
Orogeny’. 

 Rajurkar et al. (1990) have 
presented a review on the lineament 
fabric of Central and a part of Western 
India, in form of LANDSAT imagery 
(Fig. 4). The density of lineaments is 
generally high over the Bastar plateau 
comprising of Archaean and Early 
Proterozoic rocks. Distinct lineament 
pattern, trending NW-SE, occurs 
across the whole of Bastar plateau. 
These are recognized as the ‘Godavari 
Group of Lineaments’ (Rajurkar et. 
al., 1990). The Godavari Lineament 
represents a group of several mega- 
and intermediate lineaments. Two 
NW-SE mega-lineaments, viz. 
‘Bhamargarh and Kondagaon’, are 
well recognized (Fig.4) over Bastar 
plateau. The Bhamargarh lineament 
extending more than 300 km has a 
NW-SE trend. Other mega-
lineaments, recognized over the 
Bastar Craton, are ‘Kotri’ (N-S), 
‘Garchiroli’ (E-W), and ‘Sarbari’ 
(NE-SW). Bhate (1980) has opined 
that Bhamargarh-, Kotri- and 
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Garchiroli- Lineaments have played a 
major role in the evolution of the 
Bastar plateau and that the plateau 
owes its uplift to vertical movements 
along these fault lineaments. Geologic 
relationships in this region suggest that 
deposition of the formation and intrusion 
were controlled by normal faulting 
(Piercey et. al., 2004). 

  
STRUCTURAL CONTROL ON 
MINERALIZATION 
 

The major faults/lineaments 
represent the weak zones of the 
common expression of crustal 
extension. The mafic/ultra mafic 
magma, from approximately 150 kms. 
depth, up-wells from mantle to the 
upper crust through these tension 
zones. These up welling magmas may 
host many precious minerals and 
metals. This magma originates at great 
depth in a very high T-P condition. 
Such a high P-T is very favourable for 
diamond formation in the mantle. The 
kimberlitic magma may be the 
probable careers of diamond. All over 
the globe, majority of the kimberlite 
intrusives are emplaced in ancient 
cratonic blocks (Clifford, 1966) or 
where Archaean basement is underlain 
by deep lithospheric keels (Haggerty, 
1986). Dawson (1980) has correlated 
the genesis of diamonds with the 
incipient melting of enriched 
Lherzolite mantle source. He has 
further mentioned certain “kimberlite 
prone” cratons. A very good example 
is that of West Africa Craton, that has 
repeatedly undergone “kimberlite 
magmatism. Fortunately, cratonic 
shield of Archaean; Cuddapah, Bastar 
and Singhbhum are also rich 
kimberlite prone zones.  

 

Owing to this fact the diamond 
mineralization is most likely to occur 
at the intersection of lineaments. The 
generally high density of mega and 
intermediate lineaments in the Bastar 
Craton fortunately reflects such a 
favourable geotectonic set up. 
(Figure.3). 

In the last decade,  discovery 
of diamondiferous kimberlites in 
Manipur Kimberlite Field (MKF) as 
intrusive dyke within Late Proterozoic 
Indravati and Khariar Group rocks 
and within Khariar Group at Tokapal 
and Manipur (Datta Manikar et. al., 
1999)., further strengthen the belief. 

 Due to the intense tectonic 
activities of the ‘Eastern Ghat Mobile 
Belt’ (EGMB), a criss- cross 
arrangement of lineament fabric has 
developed obliquely. These 
lineaments intruded by numerous 
basic and acid intrusive, represent a 
zone of high permeability. Many 
transverse lineaments have also 
developed parallel to the ‘Garchiroli 
Lineament’ and are intruded by 
numerous basic and acid intrusives as 
well. This criss- cross arrangement of 
lineament fabric has many highly 
permeable mineralized zones, which 
are related to the intersective relation 
of NW-SE trending ‘Bhamargarh 
Lineament’ and E-W trending 
‘Garchiroli Lineament’.  

Kimberlites bodies occur as 
intrusives in Bundeli Granitoids and 
contain fragments of basal Khariar 
Group of sediments. 

Three more kimberlitic and 
few other ultramafic and ultrapotassic 
bodies were discovered in Bastar 
Craton (GSI- CR News, Mishra et. al., 
1997; Acharya, 1997). 
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These kimberlite bodies were reported at 
Tokapal (BC-1), Dungapal (BC-2), 
Bhejripodar (BC-3) and Parikot (BC-4). 
These pipes are located between latitudes19o 

00’ to 19o 03’ and longitudes 81o51’ to 81o 54’ 
and are contained in the Toposheet 
No.65E/16. All the above mentioned findings 
are very strong evidence of rich potential. 
Five more diamond bearing kimberlite pipes 
in Raipur District have been found in area 
located 150 km SE of Raipur town. Two are 
found at Payalikhand West and Payalikhand 
East (Latitudes 20o9’45’ and Longitudes 
82o20’20’’E; Toposheet No.64L/8). Other 
three are at Jangra (20 o 11’: 82 19’), Kodmali 
(20 o 11’35’’: 82 o 14’; 64 L/4) and Barhadih 
(20 o 13’: 82 12’; 64L/4). 

 

THE STUDY AREA 
 

The author has carried out a 
detailed field mapping, petrography, 
geochemical analyses and 
petrogenetic modeling to generate a 
comprehensive petrology and 
geochemistry of mafic dyke swarms 
of southern Bastar region (Verma., 
1998; Srivastava et. al., 1996; 
Srivastava and Verma, 1998;). A 
detailed study of the mafic intrusive 
rocks, has been carried in the area 
between 18o 45’ N -19o N and 81o 30’ 
-82o N, covering an area of 425 sq. 
kms. The area forms a part of the 
Survey of India Toposheet Nos. 65 
F/5 and 65 F/9 (Scale 1: 50000), 
published in 1982. The results are 
compiled as unpublished Ph.D. thesis 
by the author (Verma, R.,1998) 

This southern Bastar region 
falls in a very remote location in the 
southernmost part of Chattisgarh. The 
nearest railway connection is Raipur, 
the Capital of Chattisgarh, is nearly 
300 kms. from the study area. The 
only developed township nearby is 
Jagadalpur that is 60 kms. away from 
the study area.  More over the study 
area happens to be one of the most 
naxal-movement affected regions of 
the country. 

The main thrust was given on 
the study of the mafic dyke swarms. 
In total 178 representative samples 
from the intrusive rocks (mainly 
Dolerite and Amphibolites) and the 
host rock granites were collected. Out 
of these dyke samples collected from 
41 dykes, 81 were analyzed for major 
and trace element geochemistry and 
36 were analyzed for REE analysis.    

The encouragement to initiate 
the present line of work has been 
derived from the clues from 
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geochemical analyses and great 
discoveries of kimberlitic horizons in 
the region. 

 
CLUES FROM PETROLOGY AND 
GEOCHEMISTRY 
 

  The dyke samples of 
the area are identified either as 
Dolerites or Amphibolites. The 
Amphibolites predominantly have 
hornblende (44 % on average) and 
Plagioclases (37 %), with minor 
Quartz, Spinels, Epidote and Biotite. 
The Dolerites predominantly have 
Augite (47%) and Plagioclase (32 %) 
and Hornblende (12 %), with 
accessory Magnetite, Ilmenite, Apatite 
and Zircon. The overall petrography 
does not provide much clue for the 
presence of kimberlites, as such. High 
values of Ilmenite (2.61%) and 
Magnetite (3.04 %), as revealed from 
the average CIPW norm (of 81 
samples) may be considered as the 
only positive indication. 
 However the trace element 
geochemistry provides some positive 
indications of favourable conditions of 
possible diamond mineralization in 
the region. 

These positive indicators can be 
listed as the following: 
 

1. Relatively higher 
concentrations of ‘Ni’, ‘Cr’, 
‘Sc’, ‘V’, ‘Sr’ and ‘Zr’. (The 
average values of these 
elements are given in Table. 
2).  

2. A relatively higher ‘LaN/LuN’, 
averaging 2.41 of these dykes 
indicating a relatively more 
LREE enriched mantle 
Lherzolite source from a depth 
of more than 150 kms.  

3. High Fe-Ti Tholeiitic nature of 
the mantle source.  

4. A pronounced negative ‘Nb’ 
anomaly, indicative of a rift 
tectonic setting tectonic 
environment. 

    
CONCLUSION 
 

Earlier discoveries in the very 
region, is a reason strong enough to   
inspire the researchers to explore the 
entire Bastar Craton to discover more 
such diamondiferous horizons. It will 
be wiser to use a good combination of  
most modern means of remote 
sensing, GIS applications, LANDSAT 
imagery and the traditional 
exploratory methods such as 
geophysical, geochemical, 
geobotanical, geozoological 
prospecting.  
  Geochemical characteristics, 
particularly negative ‘Nb’ anomaly, of 
mafic dykes and several regional field 
observations suggest that southern 
Bastar mafic dykes are emplaced in 
the rift setting tectonic environment. 
The results obtained from the 
petrogenetic modeling as well as other 
REE analyses, confirms that mafic 
dykes of the southern Bastar (i.e. BD1 
and BD2 dykes) are derived from 10-
30 % batch melting of a Lherzolite 
mantle source at depth greater than 
150 km. 

All petrological and 
geochemical evidences such as 
generally high LREE enrichment, 
relatively higher concentrations of 
trace elements such as ‘Ni’, ‘Cr’, ‘V’, 
‘Sr’, ‘Zr’, positive geobotanical 
growth, favourable geotectonic 
environment and suitable P-T and 
depth conditions of these dyke 
swarms of the region, create a fair 
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possibility of few more 
diamondiferous horizons in the 
region. 

The Bastar region is yet to be 
explored fully, especially for the 
exploration of rare and precious 
metals and non-metals.  

In future, complete 
geochemical analyses (including the 
isotope geochemistry), of the samples 
collected from the core of these dykes, 
can provide good indication for more 
fertile horizons. 
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