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Abstract: Mizoram state is covered by green-capped hilly terrain consisting of sedimentary rocks of Oligocene to Miocene age. 
The lithology consists of thickly bedded sandstones, shales and mudstones of various colours. Mogak Group consisting of 
Gneisses, Schists, and Kalibag Granites are exposed in the northern Myanmar, which may be the source region of these 
uraniferous sediments. River ‘Chimtuipui (Kaldon)” draining from Arakan-Yoma Hill Ranges of Northern Myanmar to 
Mizoram, may have been the carrier for the Uraniferous sediments.  
The various primary sedimentary structures characterizing the Surma sediments are indicative of shallow marine to deltaic 
environment of deposition with a constant south worthy palaeoslope.  
Several positive indications for such uranium mineralization have been found in the study area around Aizawl, Mizoram.  
The higher concentration of Radon222 in the soils and vegetables of the neighboring states of northeastern India, such as 0.25 
ppm in cereals, 0.44 in fruits,  0.77 ppm in  leafs and 2.67 ppm in soils, strongly indicate the possibilities of uranium 
mineralization. 
Further, the geochemistry of the sedimentary rocks of the study area reveals relatively higher U content (> 4ppm). Eh/pH range 
of these rocks suggest a sea water condition under ‘euxinic condition’. 
The Eh/pH ratio as inferred by the average U/Th ratio of the representative samples of the study area, reveal that the probable 
mineralization may be Uraninite. Positive indications for uranium mineralization may lead to fruitful result after further 
detailed studies. 
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I. INTRODUCTION 
The Mizoram state (latitude 22000’-24030’ and longitudes 92015’-93025’) lies in the northeastern part of India, and is bordered by 
Myanmar in the southeast and Bangladesh in the west. The area consists of hilly terrains exhibiting nearly north south trend and is 
covered with green vegetation. The rock types are predominantly sandstones, shales with minor limestones of Barail, Surma and 
Tipam Groups. The location of the study area is shown in Fig.1. 

A. Geoenvironment Of Uranium Deposits 
The average uranium content in granitic rocks is as high as 4 ppm (Table-1) and is represented by a   variety of minerals in nature, 
while the average uranium content in earth crust is 2 ppm only. Uranium is rarely found as an economic deposit (Keller, 1985). In 
general the major uranium deposits are associated with the Precambrian age rocks. However, Bowie (1970) has pointed out a 
probability that uranium may be concentrated in younger sedimentary rocks, through the redistributing agents such as shallow 
groundwater or surface water, where the provenance is older magmatic rocks. As a matter of fact, detrital sandstones of fluviatile, 
littoral, or lacustrine origin, host more than 40 % of the presently available low cost uranium and more than 95 % of the USA 
resources. Moreover, report of uranium from Middle Siwaliks in the vicinity of Potwar locality in Pakistan, associated with wood 
logs, clay balls, fossils etc. further strengthen this view (Qureshi et al., 1988). 
Metamorphosed sandstone type uranium deposits of younger age (less than one million years) have been reported from Wadi Sikait, 
South Eastern Desert, Egypt, with a Uranium content ranging from 15-480 ppm. (Ibrahim et al., 2010). 

B. Geological Setting Of Mizoram 
The sandstones, shales, silt, and rare pockets of shell limestone of Mizoram, are divided into four major Stratigraphic units. The 
Stratigraphic succession after G.S.I (1974) and Ganju (1975) is presented in the Table-2. 
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Among various litho-units the Tipam Group is dominant in the western and northwestern parts of Mizoram only in the cores of the 
synclines. The Bokabil rocks also follow the similar distribution pattern. The Upper Bhuban rocks in the western Mizoram occupy 
the anticlinal position. The Middle Bhuban succession is exposed generally on the limbs of the folds but they also occupy the core 
of the low amplitude anticlines. The Lower Bhuban is confined exclusively to the anticlinal cores of high amplitude fields (Jokhan 
Ram et al., 1984). 

C. Geology Of Sedimentary Uranium Deposits 
Sandstone uranium deposits occur in medium to coarse-grained sandstones deposited in a continental fluvial or marginal marine 
sedimentary environment (Lambert et al, 1996). Impermeable shale/mudstone units are interbedded in the sedimentary sequence and 
often occur immediately above and below the mineralized sandstone. Uranium precipitates under reducing conditions caused by a 
variety of reducing agents within the sandstone including: carbonaceous material (detrital plant debris, amorphous humate, marine 
algae), sulphides (Pyrite, H2S), hydrocarbons (petroleum), and inter bedded basic volcanics with abundant ferro-magnesian minerals 
(e.g. Chlorite). 
Uranium in the sandstones is often found in form of lenses inter bedded with mudstones (Finch et al., 1973). Sandstone deposits 
constitute about 18% of world uranium resources. Ore bodies of this type are commonly low to medium grade (0.05 - 0.4% U3O8) 
and individual ore bodies are small to medium in size (ranging up to a maximum of 50000 t U3O8). The main primary uranium 
minerals are Carnotite and Tyuyamunite. 
Sedimentary mineralization can be originated through the reduction and absorption of mobile uranium compounds in depositional 
environments. The principal reducants or absorbents are carbonates, carbonaceous matter and plant detritus. The sedimentary 
digenetic uranium deposits of these kinds are known to occur in the strata of Paleozoic, Mesozoic and Cainozoic age (Smirnov 
1983, Solovov, 1987, Hoefs, 1997, and Mook 2006). Uraniferous conglomerates, sandstones and clays occur in thick sequences of 
alluvial - proluvial facies, which get accumulated in the piedmont area.  
U  mineralization  in  brecciated  Mississippian  carbonate  rocks  near  South Maitland,  Nova  Scotia have been reported by 
Charbonneau and Ford’.( Charbonneau and Ford 1979) 
In the present area, brecciaed Sandstone and limestones seems to be probable host for uranium deposits.  
Sandstone-hosted uranium deposits in paleo valleys and paleo channels in the ‘Lake Frome’ region (Australia) and Mountain Valley 
and White Canyon districts (USA), commonly localized at the confluences and intersections of channels and/or near bends. 
Probably, the location of deposits at these sites is caused by several inter-related factors such as the presence of basement scours, 
predominance of coarse-grained sediments, and abundance of organic material. (S. Jaireth, J. Clarke and Andrew Cross., 2010) 
Uranium minerals, Uraninite and Coffinite, from high-grade ore samples (U3O8N0.3%) in the Wuyiyi, Wuyier, and Wuyisan 
sandstone-hosted roll-front uranium deposits, Xinjiang, north western China were biogenically precipitated and psuedomorphically 
replace fungi and bacteria.( Maozhong ,*,Huifang, ,Jia & ,Mostafa,20050. 
 
D. Rocks Of Mizoram Vis A Vis Uranium Mineralization 
The Tripura Mizoram basin is the southern extension of the Surma Valley and forms a part of the Assam- Arakan basin. Palaeogene 
and Neogene sediments were filled into mobile geosynclinal trough and deformation of that basinal prism was brought about by 
both horizontal compression as well as vertical movement. The transportation direction is deduced from paleocurrents structures and 
the palaeoslope can be determined by the slump fold axis orientation and the facies gradients are parallel to the longitudinal axis of 
the basin (Sarkar and Nandi, 1977). 
The Tipam Group is exposed only in the northeastern part of Mizoram, while the Barail sediments are available in the eastern part. 
The rest of the area is covered by Surma Group of sediments and shales. These beds contain organic matter in sufficiently huge 
quantity and also the fossil and Central Myanmar basins resemble close connection between the two during the Neogene times (Das 
Gupta, 1982). The following are the observed evidences favorable for the uranium mineralization in the Surmas. 
The higher concentration of Radon222 in the soils and vegetables of the neighboring states of northeastern India, such as 0.25 ppm in 
cereals, 0.44 in fruits,  0.77 ppm in  leafs and 2.67 ppm in soils (Kumar and Verma, 2005). Similar evidences have been found from 
the Devon and Nottingham, UK where the Radon concentration is found to be high in the soil/soil gas. Uranium is weathered easily 
from the host rock by the deep weathering action from the water available in the underlying permeable strata, yielding the host rock 
high in radium(immediate precursor of radon).The radon is easily emanated from the host rocks very easily rendering a higher radon 
content (Ball and Miles 1992). 
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Mogak Group consisting of Gneisses, schists, and Kalibag Granites are exposed in the northern Myanmar, which may be the source 
region of these Uraniferous sediments. 
The various primary sedimentary structures characterizing the Surma sediments are indicative of shallow marine to deltaic 
environment of deposition with a constant south worthy palaeoslope (Sarkar and Nandi, op. cit.). 

E. Geochemical Imprints  
The Chemical analysis of major and minor element have been performed on X-R-F in oxide percentages and presented in the Table 
– 4. The Trace elements in parts per million were also determined and presented in the same Table i.e. Table – 4. The weight 
percentages of Major/Minor elements are presented in Table – 5. 

F. Discussion 
Prominent important information is exhibited  in (Fig.1) i.e. a persistently higher amount of (>4 ppm) uranium in the rocks of 
Middle Bhuban rocks in the Study Area Further, it is relatively low in Shales as compared to Sandstones. Thorium also follows a 
similar trend, but values are more as compared to uranium. Again ‘Pb’ and ‘Ga’ are also having higher values where uranium and 
thorium are higher. 
Fig.2 shows the U/Th ratio of the rocks of study area. The average U/Th is 0.202.  
The average U/Th ratio (0.202) is plotted in the pH-Eh Diagram (Ryzhenko, N. and Vernadsky, 2006) to determine the average 
Eh/pH ratio for the rocks of the study area (Fig.3). The Eh/pH ratio determined in the Fig.3 is thus plotted in Fig.4 for the range of 
naturally occurring Eh/pH conditions. The figure clearly explains that according to the range of Eh (0,40) and  clearly exhibit that 
the rocks of the study area, fall in Category the stability field of UO2 in reducing environment or USO4 
(https://www.slideshare.net/hzharraz/uranium-ore-deposits). Reducing environment condition is very much favorable for uranium 
mineralization at higher depths.  
In the study area, presence of carbonaceous shales with fossil wood and clay balls is suggestive of strong reducing conditions at the 
time of deposition. Analogous deposits have   been found in the Kootznahu Formation of Southern Alaska where the uranium 
mineralization is associated with the radioactive carbonaceous wood fragments. Susan et al., 2016 have also found similar evidence 
of uranium mobility in organic rich sediments. Further the Eh - pH ration of the rocks of the study area falls in the zone of anaerobic 
and stagnant water condition, as expressed in Fig.5 (after Macpherson, and Townsend, 2013). 
This inference is further supported by the thickly bedded sandstones, which is exhibiting gray colour at places due to the presence of 
carbonaceous matter and also containing organic matter in it. So, in the deeper depth in the reducing environment, the probable 
mineral phase is Uraninite (UO2) and in the sub surface oxidizing environment it may be Coffinite (USO4). 
The heavy mineral assemblage in the Surma sediments suggests a mixed provenance of acid igneous rocks and high grade 
metamorphic rocks. The varying range of Cr/Ni ratio from 4-11 from the samples of study area, is further suggestive of mixed 
provenance. (Fig.6). 

G. Concluding Remarks 
Thickly bedded sandstones and shales of the Surma Group are widely exposed in the state of Mizoram. The lower and Middle part 
of the groups seems to be most probable host rock for uranium mineralization. Considering the reducing environment, the probable 
mineral phase is Uraninite (UO2), in the study area. 
For further exploratory programme, a more sensitive technique is desirable, since the mineralization is expected at relatively greater 
depth and the radiations which are reaching to the surface may not be as strong as that of a near surface uranium deposits.       
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