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MATERIALS, METHODS AND 

ANALYTICAL DATA
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INTRODUCTION : Prospecting geochemistry involves the pract
ical application of the principles governing the distribution 
and migration of elements in geochemical environments. Develop 
ment in geochemical investigations involves development of 
new analytical methods and interpretation of data derived 
from the chemical analysis of the earth's material. With 
the increase in cost of present day explorations and field 
operations# cost oriented and most effective prospecting 
methods are to developed at every stage prior to the explora
tion. The estimated cost for collection and analysis per 
sample in geochemical prospecting is less than the cost of 
5 feet of subsurface drilling (Barnes 1964). Thus when used 
in conjunction ,with usual geological mapping and drilling 
program# routine geochemical evaluation of trace metal 
distribution can increase effectiveness and decrease the cost 
of prospecting for ore deposits. Sample devoid of visible 
mineralisation instead of providing a simple negative bit 
of information can now be used quantitatively as indicator 
of proximity to mineralisation (Barnes, 1964).

Apart from cost and logistic problems the choice of 
which particular type of survey is to be exployed is influ
enced by scale and stage of exploration and aim of the 
investigation. Most important factor that influences the 
type of survey is the type of ore being sought, the type of 
availibility of outcrops, climatic conditions# weathering
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and dispersion characteristic in the area. At this juncture 
it is mandatory to mention some types of geochemical survey 
which Hawkes and Webb (1962) and later Rose, et al. (1979), 
gave a review of geochemical surveys and classified under 
two broad divisions, namely

1. Primary environment studies and
2. Secondary environment studies

The primary environment is deep-seated one which extends 
downward from the lowest levels reached by circulating ground 
water to the deepest level at which the rocks can form. 
Magmatic and metamorphic processes predominate in this envi
ronment. James, (1967) advocates that the term primary dis
persion pattern should only be used to describe the distrib
ution of chemical elements in the unweathered rocks.

The secondary environments encompasses weathering, 
erosion and sedimentation at the surface of the earth. The 
geochemical prospecting types in the secondary environment 
makes use of weathered rocks, soils, sediments (Lake and 
Stream), waters, etc. 1

Geochemical surveys are classified as regional survey 
and detail surveys. Regional survey Identifies areas where 
mineral deposits are most likely to occur. At detail scale 
survey, specific deposits are delineated.
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Regional surveys identifies metallogenic province 
within which a variety of deposit types and metals are most 
likely to be found. This when followed by detail survey 
individual anomalous areas are identified which reflect local 
conditions of mineralisation (Theobald et al. 1991).

Areas of tens to thousands of sq.km, are evaluated 
during regional surveys, often with no more than one sample 
per 1 sq.km, to 100 sq.km. In the detail survey a relatively 
close sample spacing of one meter to 100 mts. is usually 
required. This helps in clearly defining the proximity to 
ore deposits.

PRIMARY ENVIRONMENT : As stated earlier primary dispersion was 
defined by James, (1967) to describe the distribution of 
elements in unweathered rocks - weather the mineral deposits 
is epigenetic or syngenetic - this term include the distribut
ion of elements in rock that has arisen through ore forming or 
rock forming process. Investigation of this kind is made poss
ible by systematic collection of rocks such that the elemental 
distribution often has a reflection of mineralisation.

ROCK SAMPLING s The method for selection of sample sites was 
in an unbiased fashion. Representative samples from different 
granite outcrops were collected. The samples were collected 
with the purpose of recognising the productive granites. Care
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was excerclsed to collect unweathered rocks representing the 
complete area of investigation. Rock samples were broken 
from the outcrop with the help of hammer. Thereafter, they 
were packed in cloth bags. Figure 2.1 shows the location of 
the rock samples from the Koheda area. The total number of 
rock samples collected are 25, out of which 14 representative 
samples were selected for the analysis.

SECONDARY ENVIRONMENT : Minerals and rocks that are stable 
in primary environment are often unstable in the secondary 
environment. This environment has attained prime importance 
in geochemical exploration. This is because the secondary 
dispersion haloes are generally larger than those in the primary 
environment.

Soil Sampling s In the present Investigation soil samples were 
collected in a grid pattern covering the complete area of 
investigation. The soils were sampled from a depth of 30 cms. 
using soil 'Auger*. It was noticed that this depth represents 
higher clay content ('B* horizon). The samples were packed in 
polythene bags and labled. Figure 2.2 shows the location of 
soil samples from the area of investigation. The soil sampling 
were carried out in one season to maintain uniformity. The 
total number of soils samples collected are fifty.



22

FIG N0.2-.GMAP SHOWING LOCATION OF ROCK SAMPLES
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FIG. NO. 2.2 : MAP SHOWING LOCATION OF SOIL SAMPLES.
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Lake Sediment Sampling s In the present investigation active 

lake sediment samples were collected from all the lakes of the 

investigated area. The samples were obtained at the poi.-t of 

streams confluencing with the lakes. Figure 2.3 shows the 

location of lake sediment samples from the area. A total of 

103 lake sediment samples were collected.

SAMPLE PREPARATION : The analysis of rocks, soil and lake 

sediment involves three major stages. They are sample prepar

ation. digestion or extraction and finally determination of 

elemental concentration. The first stage involves drying, 

crushing, grinding, seiving and lastly coning and quartering. 
These are carried out to obtain a truely representative and 
homogeneous samples.

Rock samples collected were subjected to jaw crushing 

and were powdered to minus 300 mesh (8.S.S.) size by tungsten 

- carbide ring mill. 1

Fletcher (1981) and Beeson (1984) used minus 80 mesh 

fraction of soils and sediments in geochemical exploration to 

obtain good anomaly- background contrast. The same has been 

applied in the present Investigation. Soil and lake sediments 

samples were hand crushed to the size of natural grain si:: a and 

sieved to obtain minus 80 (B.S.S.). Considerable amount of

caution has been taken in the preparation of rock, soil and 

lake sediment samples to avoid any degree of contamination.
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SAMPLE DECOMPOSITION AND ANALYTICAL PROCEDURE s The procedure 
of decomposition falls in two broad groups. Strong decomposi
tion capable of breaking crystal lattice and releasing of the 
total constituents from the minerals. The second type of dig
estion is partial or weak decomposition intended to remove 
only weakly bond elements, those associated with a particular 
fraction of sample. In the present investigation samples were 
subjected to hot extraction by mixture of acids.

Table 2.1 shows a comprehensive scheme of sample diges
tion and analysis for the rocks, soils and lake sediments 
collected from Koheda area,

ROCK DECOMPOSITION s Lithogeochemical analysis of 14 repre
sentative granite samples were carried out by using different 
analytical procedures. The determination of silica and alumina 
was carried out on spectrophotometer and the digestion of these 
samples were made involving the use of NaOH flux as suggested 
by Shapiro and Brannock (1962).

Walsh (1987) suggested the use of HF + HCIO^ for the 
estimation of major and trace elements on AAS and ICP. The 
same was adopted for the 14 granite samples from Koheda area. 
The geochemical results are given in Table 2.2.

The advantage of hot acid over alkali fusion is that 
the method is simple, rapid and does not cause clogging of
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the AAS Burner unlike the fusion method (Ward et al. 1969 
and Fletcher 1981).

I

SOIL AND LAKE SEDIMENT DECOMPOSITION s Boiling aquaregia 
extraction has been recommended as a general decomposition 
procedure for geological material from primary and secondary 
environment by a Ward, et al. (1969).

Dolezal, et al. (1968); Sullek, (1977); Reeves, et al. 
(1978); Flecther, (1981) and Chao, et al. (1992); have used 
aquaregia in most of their geochemical exploration programs 
and found that aquaregia is powerful oxidizing solvent for 
sulphides, selenides, tellurides, arsenides and sulfo - 
arsenides and decomposes to some extent silicates. Warren 
and Delavault (1959), suggested aquaregia as a sulphide sele
ctive attack for bed rock geochemistry.

It was shown by the Workers mentioned above that in 
geochemical exploration aquaregia can extract 90 % of the 
trace constituents on practical basis. Aquaregia which is 
a mixture of HNO^ + HC1 (ratio 1:3) has a much stronger 
oxydlsing and dissolving power then any single acid by 
virtue of the formation of nascent chlorine, when these two 
acid are mixed, (Chao, et al. 1992). With this in view-point, 
samples from secondary environment was thus subjected to 
hot aquaregia extraction. Half a gram of minus 80 ’3.S.S.) 
fractions of soil and lake sediment samples were taken into
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test-tubes. To these 5 ml of concentrated aguaregia was 
added and the samples were boiled on a hot water bath for 
three hours with occasional shaking. Then the test-tubes were 
removed from the water-bath and allowed to cool over night. 
About 25 ml of deionised water was added and homogenised.
The elements that were estimated in soils and lake sediments 
are Cu, Pb, Zn, Fe, Mn, Co, Ni and Cr, by using Atomic Absor
ption Spectrometer. Higher dilutions were used for estimating 
Cu, Zn, Fe and Mn such that the concentration of the samples 
fall within linear range of instrument.

The soil geochemical data is given in Table 2.3 and 
lake sediment geochemical data in Table 2.4.

Levinson, (1974) and Stanton, (1976) have proposed 
colourimetric determination of molybdenum and tungsten for 
the geological material from primary and secondary environment. 
This was necessary in order to overcome complex problems 
related to the detection limits and interferences by using 
AAS.

The colourimetric method involves fusion by alkali 
flux and using zinc dithiol which concentrate and seperate 
these important pathfinder elements in a complex geological 
material and make the determination nearly to the crystal 
abundance levels. Rao, (1971) opined that the colorimetric 
method is successful in geochemical exploration rather than 
estimating molybdenum and tungsten by AAS.
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In the present investigation molybdenum and tungsten 
estimation by colourimetric techniques is adopted in toto as 
proposed by Levinson (1974). The results of which are given 
in Table 2.2, 2.3 and 2.4 for rocks, soils and lake sediments, 
respectively *

CONCLUSIONS s The inferences drawn from this chapter is as
follows ;

* Extraction by mixture of acids ( HF + HC104) for major and 
trace constituents in rocks for AAS and ICP estimations 
has proved good in the identification of geochemical 
signatures of mineralisation.

* Hot aquaregia extraction is cost effective in the inves
tigation as it has given suitable results in soils and 
lake - sediments. The results so obtained helped in 
detection of anomalies related to the mineralisation.

* Estimation of Mo and W by alkali fusion for colourimetric 
method was helpful in recognising the anomalies caused
by mineralisation.
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