CHAPTER 7

INTERPRETATION

7.1 Geochemistry of the Elements

8.1.1 Chromium : rming element which is closely

associated witﬁ magnesdi ultramafic rocks, such as
‘peridotite, pyroxen'A ayer, 1973). Chromium .is
associated with iflv itary cycle. Generally,
chromium'is‘widely 1igh concentration is
typically in mafic ium is also a mormal -
and abundant constiglier éﬁ‘f‘ Cryst ized olivine rock or

dunite. The dunites as chromite, but it may
be incorporated in the  ; wres - 0f.0 early crystallizing minerals.
—In igneous rocks chronq;minﬁﬂﬁﬂﬁﬁr;fﬁi_; oxide and silicate minerals.
The only indepergent—chromium minerals of these rocks are the chromian
members of the spifi | :‘mite, MgCr,0, and their
isomorphic mixtures éRankama and Sahama, 1968). In mafic and ultramafic

rocks the clﬂ w&%wgﬂ ‘}}w E ’]uﬂ éiromte or as picotite

(Mg,Fe) (A1, Fe Cr)2 0 42 whlch‘conseqnentl is a mlxture of chromite and
ot opi APREETY E&IWH T

the chromlum present only in traces in the structures of silicate
minerals. 1In slllcate minerals, chromium is present as a cation outside

the complex silicon oxygen frameWork, and thereby readily replaces

ferric iron and aluminum diadochically (Rankama and Sahama, 1968). For
the residual sediments chromium is found concentrated as the insoluble

chromite, and other chromiferous spinel minerals from gabbroid rocks
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* (Vudhichatvaniqh,‘1916). The content of chromium in various rocks are
presented in Table 7.1
Table 7.1 Content of Chromium, Nickel, Cobalt and Copper in various
rock types, soil, stream sediment and river water (After
Hawk and Webb, 1962; Andrews-Jones, 1968)
Cu
& I@eous rocks
Ultramafic 10-80 :
Mafic 140 7
Felsic 30
Sedimentary rocks
Limestone 75 | a0 0.2-2 | 5-20
Sandstone 10-40
Shale 30-150
i
Black shale Eﬂ -20-300
| soil 5-1000 '5-500 1-40 2-100
LY
strean sedlﬂ‘u& ‘Vl%W INERY -
| River water 0.3 0.2 7
R al |l
R T IN 6
5 ,

7.1.2 Nickel : Nickel is widespread in nature and is estimated to
be the fifth most abundant element of the earth. The mantle, lying
between the crust and the core of the earth is believed to be
peridotitic (Cornwall, 1973). Rocks of this ultramafic zone, like

-~ . similar rocks exposed at the surface, may contain 0.1-0.3 percent

nickel. The peridotite and related rocks that have intruded the crust
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of the earth, and are in part exposed at fche surface, probably have
_been derived largely from mantle. Furthermore, most of the known nickel
ore deposits are closely associated with mafic and ultramafic intrusive -
rocks. Nickel is one of the typical constituent elements of the early

magmatic sulfide segregations of the pyrrhotite-pentlandite assemblage.

Nickel found therein is first,s ted as mix-crystals of pentlandite

/‘/Z)J At a later stage, pent-
rxﬂand. only seldom, when Ni:Fe

and pyrrhotite (Rankama

th @y

landite forms interg

ratio is very high., 1 eparated. Pentlandite contain
22-23 % Ni and is ge ‘ t D _important nickeliferous sulfide
mineral. Like magma des. v al igneous rocks of the main

stage of magmatic Cry, at: n\ar; eﬁr y cobalt-and nickel-bearing.

i 1s, being concealed in their structures.

F iaassd -
The silicate minerals of ﬁ}-ﬂc’é& h structurally and chemically
~closely related Lta the correspo i minerals and usually
~ occur connected with them. ¢él/has tendency to become

enriched in the eaﬂy crystallized magnesiumﬂnd ferromagnesium minerals

(Rankama and ,‘ ii? ‘1 lower nickel contents are
found in auﬂjl‘.ﬂii] ﬂﬁl ﬂm an nt of nickel varies
in relati 1e ti tgﬁ 1iyi s;.]aﬁ eﬁ' the rocks.
mrinaﬂjﬁiﬁ 3(: uﬁs 1 g?ltE[;jl\ sﬂd products of

_distribution and is deposited in the hydrolyzate sediments. During the
weathering of ultx:amafic rocks, particularly of serpentinite nickel forms
a number of hydrosilicate with complicate chemical composition, and
during serpentinization, nickel enters in to serpentine and tale.

Residual sediments, such as sandy chert and sandstone, generally contain

small amount of nickel from few up to about 50 ppm (Vudhichatvanich, 1976).
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The Ni content in some rock types are given in Table 7.1

7.1.3 Cobalt : Cobalt is a metallic element whose abundance in

‘the earth's crust is estimated to be about 20 ppm (Vhay et.al., 1973).

The principal concentrations of cobalt are found in mafic and ultra-

mafic igneous rocks. As shown in Table 7.2 the cobalt content

progressively decreases in a diffiefentiation series from ultramafic

to acidic rocks. The ratio ¢ ocbalt also decreases during

differentiation, chi&f1y¥"B , Wrs the lattice of early

crystallizing magnesi

‘been attributed to rad ‘between nickel and magnésium

(Vhay et al., 1973)

Table 7.2 Average /€0 ‘- 4: ignec ::ocksA(Compiled by Vhay,

_Ni - Ni/Co
Ullramafic ro 7
Gabbro 133 2.6
o ﬂ‘u&l’l ‘Vlﬂ | ’]ﬂ"a‘ o
Diabase

S LNOALRI]

Felsic rocks

=2
"3
oD
=
o
S
De

The_concentratidns of cobalt in sedimentary rocks are not well.known,
in part because of the past difficulty in analysis for the small
amounts present in most types of rock. The concentation of cobalt
in metamorphic rocks depends entirely on the amount of cobalt in the

original igneous or sedimentary rock sources. Metamorphic rocks
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derived from ultramafic and mafic rocks average about 100 pﬁm. Under
oxidizing conditions, cobalt displays a strong tendency to concentrate
with manganesev(Rankama and Sahama, 1968, Mason, 1958). The concent-
fation of cébalt particularly with manganese oxide, and the geparation
of cobalt from nickel are especially pronounced in laterite deposits'
that occur over deeply weathere ic and ultramafic rocks in tropical

areas when rainfall is a .a_t.,:;1973) . The average

contents of cobalt in‘ﬁ and saﬁ;y rocks are given in Table

" earth's crust from

o

7.1.4 Copper :

(Rankama and Sahama, 1968

e

divide sulfide, nite. Coppér is

concentrated in eous _ d gabbroic rocks. In

-nghest in the ferromagnesgln minerals such as

py?oxengs a bi ﬁemg %ﬂ ‘ c,uT inly as minute grains

of chalcopyﬂﬂ oldschmidt; ﬂ4 . ﬂng H?rystallization of

igneoa Wlﬁ,ﬁ)ﬁ aﬁgﬁeﬁmﬁnwm ﬁ’ ﬂt fit réadily
| n |

into the structures silicate mineral may be concentrated to form.

these rocks it is

are deposits. If the magma contains appreciable volatiles, copper

may be dissolved and transported with these fluids into veinlets or
extensive vein systems (Cox et al., 1973). "If as in the case of some
gabbroic rocké, fhe volatile content is low, copper may remain in the
intrusion, cor;centrating as an immiscible copper sulfide fluid. Coppet

is found in at least trace amounts in nearly all sedimentary rocks.




113

Marine clays and other fine-grained rocks tend to have more copper
than éoarsegrained rocks and limestones. Moreover, the average
black shale contains about twice as much cdpper as the average shale
(Cox et.al.,_1§73). Copper contents in some rock types are also

shown in Table 7.1.

. the results will ributi O ka e elements in the

investigated ared d summarized in Chapter

4, 5 and 6.
7.2.1 Chromium Anomali®s 7, Fig.5.4, Fig.5.6 and Fig.6.6)
An elliptical NW-SE trending Cr amomlaly covers an area of
at least 2 square i lometres {L!& of Cr in stream

sediments and soils suggest that dlstrlbutlo' of this element is being

i ﬂfJ BTN g = =

underlain bthltramaflc rocks and some anomalous values continue

oer R ) SR TR AT BT e
11mest8ne The highest Cr concentration of stream sediment concentrates
was taken from a tributary on the serpentlnlzed rocks. This sample
carried 12700 ppm'Cr. Also 22270 ppm of Cr is obtained from stream
bank soil sample at almost the same location. The strong Cr anomaly

is associptéd'witthi and €o values of Ni and Co. The overburden
directly above the known mineralization zone displays significant Cr

anomaly. Some high Cr values present in area outside the ultramafic
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rocks are due to thé tributaries draining from serpentinite areas.
This Cr anomaly is considered to be a high priority follow-up with

more detailed sampiing for further investigation.

7.2.2 Nickel Anomalies (Fig,4.19, Fig.5.9, Fig.5.11 and Fig,6.9).

The nickel anomalies

ituate within the ultramafic terrain.

Like Cr anomalous zone, i ‘ nd covers an area of approx- -
imately 2-2.5 square ki fetres . é the nicke-rich belts
occur on the sex‘penw i emili anomalnus values in

a down-drainage t ™ Some high Ni values
found -outside fhe iced by hydromorphic
dispersion of Ni also occur in the
‘ultramafic rock it values. The anomalous
Ni may be related ei eralization nearby or to

the ultramafic rocks In the area of

" highly important 15( 1d be necessary to followed

up and by more detaq‘i geochemlca ampling.

7.2,3 Cﬂuﬁﬂmg w &lniw&;}ﬂﬁg 5,16 and Fig.6.12)
1ls show large
mgmf:l:pﬁ:b]ng;ﬁes ﬁhln ne area s T.rﬂsﬁarlbution

‘' patterns for Co are very similar to Ni and Cr anomalies ‘pattern. These

~ anomalies cluster around the central part of investigated area and are -
coincident with the area of ultramafic rocks wh1ch extend to 2 km in
NW-SE direction. A high Co content in the underlying ultramaflcs is

almost éertainly responsible for these anomalies.
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7.2.4 Copper Anefnalies (Fig,4.23, Fig.5.19 and Fig.5.21)

Cu in stream sediments and soils show no significant anomalies
within the area sampled and also show no correlation with other
elements. Outside the ultramafic terrain, only a few small and gener-

ally isolated Cu anomalies are scattered throughout the remainder of

the sample area. A number of s small Cu anomalies are located over
* tuffaceous sandstone, sandstonme chefe oy

These anomalies show ™6 6bVious™ oriwither with geologic
structure or lithology W 1/ tHe" area. 2 :

no economic signifig
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