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Kaphle (1984, 1988) has confirmed that it is a S-Type granite and
consists of both gneissic as well as massive granite. It is also
noted that the early formed granite has suffered metamorphism and
gneissified during Himalayan orogeny. The granite gneiss is a pre
Oor syntectonic in origin. It consists of (a) coarse grained well
foliated gneiss, (b) porphyroblastic augen gneiss and (c¢)
leucocratic medium to coarse grained tourmaline bearing muscovite
rich poorly foliated (gneissified) schistose gneiss towards

margin. _massive biotite granite and medium to coarse grained
muscovite The central part is occupied by coarse grained
porphyritic to granite. Scattered small (unmapable size)

concordant sill like as well as discordant dyke like bodies of
fine to medium grained aplitic tourmaline granite and simple
pegmatites are present mostly in gneiss. Few cm to 1 m size
xenoliths of fine to medium grained grey micaceous quartzitic
schist are commonly noted both in granite gneiss and biotite
granite.

GEOCHEMISTRY

Kaphle (1986) carried out whole rock analysis of more than
45 rock samples of various types of granite, xenoliths, country
rock and host rocks for major and trace elements by XRF in
Federal Institute of Geosciences and Natural Resources, West
Germany. Some of the mineral chemistry of biotite, muscovite,
K-feldspar and plagioclase of selective representative granite
samples were carried out by EPMA method in Ryukyu University,
Japan. All major and trace elements data of 29 granite samples
were used for statistical interpretation and correlation between
different types of Dadeldhura granite.

The overall geochemical correlation coefficient between
major oxides (Table 1) in various granite types of Dadeldhura
massif showed that $i0, has significant positive correlation with
Na,0, X,0, Al,0,, P,0, and Rb (Fig. 3a, 3b, 3¢, 3d and 3i) negative
correlation with Ca0, FeO, MgO, TiO,, Sr (Fig. 3e, 3f, 3938 and
3]j) . Various types of Dadeldhura granite show a narrow range of
distribution pattern of major and trace elements (Table 1 &.3).
The major and trace element composition of granite changes
gradually from granite gneiss to biotite granite, muscovite
granite, and tourmaline granite. This ultimately proves that
these 4 different types of granite are the result of magmatic
differentiation of the same parental magma at depth.
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case of granite gneiss the average Si0O, content is 73.48% which
gradually increases to 73.58% in BGR, 74.73% in MGR and 75.34% in
TGR. This indicates that during differentiation the amount of
$i0, increases, although the range is narrow. Similarly the
average amount of Al,0; in GGN, BGR, MGR and TGR are 13.39%;
13.57%, 13.76% and 14.45% respectively. This shows a slow
increasing trend of Al,0, towards late granite. The average
amount of Na,0 in GGN is 2.71% which remains almost constant
(2.70%) in BGR but increases to 3.22% in MGR and 4.82% in TGR. - In
case of K,0 the range is very narrow. It increases gradually from
4.19% in GGN, 4.21% in BGR, to 4.66% in MGR and irregular in TGR.

The average amount of Fe,0, in GGN, BGR, MGR and TGR are
254, 25406, -1 .31 ‘and 0-82% respectively. The decreasing tendency
towards the late crystallized granite is due to predominance of
light coloured minerals over the dark colour minerals. Similarly
the average TiO, content is comparatively high 0.32% in GGN and
gradually decreases to 0.31, 0.12 and 0.08% in BGR, MGR and TGR
respectively. MgO is fairly high in xenolith (2.82%) and in the
country rock (6.02%) but less significant in the granite as a
whole. However, because of the presence of few chlorite and
biotite it is comparatively high in GGN 0.51% and BGR 0.48% and
very low in MGR 0.10% and in TGR 0.15%. Average Ca0 content in
GGN, BGR, MGR and TGR are 1.06%, 0.90%, 0.47% and 0.48%
respectively. Although TiO,, MnO and P,0s form the minor
constituents of granite, there is a tendency of decreasing in the
contents of TiO, and MnO from granite gneiss to tourmaline
granite, whereas, P,0, shows increasing trend in the same.

Trace Elements

Trace elements like Rb, Ba, Sr, 2r, Zn show a wide range of
distribution pattern. A clear cut differentiation trend is marked
by the increase of the average amount of Rb and correspondingly
decrease in Sr, Ba, 2r, and Zn from early crystallized GGN, BGR
to MGR - TGR. This is also supported by the result obtained from
a triangular plot of Rb - Ba - Sr (Fig. 6). Increase in the ratio
between Rb/K takes place during differentiation (Table-2) . Rb can
coexist in close association with K that is why during
differentiation Rb increases along with K (Fig. 7). The average
Rb content in GGN, BGR, and MGR are 271, 312 ‘and 420 - ppm
respectively. Similarly Sr is often a close associate of Ca.
Therefore its average amount is comparatively higher in GGN
(60ppm) and BGR (49 ppm) than in MGR (22 ppm) and TGR (40 ppm) .
In general it increases only if Ca bearing minerals like sphene,
apatite and epidote exist.
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Palung granite in Mandu Khola (Bhandary and Kononov, 1978) are
the supporting examples to demonstrate that some of the Lesser
Himalayan granites may be tin poor but they are not tin barren.

Similarly py, cp in border zones of tourmaline granite
(Joshi, 1973/74) and high As, Bi and also occurrence of some Pb -
Zn in the skarned zone of Narayanthan granite (Jnawali, personal
discussion), occurrence of upto 20 ppm Sn and 30 ppm W in stream
sediments from the granite schist contact zone of Ipa granite
suggest that they are not tin barren granites. Few ppm W and Sn
are also reported in the stream sediments derived from the
peripheral zone of the Agra granite and Udayapur granite (upto 15
ppm W and 35 ppm Sn, Koziminisky, 1977 and Adhikary, 1980) and
occurrence of cassiterite grains in the heavy concentrate samples
from Dadeldhura granite and Palung granite etc. are the example
of tdry; tungsten and copper, molybdenum, lead, ;zinc
mineralization in the Lesser Himalayan granitic area. :

All these examples clearly indicate that the Lesser
Himalayan granite (at least some) are not barren granites. Some
of them could be the possible sources of economic tin, tungsten,
copper, molybdenum, lead, gold, Uranium, Thorium, niobium,
tentalum, beryllium, lithium etc. deposits.

Considering their importance to Sn, W and other sulphide
mineralization, a comparative study of chemical characteristics
of Dadeldhura granite with world’s tin granites is carried out
with a view to know whether the Dadeldhura granite is a tin
potential granite or tin barren granite.

COMPARISON

Ferguson and Batman (1912) and Edward and Goskin (1949),
Hosking (1968) believed that tin granite are rich in silica, high
in alkalies and abnormally low in lime and magnesia. In all cases
K,0 is always more than Na,0. These chemical characteristics are
similar in Dadeldhura granite (Table 1).

Presence of high ratio of Na,0 + KO0 : Ca0 + MgO (av.
5.53%), high silica (av. 73.83%), high alkalies (av. 7.08%) and
high ratio of silica to alkali (10.43), high differentiation
index (90.73), existence of well differentiation trend of
Dadeldhura granite are in favour of the characteristics of tin
granite. According to Saavedra (1982) the relative sodic
enrichment corresponding to parallel increase in tin and tungsten
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is related to microclinization.

According to Sullivan (1948) the tin mineralizing granites
have higher than normal ceoncentration of tin. In general, granite
responsible for tin deposits consists of 3 PpPm tin (Clarke
value) ., However, Baukovel (1958) and Rottigan (1963) recorded
6-35 ppm tin in granites of USSR and 4 - 45 ppm tin in eastern
and southern Australia, Stempork (1969) believed that tin content

71% in south west England to over 76% in South Africa (Table-3) .
In Dadeldhura dgranite, it jig 73.83% (in average) which is almost
Same as in world’s average tin granite (73.44 )ia

Na,0 + K,0: cao + MgO: This ratio varieg considerably ip
tin granites as it is noted from 3.59 to 17.76%. 1t is always
higher than in Dalys average granite but in Several tin granites
it is less than Nockolds average alkali granite, 71np Dadeldhura
granite it ig always higher than 5.53% in average (varies from

$i0,/10 Na,0+K,0 - Ca0+MgO:; High content of silica and
alkali ang impoverishment in 1lime and magnesia as shown in
triangular diagram (Big. “11) are the common characteristics of
tin granites,

granites of the world Dadeldhura granite also contains more K,0

FeO0 + MgO:CaO:NaJ) i) O Triangular Plot of FeO +
MgO:CaO:NaJ) + KO0 of Dadeldhura granite shows g4 Clustering
tendency towards the alkali corner of the triangle (Fig, 12)i 0Tk
indicates a normal calc alkaline differentiation trend.

As in other tin granite, the Dadeldhura granite Specially
the tourmaline granite always contain above average (330 Ppm) Rb
and less than 100 ppm sr. K/Rb ratio £61. T 171) and Rb/Sr ratio
(2-10) are high. Dadeldhura granite containg S ppm tin,
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