




igneous and metamorphic amphiboles, which indicate
igneous nature of amphiboles from the diorite pluton
(Supplementary Fig. S4). The Ca content of the amphiboles
ranges from 1.90 to 1.93 apfu (atoms per formula unit),
Aliv = 1.79 to 1.88 apfu, (Na ? K)A varies from 0.63 to
0.72 apfu, and [Mg/(Mg ? Fe2? )] ranges from 0.09 to
0.11. Medium- to large-grained biotites occur as dark
brown or greenish yellow flakes. They show strong
pleochroism and parallel extinction. The biotites are clas-
sified as siderophyllite on the biotite classification diagram
(Speer 1984) (Supplementary Fig. S5). The Si value of
biotite ranges from 2.65 to 2.83 apfu, total Al abundance
ranges from 1.28 to 1.53 apfu, and Fe ? Mg values range
from 2.47 to 2.65 apfu. Acicular apatites are seen as dis-
creet mineral phases within the feldspar grains. Similarly,
prismatic to rounded zircon crystals, wedge or diamond
shaped grains of titanite, and anhedral specs of iron oxides
are present in minor amounts.

The observed diorites range from medium to coarse
grained, with the mineral phases displaying subhedral to
anhedral shapes. The samples show holocrystalline,
allotriomorphic texture. The samples mostly exhibit

graphic texture consisting of host K-feldspar grains with
intergrowths of quartz (Fig. 4c, d). The exsolved quartz
minerals appear in a cuneiform pattern within the host
mineral and resemble ancient runic writing. The quartz
grains vary in habit, forming irregular or triangular plates
having angular corners. This type of texture is observed
due to the equilibrium growth of quartz and K-feldspar at
lower temperatures.

5.2 Geochemistry

For the present study, geochemical analyses of the inter-
mediate plutonic rocks collected from the Borjuri area have
been carried out for major and trace elemental abundances.
The major and trace elemental compositions of 10 samples
are given in Table 2. The variations of major oxides in the
intermediate rocks are: SiO2 = 53.60–62.43 wt%, Al2O3-

= 12.23–12.87 wt%, CaO = 3.62–4.58 wt%, MgO =
3.22–3.33 wt%, TiO2 = 1.23–1.51 wt%, and Fe2O3(-

T) = 10.45–12.84 wt%. The alkali contents (Na2O ? K2O)
of these rocks vary from 5.91 to 6.80 wt%. The rocks
display low loss on ignition (LOI) values (0.84–2.94 wt%).

Fig. 4 Representative photomicrographs of the dioritic rocks illustrating the mineral assemblages and texture a cluster of plagioclase grains
observed under cross-polarized light (CPL) b greenish amphibole grains under plane-polarized light (PPL) c graphic texture found in association
with plagioclase d graphic intergrowth of K-feldspar and quartz with associated amphibole grains. Mineral abbreviations: am, amphibole; bt,
biotite; pl, plagioclase
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