Journal for All Subjects

www.ijar.in

Listed in International ISSN Directory, Paris.



ISSN - 2249-555X

Indian Journal of Applied Research
Journal for All Subjects

Editor-In-Chief

Dr A Kumar
Director, College Development Council (CDC)
Director, Internal Quality Assurance Cell (IQAC)
Professor in Management,
Department of Business Administration, Faculty of Management,
Bhavnagar University,

Editorial Advisory Board

Dr. S. N. Pathan Dr. SM. Ramasamy Dr. M. M. Goel Dr. S. Ramesh
Maharastra Gandhigram Kurukshetra Tamil Nadu
Dr Ramesh Kumar Miryala  Dr. B. Rajasekaran Dr. A. R. Saravankumar Dr. Roy M. Thomas
Nalgonda. Tirunelveli Tamilnadu Cochin

Dr. G. Selvakumar Dr. Apurba Ratan Ghosh Dr. Shrawan K Sharma Dr. Sudhanshu Joshi
Salem Burdwan Uttarakhand Uttarakhand

Prof. (Dr.) B Anandampilai

Pudhukottai
Advertisement Details Subscription Details
- B/W Period Rate | Discount |Amount Payable
Posit . Fore Col
osttion (Single Color) | " o%0F One Year (12 Issues) | 2400] _ Nil % 2400
FullInside Cover % 6000 5412500 Two Year (24 issues) | % 4800 ¥ 200 ¢ 4600
Full Page (Inside) =05000 - Three Year (36 issues) | ¥ 7200] % 300 ¥ 6900
Five Year (60 issues) |#12000 ¥ 600 # 11400

You can download the Advertisement / Subscription Form from website www.ijar.in. You will require
to print the form. Please fill the form completely and send it to the Editor, INDIAN JOURNAL OF
APPLIED RESEARCH along with the payment in the form of Demand Draft/Cheque at Par drawn in
favour of INDIAN JOURNAL OF APPLIED RESEARCH payable at Ahmedabad.

o~

No

Thoughts, language vision and example in published research paper are entirely of author of research paper. It is not
necessary that both editor and editorial board are satisfied by the research paper. The responsibility of the matter of
research paper/article is entirely of author.

Editing of the Indian Journal of Applied Research is processed without any remittance. The selection and publication is done
after recommendations of atleast two subject expert referees.

In any condition if any National/International University denies accepting the research paper published in IJAR, then itis not
the responsibility of Editor, Publisher and Management.

Only the first author is entitle to receive the copies of all co-authors

Before re-use of published research paper in any manner, it is compulsory to take written permission from the Editor-lJAR,
unless it will be assumed as disobedience of copyright rules.

All the legal undertaking related to Indian Journal of Applied Research is subject to Ahmedabad Jurisdiction.

The research journal will be send by normal post. If the journal is not received by the author of research papers then it will not
be the responsibility of the Editor and publisher. The amount for registered post should be borne by author of the research
paper in case of second copy of the journal.

Editor,
Indian Journal Of Applied Research
8-A, Banans, Opp. SLU Girls College, New Congres Bhavan, Paldi,
Ahmedabad-380006, Gujarat, INDIA
Contact.: +91-9824097643 E-mail : editor@ijar.in




INDEX

N Title Author Subject Page No.
1 Accounting Programs for Cost Accounting Prof. Kalola Rimaben Accountancy 1-3
A
2 Petrography of the Volcanic and Metavolcanic Rocks P. Bhattacharyya , T.K. Applied 4-8
of Middle Siang Valley, East Siang District, Arunachal Goswami, C. Taye Geology
Pradesh, India
3 Petrography and geochemistry of the host rock of sulphide | P. Bhattacharyya, B.K. | Applied 9-13
mineralisation in Potin area, Subansiri district, Arunachal Tamuli, D. Majumdar Geology
Pradesh, India
4 Better Work Environment for Small Scale Industries in Tapan Kumar Architecture 14-15
Developing Countries Majumdar
5 Generation of Bioelectricty from Waste water and Cow’s H.Vignesh, Hema Kalai | Biotechnology 16-19
urine Rani
6 Constraints in Grapes Production: An Experience of Tamil Mr. Suresh. G, Dr. S. Commerce 20-22
Nadu Grapes Growers Krishnamurthy
7 Determinants Of Dividend — A Study With Reference to Dr.M.N.Periasamy Commerce 23-26
Selected Companies in India
8 Coffee Consumption in India: An Exploratory Study Shri Arvind A. Dhond Commerce 27-29
9 A Study on Impact of Women of Self Help GROUPs D. Bhuvana Commerce 30-31
10 Impact Of Micro Finance Through Shg-Bank Linkage Dr. M. Sumathy, E. Commerce 32-33
Programme In Salem District, Tamilnadu Nixon Amirtharaj
11 “A Study On Job Stress With Special Reference To Textile DR.M. Commerce 34-37
Industries In Tirupur” DHANABHAKYAM ,
T.SUMATHI
12 The Role of Individual Enterprise and Entrepreneurship A.K.Chandra, Commerce 38-40
in The Economic Development of India, Challenges and B.P.Singh, V.S. Negi
Opportunities
13 Customer Preferences And Attitudes Towards Maruti Cars N. MANOHARAN, Dr. Commerce 41-45
In Pollachi Taluk R. GANAPATHI
14 (Disaster Management in India : An overview) Dr. Pawar Ashok S. , Economics 46-48
Dr. Sunita J. Rathod ,
Shri. Budhwant R.G.
15 Economic condition of Banjara and Vanjari communities in Dr. Pawar Ashok S. , Economics 49-51
India :An overview Dr.Rathod Sunita J. ,
Tidke Atish S.
16 (Rajshri Shahu Maharajache Shikshan Sarvatrikaran v Stri | Dr. Pawar Ashok S., Dr. | Economics 52-53
Sabalikaran Vishayak Drastikon) Sunita J. Rathod ,Dr.
Vishal Tayade
17 “Problems Of Self Help Group Members In Bidar District DR.SANGAPPA V. Economics 54-56
Of Karnataka” MAMANSHETTY
18 The Role of Private And Public Sectors: An Analysis of Dr. Shivsharanappa Economics 57-59
Methodological Steps In Understanding Growth Cycles Dhaba
19 “Reforms, Incidence Of Poverty And Employment In India” Dr. Devraj G. Ganvit Economics 60-62
20 An Innovative Teaching Module to Enhance The Elsamma Sebastian Education 63-64
Knowledge In Grammar Among The High School Students
Of Palghat District
21 Construction of a web course material and evaluating Ms. Sreetanuka Nath Education 65-67

its performance vis a vis conventional approach towards
learning: a pilot study




22 Academic Achievement In Relation to Time Perception and | Dr. D. Hassan, Dr. V. Education 68-71
Coping Styles Tulasi Das
23 Use Of E-Resources to Enhance Performance by the Dr. S. K. Panneer Education 72-74
Student-Teachers Selvam
24 Studies on The Removal of Blue 4 Dye from Textile N. Prasanna, Renijitha Engineering 75-77
Effluents Using Cotton Stem Saji , S. Bhuvaneswari
,A. Priya
25 Implementation of Self controlled Arbiter for High Speed Kaushik Mukherijee, Engineering 78-82
Communication in on-chip A.Ch. Sudhir, Dr. B
Prabhakara Raob
26 Rate Sequence Space (S2) B. Sivaraman , K. Engineering 83-84
Chandrasekhara Rao
, K. Vairamanickam
Vairamanickam
27 The Asphalt in The Hot And Cold Areas Eng. Nasr Ahmad, Engineering 85-86
Prof.Dr. Eng. Mihai
liescu
28 Corrective Measures to Reduce Physical Work Strain of Vinay Deepa, Sharma Ergonomics 87-89
Dairy Farming Suneeta
29 Rural Women in Transition: A Case of Women Varinder Randhawa , Home Science 90-93
Entrepreneurs Ritu Mittal, Parul Gupta
30 Nutritional Status and Impact of Functional Food Uma Mageshwari.S Home Science 94-96
Supplement on the Performance of Athletes , Mary Jenefer
Sharmila.P
31 Effective HRM for Global Competitiveness Dr Mahalaxmi Krishnan | Human 97-100
Resource
Management
32 Role of Materials in English Language Teaching and Dr. Wajahat Hussain Literature 101-102
Learning
33 Expatriate Women in The Fiction of Ruth Prawer Jhabvala P. Mohanapriya Literature 103-104
34 Prakruti Pariyavaran and Sahitya Dr. Sanjay Rathod Literature 105
35 Samkalin Hindi Kavita me Manviya Jivan ke Badalte Dr. Sanjay Rathod Literature 106-107
36 A Servant Turned an Administrator: A Study of Naikar’s Ashok Hulibandi Literature 108-110
Kanakadasa: The Golden Servant
37 A Study on Metacognitive Strategy in Terms of Reading J.P.Vandhana, Literature 111-112
Comprehension of Post Graduate English Literature T.Sakthivel
Students
38 The Psychic Patterns In The Protagonist Of Bharati B.Kalidoss,Dr. Literature 113-114
Mukherjee’s Wife. S.Kanakaraj,
39 Integrating action research paradigm into decision making Haresh B. Barot Management 115-117
-An investigation of an action research model
40 A Study on Green Marketing Mix Towards Green Products Urmila Vikas Patil Management 118-120
41 Viral Marketing — Is It A Mirage or Reality? Dr. Viral Shilu Management 121-122
42 Evalution of Mandura Bhasma with & without Triphala Dr.D.Anuradha, Dr. Management 123-125
Churna in Management Of ‘Panduroga’ M.Srinivasulu
43 A Conceptual Overview of Value Creation in Business Abhishek Pande Management 126-127
Relationships
44 Plight of Women Entrepreneurs: A Diagnostic Study Anuradha Averineni Management 128-130
45 “Profitability Analysis Of Merger Textile Companies In India | Dr. M. Dhanabhakyam Management 131-133

During Pre And Post-Merger Periods”

,R.Umadevi




46 Impact Of Ngo’s On Rural Marketing R. DURGA RANI,Dr. R. | Management 134-135
GANAPATHI
47 Status Of Mutual Fund In India D. JAYANTHI,Dr. R. Management 136-138
GANAPATHI,
48 A Study on “The relevance of Human Resource Accounting | Dr.Giridhar K.V. , Krupa | Management 139-140
in the Present Scenario” V.D.
49 Customers Attitude Towards Domestic Air Conditioners M. LAKSHMI PRIYA, Management 141-149
With Reference To Lg Dr. R. GANAPATHI,
50 Interaction of Gender and Sexual Appeal on Effect of TV P. Shanthi, Dr. S. Marketing 150-151
Advertisements Thiyagarajan
51 Study on Dislike towards TV advertisements — An empirical | Ruhani Mahajan, Sahil Marketing 152-154
Evidence Goyal
52 Emotions: Ace Tool For Marketing Ashish Nathwani Marketing 155-157
53 Comparison of Fluticasone propionate with RAMAKRISHNA Medical 158-160
Beclomethasone dipropionate in patients of Bronchial GHUBDE, ARCHANA Science
asthma” SHEKOKAR
54 A study of incidence and risk factors for neonatal systemic | Dr Sheila Aiyer, Dr Medical 161-163
candidiasis Pareshkumar A. Science
Thakkar, Dr. Komal K.
Patel, Dr. Kaushik A.
Mehta
55 Pharmacoeconomic appraisal of antimicrobial utilization in Dr. Parveen Kumar Medical 164-166
a medical college hospital Sharma, Dr. Rekha Science
Bansal
56 Various aspects of antimicrobial utilization in OPD of a Dr. Parveen Kumar Medical 167-168
medical college hospital Sharma, Dr. Rekha Science
Bansal
57 Subjective well Being and Job Satisfaction Among Vijaya. R, M. Y. Psychology 169-172
Survivors of Economic Downturn Manjula
58 Knowledge of Mothers About Nutrition of Child Under Five Dr.K.Jothy, Social Sciences | 173-175
Years of Age Ms.S.Kalaiselvi
59 Geriatric in India and Their Right to Health Minni K. T. Sociology 176-177




Volume : 1 | Issue: 7 | May 2012

ISSN - 2249-555X

Research Paper Applied Geology

Petrography and geochemistry of the host
rock of sulphide mineralisation in Potin area,
Subansiri district, Arunachal Pradesh, India

*P. Bhattacharyya , **B.K. Tamuli and ***D. Majumdar

* = Department of Applied Geology, Dibrugarh University, Assam, India

ABSTRACT

Rb, Ni and V

The host ore mineralogy of the polymettallic sulphide mineralization around Potin area of Lower Subansiri district, Arunachal
Pradesh, NE India has been reported. Mineralization in the area is both structurally controlled, confined to a shear zone of
about 30 mts in width, traversing through Garnetiferous-quartz-biotite schist belonging to the Bomdila Group.

Mineralised fine porphyritic metapelites are silica poor (majority of samples contain <60% SiO2), AI203 enriched is (>10%);
K20 is 0.77% to 8.74%, K20/ Al203 is 0.06% to 0.36% indicating significantly low alkali feldspar content in parent rock; CaO
is erratic; higher Fe203 (Total) content of the rock; P205 ranges between 0.03 and 0.06 wt % Contrary to the general belief,
this mineralised metapelites were emplaced in active continental margin and evolved in back arc setting-felsic plutonic detritus
(Maynard, 1982) Trace element data of these metapelites show enrichment in high field strength elements(HFSE) such as Cr,

Tectonic discrimination diagram (Th/Ta-Ta/Yb and Th/Ta-Yb) suggests that the metapellitic rocks were emplaced in active
continental margin. The metapellites are LREE (La, Ce, Nd) show enrichment and relatively flat HREE with positive Eu anomaly.
Positive Eu anomaly supports the primary mantle derived oceanic hydrothermal activity ( Nakamura, 1974)

(La/Yb) n of the metapelites are vary from 0.24 to 41.21, averaging 22.79 indicating high fractionation. HREE- fractionated
pattern suggest that garnet could be a residual phase during the formation of the source rocks.

Keywords : Potin Area, Shear zone, structural control, geochemistry, tectonic setting, provenance and EPMA

Introduction

Exposures of mineralized zone are seen along Kimin-Ziro
road section at the northern bank of Ranga river (Lat:27°19/N;
Long: 93°48/E) and continue across the river bed to the
Southern bank for a distance of about 300mts along its strike.

Mineralization in the area is both structurally and lithologically
controlled. Structural elements include schistosity plane strik-
ing NE-SW dipping about 35° towards SE direction and shear
planes developed often making low angle with the schistosity.
Lithological variants appears to strictly confined to the pelitic
schists or garnetiferrous chlorite-sericite-quartz schist be-
longing to the Palaeoproterozoic Potin Formation of Bomdila
Group. Mineralization in the area is dominated by chalcopy-
rite, pyrite, pyrhotite, sphalerite with occasional occurrence of
magnetite and arsenopyrite.

The present paper deals with the petrography and geochem-
istry of the host rock of the study area.

Geological Setting

The exposed lithology in and around Potin belongs to the
crystallines of the lesser Himalaya and mainly consists of
quartz mica schist and biotite gneiss resting over a narrow
patch of Gondwana on a hidden thrust. The general foliation
trend is ENE-WSW with moderate dip of 35° towards the SE
direction. The tight isoclinal F1 folds have highly appressed
limbs and thick hinges with axial plane dipping to the north-
west. These folds are recline type. The second generation F2
folds have a coaxial relationship with the F1 folds and could
be seen on cross section with fold axis plunging to NNW di-
rection. The axial plane of F2 folds maintain near orthogonal
relationship with F1 folds. The thrust parallel drag and thrust
imbrication are also observed at places facilitating avenues
for upward movement of mineralizing solutions. Cross frac-
tures indicate a north-south trend and are indicative of south-
ward movement of sequence and accommodation of stress.

The general trend of schistose rocks is NNE-SSW dipping

40 ° -70 ° towards SE. Westerly dips are well defined and
are more consistent towards the contact of the quartzite and
mica schist, both on the hanging wall and footwall sides. Ten-
tatively, it may be inferred that the quartzite and mica schist
are younger and occur as alternating synclinal remnants on
the two sides of semi-pelitic and more or less garnetiferous
schist. It appears that although the whole schistose zone
forms a synclinal part between the granitic mass, the schis-
tose zone itself is internally folded.

Petrography of host

The sulphide mineralization is hosted by a NNE-SSE to NE-
SW trending subvertical sheet about 30mts wide garnetifer-
ous quartz-biotite schist sandwich between granite gneiss to
augen gneiss.

Garnetiferous —quartz-biotite schist

Megascopic study reveals that the garnetiferous quartz-
biotite schist is medium-to coarse-grained well foliated rock
consisting quartz, biotite and garnet.

Microscopic study shows the following general assemblages
of the rock as follows:

Garnet-quartz-biotite-chlorite + plagioclase + zircon + apatite
(retrogressed assemblage: secondary-chlorite-muscovite-
clinozoisite-epidote-sericite

One of the important features is that primary muscovite is ab-
sent in the assemblage except rare inclusions within garnet
in a few thin sections (Fig. 4.1). Quartz is abundant matrix
mineral and also occurs as tiny inclusions within biotite and
garnet porphyroblasts constitute the internal schistosity (Si).
Plagioclase (An16-18) is subordinate in the rock and localized
in the quartz-rich parts as subidioblastic to xenoblastic grains.
The style of occurrence of chlorite in the rock is interesting.
Texturally two types of chlorite identified: the primary matrix
chlorite subidioblastic to xenoblastic grains which defined
the preferred orientation along with subidioblastic elongated
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biotite grains in biotite-rich layers (Fig. 4.2). The chlorite of
second generation is irregular mass localized along the bor-
der/fractures of the matrix minerals and is abundant in the
proximity of shear plane (Fig. 4.1, 4.3 and 4.4). Garnet is
a ubiquitous mineral and seen as porphyroblasts which is
heavily fractured and decomposed due to later deformation
(Fig. 4.4). However, the question of the growth of garnet with
respect to deformational episode is difficult to interpret but
it forms a major metamorphic mineral similar to biotite. The
porphyroblastic garnet appeared as highly fractured and often
showing cracks in a net-vein-like mesh pattern. (Fig. 4.3 and
4.4). The cracks were later replaced by secondary chlorite
during shearing. The randomly developed idioblastic garnet
free from inclusions possibly developed in a static period after
deformation event (Fig. 4.5).

Tentative correlation of the timing of growth of metamorphic
minerals and deformational episodes

M1 assemblage |Pre- S1 Quartz, Muscovite,

M2 assemblage |Syn-S1 Biotite, Quartz,
Chlorite, Garnet,
Plagioclasae

M3 assemblage  |Post-S1 Idioblastic Garnet,
Biotite

M4 assemblage |Post-S1 post Ore minerals,

shearing sec. Chlorite,

Clinozoisite-
Epidote, Sericite,
Muscovite

Geochemistry of host rock

The main point of interest in the chemistry of host rocks of the
Potin area relates to the characteristics of the garnet bearing
metapelites. In the present area, the host rock is garnetifer-
ous quartz-biotite schist.

Major element geochemistry

The major oxide of the representative host rock samples
of the Potin area are presented in Table No. 1. Mineralized
fine porphyritic metapelites are silica poor (majority of sam-
ples contain <60% SiO2), AI203 enriched is (>10%); K20 is
0.77% to 8.74%; K20/ Al203 is 0.06% to 0.36% indicating
significantly low alkali feldspar content in parent rock; CaO is
erratic; higher Fe203 (Total) content of the rock; P205 ranges
between 0.03 and 0.06 wt %; In Harker’s variation diagrams
of selected major elements, the Potin samples exhibit a wide
range of SiO2 and negative trends of TiO2, Al203, Fe203,
P205, MgO, CaO but K20 are mostly scattered (Fig.5.1). In
these samples higher concentration of K20 than Na20 which
is related to modal content of plagioclase and K-feldspar.
Higher molar AI203/Ca0O+Na20+K20(A/CNK=(1.08-1.78) of
Potin samples supports the peraluminous nature. The A-CN-
K plot is a useful tool to examine provenance and weathering
histories. To achieve the same objective the CIA values of
Potin samples were plotted in the AI203-(CaO+Na20)-K20
triangular diagram (Fig. 5.3). This figure suggest that the me-
tapelitic rocks of the study area might be gabbro or basaltic in
composition. Contrary to the general belief, this mineralised
metapelites were emplaced in active continental margin and
evolved in back arc setting-felsic plutonic detritus (Maynard
et al.,1982).

5.3 Trace Element Geochemistry

The analytical trace element data of the study area is shown
in Table No. 2. It is apparent from the trace element data
the host rocks are characterized based on the limited infor-
mation available on trace element contents, it appears that
the present metapelites are higher in Cr(59.486-395.339)
ppm, V(35.009-99.061)ppm, Ba(132.655 -643.859)ppm and
Rb(5.289-117.318)ppm and lower in Sr. (23.756 -63.349)
ppm. In terms of trace elements, the present garnet bearing
metapelites appear to have high Cr, V, Ba and Rb and low Sr.

Garnetiferous metapelites are characterised by high HFS ele-
ments e.g. Zr, Nb etc. REE, Y; strongly enriched in Cr, Ni, and
V; Zr content varies between 2.596 — 27.136 ppm; Nb content

ranges from 2.637-16.064 ppm.

The LILE

Ba varies between 132.655 — 643.859 ppm which is rela-
tively high(Table No 2); enriched Rb content (average is
115.75ppm); low values of Sr (23.756 — 63.349)ppm with
the mean of 58.07 ppm); La (5.603 — 27.71 ppm) and Ce
(10.901 — 40.758 ppm); the Ga content of the rocks (13.384
— 26.315ppm); Cu content is abnormally high (20.136ppm
-632.061ppm).

Trace element data of these metapelites show enrichment in
high field strength elements (HFSE) such as Cr, Rb, Niand V.

In Harkers’s variation diagrams Ba, Sr with SiO2 in Potin
samples show negative correlation (Fig. 5.3).

Tectonic discrimination diagram (Th/Ta-Ta/Yb and Th/Ta-Yb)
suggests that the metapellitic rocks were emplaced in active
continental margin (Fig. 5.4).

REE distribution
The analytical REE data of the samples area is shown in Ta-
ble No. 3.

The host rocks of the area are LREE (La, Ce, Nd) show en-
richment and relatively flate HREE with positive Eu anomaly.
Positive Eu anomaly supports the primary mantle derived
oceanic hydrothermal activity (Nakamura, 1974) (Fig. 5.5).

(La/Yb)n of the metapelites are vary from 0.24 to 41.21, aver-
aging 22.79 indicating high fractionation. HREE-fractionated
pattern suggest that garnet could be a residual phase during
the formation of the source rocks.

Discussion
On the basis of present geochemical studies several impor-
tant issues of the host rocks of study area are to be discussed.

The major, trace and REE compositions of the host rocks offer
clues on several important aspects such as trend of original
basin configuration, tectonic environment and metamorphic
signature i.e. selective depletion of the metamorphic rocks
during epidote-amphibolite facies.

The well defined basinal configuration is reflected from the
K20/Na20-SiO2/AI203 tectonic discrimination diagram
(Fig.5.2.). On this diagram, the data are plotted in active
continental margin and evolved arc setting in back arc basin
(Maynard, 1982) (Fig. 5.2.)

The AI203/TiO2 ratios of the studied samples range from
15.89 to 28.45, with averaging value 24.88, suggesting that
they are derived predominantly from mafic rocks not acid
rocks (Gritty et al, 1996)

The average K20/AI203 value (0.27) indicate that minimal
alkali feldspar in parent rock (Cox et.al, 1995)

The degree of differentiation of LREE from HREE is a meas-
ure of the proportion of felsic to mafic components in the
source areas, and Eu anomaly also may offer information
about provenance.

The values of the (La/Yb)n of the host rock of the study area
varies from 0.24 to 41.21(table) averaging 22.79 indicating
high fractionation. HREE-fractionation pattern suggest that
garnet could be a residual phase during the formation of the
source rocks. The REE patterns of the samples have the
signatures of LREE enriched (mean (La/Yb)n is 22.79) and
Chondrite normalized REE (Nakamuara, 1974) shows posi-
tive Eu anomaly (Eu/Eu*= (1.32-2.20) indicating the primary
mantle derived oceanic hydrothermal activity. The oceanic
hydrothermal waters typically are greatly enriched in Eu, a
consequence of plagioclase break down during fluid/rock
interaction. The middle—Archaean Kalyadi cherts from Dhar-
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war craton are characterized by moderate total REE (ppm),
La enrichment and flat to depleted HREE patterns indicate
a mantle derived volcanogenic hydrothermal origin (Subba
Rao and Naqvi, 1997). Strong negative Sr and Ba anomalies
together with Positive Eu anomaly in the area indicate either
the fractionation of plagioclase or retention of plagioclase in
the source during partial melting. The samples were relatively
focused on the overlap of sedimentary rock. So there might
be accession of hot-water sedimentation during the period of
the formation of host rock of ore mineralization (Aligre, 1978
and Kunzendorf, 1988)

The host rocks of ore mineralization were metamorphosed
under epidote-amphibolite facies conditions. The deformation
and metamorphism of the country rocks might have been tak-
en place during the Tertiary Himalayan Orogeny. In summary,
the geochemical character discussed above indicate that the
host rocks posses a oceanic deep seated hydrothermal char-
acter and represent melt from low melting of upper mantle
where garnet remains as a restitic phase and they were in
sedimentary origin.
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Fig. 1 Location map of the study area
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Fig. 2 Geological Map of the Study Area

S

Fig. 3 Shear zone featuring mineralization. Note that schis-
tosity (S2) strikes N-S to NE-SW dipping SE. (Location near
53 km post)

Fig.4.1 Rare tiny inclusion of muscovite within relict garnet
grain (upper right). Net-vein like mesh texture in the garnet
due to heavy fracturing, the fracture plane being occupied by
secondary chlorite (Polarised Light).

decus:
textur
shown by bt

I B som B ¢ T
Fig.4.2 Preferred orientation displayed by biotite and chlorite
defining S1 schistosity (polarised light)

Fig.4.3 Development of secondary chlorite along the border
of biotite and garnet in the vicinity of shear zone (Polarised
Light)
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Fig.4.4 Decomposition of garnet into secondary chlorite, gar-
net shows mesh texture (Polarised light)

Fig. 4.5 Idioblastic to sub idioblastic randomly developed
grains of garnet in

Quartz-rich layer. Note that garnet is free from inclusions (Po-
larised Light)

Fig. 4.6. Slender crystals of biotite in aggregates displaying
preferred orientation of the rocks (Polarised Light)

Fig. 4.7 Randomly developed idioblastic aggregates of biotite
shows the granoblastic polygonal fabric (decussate texture)
indicating their formation in a static period

Fig. 4.8 Alteration of plagioclase into secondary clinozoisite-
epidote-muscovite-sericite association during retrograde
cooling. Note that the decomposition takes place in the vicin-
ity of shear zone (Cross Nicols)

Fig. 5.1 Variation diagram of major oxides
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Fig. 5.2 K20/Na20-SiO2/AI203 tectonic discrimination dia-
gram for the samples. A1, arc setting-basltic and andesitic
detritus; A2, evolved arc setting-felsic plutonic detritus; ACM,
active continental margin; PM, passive margin (After Maynard
et al.,1982)

Fig. 5.3 Variation diagram of trace elements

Fig. 5.4 Tectonic discrimination diagrams
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Fig. 5.5 Chondrite-normalised plot of REE (normalized after
Nakamura, 1974)

Table No. 1: Major oxides composition of host rock from the study area

Sample PSM1 [PSM2 |PS M3 PS M4 PS M5 PS M6 PS M7 PS M8 PS M9 PS M10
Si02 64.11 59.56 52.68 44.87 58.35 56.67 68.85 58.35 56.67 68.85
TiO2 0.26 0.9 0.79 0.85 0.9 0.64 0.57 0.9 0.64 0.57
AI203 17.01 15.56 12.56 12.87t 25.61 12.44 12.34 25.61 12.44 12.34
Fe203 10.09 7.37 21.09 24.85 5.52 19.9 6.99 5.52 19.9 6.99
MnO 0.09 0.1 0.33 0.31 0.03 0.38 0.08 0.03 0.38 0.08
MgO 3.1 3.29 6.72 5.57 3.09 5.44 0.59 3.09 5.44 0.59
Na20 2.05 6.6 0.11 0.72 1.19 0.44 0.22 1.19 0.44 0.22
K20 1.4 2.35 4.6 0.77 5.33 3.54 8.74 5.33 3.54 8.74
P205 0.03 0.08 0.04 0.29 0.06 0.24 0.06 0.06 0.24 0.06
CaO 0.54 0.87 1.07 0.95 0.13 0.55 0.42 0.13 0.55 0.42
Total 98.69 96.68 99.99 96.22 100.21 100.24 98.86 100.21 100.24 98.86
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Table No. 2
Trace element analytical data on host rock from the study area

Sample [PS M1 PS M2 PS M3 PS M4 PS M5 PS M6 PS M7 PS M8 PS M9 PS M10
Sc 13.407 13.367 12.037 12.237 9.962 13.407 13.547 13.037  |20.598 10.962
\Y 92.725 91.921 99.061 98.061 63.688 |92.725  |90.921 96.061 35.009 [64.688
Cr 67.63 69.287 |59.486  |60.486 395.339 |67.63 68.287 60.486 73.132 95.339
Co 5.612 5.673 5.38 6.38 30.319 |5.612 6.673 6.38 33.885 [32.319
Ni 24.756 24.686 19.641 22.641 20.989 |24.756  |22.686 21.641 32.078 [21.989
Cu 20.136 20.496  |21.701 20.701 632.061 |20.136  |21.496 23.701 5.038 32.061
Zn 39.409 40.015 |57.495 [50.495 61.481 39.409 |41.015 47495 |69.626 51.481
Ga 26.259 26.315 |25.967 |26.967 13.384 |26.259 |25.315 26.967 18.535 16.384
Rb 117.318 117.031 [112.181 |114.181 115.495 (117.318 |115.031 113.181 |5.289 114.495
Sr 63.323 63.349  |38.077 50.077 27177  |63.323  [65.349 58.077 |23.756  [26.177
Y 5.985 5.922 5.532 6.532 18.966  |5.985 6.922 4.532 17.039 19.966
Zr 5.07 27136  |4.98 5.98 2.596 5.07 27.136 21.98 8.471 8.596
Nb 15.465 15.798 16.064 15.064 13.244 15.465 12.798 13.064  |2.637 12.244
Cs 1.923 1.877 1.909 1.709 2,727 1.923 1.577 1.609 0.143 2.767
Ba 206.387  [205.825 |144.499 (145.499 643.859 |206.387 [204.825 143.499 |(132.655 |643.859
Hf 0.176 0.206 0.106 0.110 0.078 0.176 0.106 0.126 0.818 0.578
Ta 1.414 1.422 1.3 1.5 2.944 1.414 1.622 1.41 0.156 12.94
Pb 10.932 11.049 10.882 11.882 4.57 10.932 11.149 11.882 11.901 10.57
Th 15.966 16.089 13.795 12.795 10.509 15.966 14.089 14.795 11.384 11.509
u 1.549 1.487 1.126 1.226 1.798 1.549 1.687 1.526 1.268 1.698
Table No. 3

REE analytical data on host rock from the study area

Sample PS M1 (PS M2 PS M3 PS M4 PS M5 PS M6 PS M7 PS M8 PS M9 PS M10
La 18.436 (18.577 20.277 21.245 27.71 18.436 18.577 20.277 5.603 27.71
Ce 30.464 |30.738 31.657 32.901 40.758 30.464 30.738 31.657 10.901 40.758
Pr 3.568 3.64 3.979 2.638 3.614 3.568 3.64 3.979 1.638 3.614
Nd 13.272 |13.444 14.548 17.818 16.7 13.272 13.444 14.548 7.818 16.7
Sm 2.883 2.881 3.187 3.537 3.314 2.883 2.881 3.187 3.537 3.314
Eu 1.562 1.564 1.224 1.424 2.578 1.562 1.564 1.224 0.688 2.578
Gd 2.479 2.386 2.54 2.591 3.928 2.479 2.386 2.54 7.591 3.928
Tb 0.366 0.387 0.37 0.354 0.616 0.366 0.387 0.37 2.739 0.616
Dy 1.647 1.686 1.615 1.123 3.225 1.647 1.686 1.615 28.674 3.225
Ho 0.224 0.243 0.228 0.234 0.649 0.224 0.243 0.228 3.914 0.649
Er 0.523 0.555 0.499 0.532 2.133 0.523 0.555 0.499 13.341 2.133
Tm 0.065 0.072 0.052 0.064 0.329 0.065 0.072 0.052 1.729 0.329
Yb 0.401 0.403 0.328 0.524 1.656 0.401 0.403 0.328 15.695 1.656
Lu 0.049 0.049 0.043 0.045 0.225 0.049 0.049 0.043 2.059 0.225
Eu/ Eu* 1.80 1.83 1.32 1.44 1.60 2.74 2.16 2.33 1.06 1.65
(La/ Yb)n 30.65 30.73 37.76 38.74 37.64 38.51 38.93 41.21 38.75 37.65
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