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ADS TRACT 

Two prirci'-a1 ninrplizd zors cdst along th Th lichi 

Gah, whir- snail scl- mining- 1- as bn don', Ps small adits. 

Th' niin locat rd in. thr Th'flchi Gab nad 	T11p min-" consists 

of sa1l and thin vins of 10-znc or; whi1 th- othr nina 

locat 	at th too of . i11 ttwn Tlic1 i Gab and its 

north2rn tributary nan-'d ?Pjr -:in", consist of siall and 

thin vins of 1ad-coop2r or'. In gn'ral, th' v'ins in both 

nincs, r asur 1ss than 5 ens. in thicknss and not mor' than 

9.5 mtrs cposd lngth; with st.p dip. In S-iukisob ara 

lad-coopr has h-sn min-'d from th phyflitic gaug zon, 

whr' nintralization occurs as vary small v'4nits and 

dissinatd. grains. 

In th Nala and Divid' niins the host rock is in th 

form of highly fractur'd and pulvrizcd thin bands of argillacous 

quartzit' and siliepous lir-'ston 1ocalizd by th' diorit mass. 

mining is unconornical, hcaus of small 'xtnt of 

th minralizd zon-s and st'p dip of th ntallic vins. 

Th mininF work was abandond by 	Minral Cil, lt 

b cu s it orovd un'cononica1 ck to lack in th-  incras' 

of thickncs of th vins with d"nth, 
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II'TR.O11J TICIF  

Purposp and 

Th 	pUTOO of Al-- ores-nt work was to invstigt 

thes -xtent, mincralogyanc. economics of th 1adinraliza-

tion, r'portd in th Th 1ich, area. 

The field iiork.we carrLed out during ovemhr, 1974 

at l:250,000scale, on the toosht:o.43_I, which was then 

n1ard to 1:50,000,in ordr to transfer the fild data 

properly. Rrthr work Was carrid out in Shukisob Min area 

in May, 1978. A total area of about 8 sq. Inns. around th 

galena oCCuiTncs, Was mapped in ord'r to 	stigal-e the 

lead mineralization. 

• 

	

location-and acces.sibi lity 

Thr, minralization occurs in Thlichi  area which is 

located on rigtt bank of th Indus 	at a istanc of. 

about 65 kms. downstream from Gilt. (Fgure-1), Thmlicbi 

Rct House is anproacahie by the Karakorari  

The NaJ.a mine is iocatd in t 	Thelichi Gh, at a: 

distnc of about fIVe ILS, 	 located 

at the toof th' ridg at a distance of about our kms, from 

Tholichi Rest House, Th divide mine is much difficult to 

approach, because of high elevation Pne stn slope. The 

skukisoh area mine is located at an altitude of about 2100 

m'ters along the mountain s1one, at a distanca of about six 1is. 

from the Thelichi Rest House towards Gi.14t. 
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P hysiography 

The region lis in th Great Himalayan Range.. The 

toioraphy is virgin an rigged, with the rnountiris rpr.snting 

ste.p.gradint. The valleys and timir tributaries ar young 

with occasional cascades. Th min--.s are locatd at an e In. Vation 

of 1950-2400 Tetcrs above th2 sa i4, Th Th'Uchi Gh 

lvation ranges batwn 1350  to 3900 rntrs from its 

conk luenc'wit1' Indus vally uoto the watershd area. 

'Ackn'otldgcn4i-its 

Thc valuable guidpnce providcd by Mr. Asrarullab, 

the then Deputy Dirctor Genrl, GSP, both in the fiod 

as well as in prparation of the mans is gratfi.Uy 

acIiowI'dged. The author deeply acImowldgs t,he qui 

particiition of Mr, Moharrrnad S1 afique pd Mr, Mqarrund.. 

Mehdi Zaidi during the initial st.c'e of field work conducted 

in 1974. The làt' also stid some thin sections of the 

rocks. 	. 

. icl people and civil aut1oritis 

thanked for 'ethsn ding coopertion during ex#cution of dutis.., 



Method of Investigation"  

The prsrnt study aimed to invsUgate the  natur of l'ad 
me 

min'rlization in th Theichi ar, Gil4t Agency, Which  h--,d 

been rportd son- time bfbrc. A]nt all the known occurrnc's 

WOre exarnind systatic1 13r, which were rnorte by th 1oc1 

The gcologicl mapDing of th si:rro.unding arnp and th 

detailed stuiy of minerflztion within ri.n 

wjt th aid of Bnnton compass and 	Frw s1ct!d sipls 

were exnin-d undr microscope. 

Within the YAla min.th.taiLd masr 	tswD mad 

at six differnt points riarkd as ABC DF( Fir -3) at an 

intrval of 1.80 meters 	ch; whjl  within the Ivic 	ifle  the 

r:ioasur'm''nts Wr-  mad- at six diff'rñt points, at differnt 

suitpblc3 int-r pis (1r 4) 	Within th Shukisoh min 

masurr1ents wer ad at fiv differ•nt noints st an intrval 

of ab6ut 1.5 'trsech (Fiire-5), 

Following measuremnts 	r..tkr,at.ch point 

1. Height of th tunnel from c-'rir. f roof.. - 
2. Height of mach wall. * 
3. Width of the tunnel... 
4. Attiudf vins arid h6st'bck. 

5. Mt1lic contcnt of 1'd bring v,ins-thicknss, 
prcntag content, assocition an h1-iviour with dpth, 

6. D-tailed m surmnts of vnrioun lithoio4c alt-rations 
within the host rock in roof of tunni. 	.. .. 
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co lOGY 

Rogtoria]. Gology 

Th ar'a rnappd along th Thlic}l Gab, consists of 

rnttnrphic and rntasdirntary iocks of possibl'. PrCrbrian 

ag', wh!c'r av b'°n intrudd by mtmorphocd diorit of. probahl 

rly Tcrtiary ag ((ologicl Mn of Pkistn, 1964). D.F. Wadia 

show-.d this arra to b Slkhala scris of r-Crrbrian ag 

intmdd by pidorit ard basic rocks (R-C. VoI.L XVI, Pl.'-7). 

Thm'tamorphic rock copriss garntifcrous arnhlbolitc3 wil 

th rrvtasdirrtry rocks comnris of th following units:- 

rUaous quartzlt, quartzs clt usoirit 

schist, .lirnonitic cicarcoussilicatI hornfls and 

lirnoniti c sill cous im sthn#s/cal.carous clU. artzit'. 

Th 	following sunc. of -tho rock typs is. staIlishd 

in th ara: 

1. Garnrtifro.us ainhiboli:t, 

2. Mtasc3irnsntary rocks. 

3. Diorit.- Pnd micro-granit. 

1)scription of Rock Types 

Garnti f'rous amphibo li.t': - 

It is confind mostly along th north'rn. sdA. cf th 

Thllchi Gab and Mostly covr'd by alluvium P.nd bill scr 	Tr 

arnphibolitr is fin- to rnediurn gralnd, darkgry to black and 

watbors to r•-ddish brown colour. It is thuØ, thickly hdd, 

wfl_bandcd and w.-11-folitd. Th foliation is du to th 
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combintion of prfrrc1 orintp tior of 16ng'tc1 1'ornb no- 

grains, and t 	1itho1ogi. 1ayring. •Th4 rgLona1 attitur 

of th  ' rock  ty is g,~n- rn ily N .900 '/72°N. 

• Th' fi-'1c xamination rva1s th- rpr­snncn of 

hornb1n and quartz with suhordinat 1a.oc1as, biotit and 

porphyroblasts of garnt. 

Thel aripibolit.c is w].L-bandd and th-­ handing Is du 

to 91t9•rnpt light and dark bands of äuartz, f10sp.r and 

hornb1rnd-, hiotit.'' 	spctiv1y, Ti harr!s ar distinguishd 

as fin-. and m'diu graind. bands. 	of t 	bandsx'ihit 

asmtrca1.foidjng of ricróscoric sca1. 

Thin sction study of th- ban(-Id pnblbo lt as s'own 

th fo11o7,,Tin - nr1or bas-c3 on th av'ragc minrp] comrosi 

tion of Id-ht ond dark hands: 

HornbJpn 	 ..' ... 

Quartz 	 S... 

23% plagtoc1as 	 22% 

LoUte 

Garn"t 	 1% 

All iinra1sart frsh and unstr4d.. 

.5rra3i xnbliths of sugfry carhonat rock haV 

noticd in th 	•hiLolitr-. Th- p n1iibo1jt.- is bordr'd 

on its north-rn side ty pink co1our'd rtasdjentary'rocks.,,  

8causof th nrsrnc of hiot.1t, xno1iths of 

carbonat rock and fine banding, th ro& is xnctod to. 

pra-an hi toll t..  • 
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-t.asodimntry rocks: 

Th mtsedirnrntary rocks ares distrihutd ont,H'northrn 
10 

si- of tht 	phiIDlit. body. Howvr, a sill scrn of th's 

rocks is prsrnt within thc 	ciss1c dioritemass in Th'li&'i 

Gah, Thy ar w'11-foli,t.ç, thickly h'-ddd and run along 

NW_S dir'ction. 

They. metasedirnntary rocks ar usually pink colour-d, 

W€tpr to rddish-hrown, fine to ri'- diur graincd Pnd wall-

brided. Qurtz Vifls r' coriron1y prsnt. 

Th-y occasionally riclos thin, hands of thr nighhour-. 

ing rocks viz; anrnhibolit' nd thin sills pf diorit. Th .  

bands arc naralll to 	ch othr P.nO r rs'nt original dj- 

rrntry haddig. Ptyitic folding and hourding structhrs 

ar-a prsnt 

Ths 	 rocks 	gnrlly th iost for 

ld-zinc pnd 1'ad-conp'r rnincrlizption. tcccrding to th' thin 

sction studis th's' 	 rocks 

s th following rock units: 

Argi flac'ous quartzit; quartz- srici t-ftiu scovit. 

schi st; limonitj c c&lcarou s si llct 'orn.fls, liNonitic 

silic'cu s ii ston/c-i1 caro'.s qurtzit', jrd cicarous 

phyllit. 

Lrg.ilacous quortzit and 
Qurtz-sicit-rscov,.t' scit: Ths- rock units ar 

intixd'with each oth,r and srv as t 	host rocks for 

th 1r.d-zinc minrUztion, in th Yalq min--,. ¶I 	'rocks 

ar highly hrcciat-d p.nc ou-d 	of th intrusion of 

dioritr. 

Thp argiflacous  auartzit- show ltrnat fin ar1 rdiurn 

greined bpnds. Th fin grairvd bnds whic}- ar t}iickr than th 



m-dium grin-d hands, consist of 	grariu1r ouartz irins, 

which ar' tvn1y distribute throughout th rock, and associttd 

• with  kao1init-partly chpnging to 	 Thc±r min"r1ogy 

SF-ow: 

sco1it.-kaolinite 	- 32% 

Quartz 	 -  65% 

Opaqu's 	 -  34 

'Di' m'cium 	qjnr hands 'consist of ka'oli•n±t. a1trnp't.ing 

with sniH rB d,,-fin-d, discontinoushnds of quartz, WjCh 

sl-ow 	ci-fôin'g; so it nay b 	a11d as a' sc"istos'm rock. 

whichv'-]or bandin'jri:jts 	iiri graind part. 	fr- i 

ninrr1ojy ow: 

Kao1jnit 	 6% 
Qartz 	••' 	: 	," 	3O 

Opaqus 	 5% 

Th 	 scLLst is w'11-fo1itd 

an bancd. 	1trnat hnds, ]oi-.n strrks'Of rioit./ 

ko1iritc, c.1rtz ind ruscovit- r 	r'stnt 	Sr ci 	bard  are  

hii1y fo1dd  nnc  hrokcn in ry  shas. wjt)-  foIc 	nscovit 

trains going t1round thr. Muscovit 	v-Jor ,It  th' 	ns- of 

Whjtc -'iic ($Pricit), hcpus strcaks of sr.i cit 	rhordrd 

by f sh rnuooirit, 

'The rrira1ogy..shoWs- 	 ' 	
It 

Sri ct.' 

MscOvitc' 

:.ODRqU.S- 

Although bandinr dvlo 	in init.i1 	 t. noL 

fuJiydv4cyd, so'canriot b ca11'd a gniss. 



Lintonitic calcarcous silict' hornfls:  This rock unit is 

prsnt as a host rock in thq Dividc "in and as a small 

scrn within diorit, in th Thlichi C2h. 

Th€ pert of rock unit 	ich is 'xnosd As a host 

rock In Divic min r"f ret th-  following nroprti'sundr 

microscopc3._fin graincd c'igranular, anhcral excrt garnt 

which is subhdra touh'c1ral, and contact trnorrhic trxthr. 

Garntt (grossularit), diopsid, quartz anrl cicit 	'v'nly 

distributd tbrouiout th rock. Dionsid PnO grossularik 

trnc to bc coarscr in grin siz 	.Calc±t' and diopsid ar' 

surrounthd by grossularit, showing lat'r dv1opmnt of 

Fro ssularit 	Th rock is slightly limonitic: 

Th min'rlogy Sr'O.: 

Diopsidc 

Grossularjt 	3 

Caicit 	 4O 

Q-u-rtz 	 2C.' 

Th contact mtmoihisni of shal with high arnot of 

marl result thp forT:ation or gros3ularit 3  dIopsid and 

woUastonjt tc. pnd bsno of oordi'rit anlusit tc. 

Tyr,- 1-1 p 29 5) 	This 'urg ts thr'6rigLn of th' cicarous 

silictr hornfels p.s.  f1shple with high amount of marl". 

Th part of rock unit 	ospd no 	sc'n Ifl 

djorj-t' in ,th T.]1jchj. Gh rfet th following ororr±.is 

und'r rnicrocop. Thre ar fiv, fin graind,.ltrna 

bands vryIng in roortior. of different rnInrl onstith-nts. 

Th'ir vrag -uLn'ralogy rals: 

.iartz 	 5 70% 
Calcitt 	 5-6 0%,  

and 

GrossuJrit,c 	45% 

a 
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Grossu1arit anc diopidi forrnd at t,hc 	pns 

of ca1citj: 

• Caloitb._.P1d0t 	>grossu1rit 
dionsid 	 11 

Th banding in th hndd rnt 	ini;try rocks is 

prhaps th rsu1t of mrtanorohisn don-.thrpugh tie 1at 

and th' structural uhvc1s qt th timc of intrusion of 

of diorit. 

limonitic si1icous li ston/ca1carotzs civart.zt: 
1 1  

This rock unit is th' most wid'sprd rok in' th Divid rninc 

and pr'dornInant1y it srvs •s.tbost rock for'th lac- 

copr minrallz tion. 

It'i fin- to rn'diun graind, liçt çoink .co1our 	rock, 

weflcoatd wjt.h1fridjlit., It ivs bright sh-r, h'caus of. 

pu 1vrj Ztion. 

3ing;in.tru&dby cUôrit, th rock is highly dformd 

rrulting h'ad, g6ugd and hr'cciat'd ..rçrrt.is. itth 
I, ......... 

cont,ct, th angular frag.nts of diorit,;',  prr> alsO pisnt. 

Longitudinal fu1ts and crtcks wcr also roducd. Such zones 

of waknss rsu]t'd minraliztion. 

Diorit_and Mi cro-grani to 

Tb? dio;ri.t', occurs as intüsv body along th' 

amphibolit' and 	 rocks. 

It is groy, coars grind, cuiganu1r and gnr].1y 

w11_fo1latcd t1-us xhihitinggn4sic fahric. Th foliation 

gnrally strikcs NW-SE and dins 79-83°  N.hit ift.r Divid 

min' thr foliation xhibits - N 70°W/84°S 

Th- foliation As ci efinrd by rOui, ri scontinou s l'ns 

lik bands a1trnativly rich in Hornhlnd and 	a.oc)asr; in 

which c-axis of hornhlnd bing oarallc1  to  t,h. foliation. 



1 Th main minOral corstitints 	0 	0 20 -21 f1dspa (.50%), 

hornb1'nd (45%) with subordinate Pmount of biotitspid.ote, 

&lo rite and minra1 qurtz, tbrrb1tnd  and pLgioclasr is 

anhdrp,1 to suhhdrpJ. Prd higly strin'd apd gr ulatd; this 

susting th't 'th- rock hs bn subjct'd to quite 	ron 

dyimmic mtarnorphisr, rrh.ps du- to in 'siv- strsduring 

structhi1 upheval. 

The diorite at the contact wit!- th .scrnof 

sedimentary rock. 'in .Thlichih is n v'ry well-foliated garn't 

bearing hiotit-feldspr-quartz piss. This is actil1y diorite 

Which rcacted with thrntasediimntry rocks to form 7, contact 

metriorhic g 	tio tit. e-fidsr-qu.rtz being dioritA gflriSS. 

Hncr th diorit is of iiaiiatic origin. Also th txture of 

diorit is equigranular evorywhrc- nne the grins1z' rmains 

cons t2nt. 

Anothr featurc in support of its rnaitic orinis t hn 

crosscutting lations!iip hetwr-hn,t3 foliation of the diorit 

and the banding 'of metasedicntry rock-which containsiaU, 

irtilar, discontiñous, band Pd philxljt,. xpnoliths. Th 

diorite is perh&)s the syntctonic int.rsion in tI" Thlichi 

Gal- area. 

Thn djorjt hs enclosed thick beds of metas'dimntary 

rocks which srv •s t.h host rck fr lead rnineral1ztion in 

In thr rflichi  Gh, two kilometers upstrarn of Thelichi 

village, the foliated didrite has hren in.trspcted, along joint 

pleno, by a thin vein showing trnding.,N 23°TT/379 	b.ithas no 

° ° enoric si'uificance. The foliation of host diorite jsN 70w/6. 

The vein mepsures 2,5 meters ODoSé length and 2.5 ems. ma)dmUm 
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thi cknrss with th following gncrl coosit5 cm: 

Sph&lcritr 	 50% 

Quartz 	 30% 

scovit/Ch]iyrit 	20% 

Ld 
	

0 2% 

A srnaJ.l lo'ngttd patch of liçit i.'rcy, 	iu to f1n 

grinrc1, unfolitc3 microgrpnit,  dykpis  rX- O5'$  undr th 

foitrd diorit, ]Eni th cst,rn w11 of th Divide- rLin, 

lo a t-  in dyk of icrgrnit cuts cross th' metsdirnntry 

srocks, as sn in tIi roof of th tvid min. 
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C(f0MIC. G'tLeGY 

]-R Minc 

Th airi is 1octrd in th upnr r- chcs of Th'- llohi Gh, 

at o distnc of Pbout fiv kms. from ThcJjCLj Rst Fous- . Thr 

tr-nd of inrlizticn is tn-'rJ1y N1LS 	thc dit mouth 

fls tcwprds south. M surmnts w-r md- from six diffrnt 

points nmd A,B,C,P.'',F, t thr irtrv] of 1.80 rntrs 	oh 

(Fir 3). • Th osnrvtions md 	ro .psunr: 

xo s'd ingth of vin( 1ong th's s trik) 	 9.50 m 

GnrJ width of lit 	 on m, 

Gnr1 hiptof dit 	 l65, 

Th mind dip dpth of vin 	 1.65 

Gnrp1 trtnd of yin 	 I' 50/530r(F'i. 2) 

Trend of host rock 	 F. 39° y/° 

Th 1-PO-zinc v,,ins 	 trwrds th-' floor of th' 

min. 

Thr 	two m.jor sts of rninrliztion, which r-min 

discontinous f'r rny f--t. Thea on wbid runs ipprnx, 1-S 

is sm11r- r, richr in s 	1-ritc cort.rnt. inr,  contain numrous 

sml1 	thir offshoots ninniru 	30°. Th scnd st which 

runs V 250 j is long-r, t1rost devoid of sp 1ritc xcpt at 

'oints 	F. PnO without offshoots. A stockwork msuring 48 orms 

ir thickn.ss Pnd pbcut, 1.E0 i in 1ngth is -ncount'r'wl Pt 

roint ' wi thin th' min 	 distnc of about 6.60 i. 

frco th- -idit mouth. This stcckwork contir v'ry thin vinints 

of 1-(l nnd zinc criss-crossing 	ch otr. In gncrl th- 

work corssts of Pb (10%) + Zn(90%). 

7hp rninrlizRtion occuios th hdding surf 0cc of th 

host iv ck • Thr host rock is ban c c argt 11Rcfous quartzitc', w1 i oh 



issic anpxnc 	csta1lizd quart• and small 

stringcrs of Jt crhcrnt 	R5SO±.td- d wih th 1-ad 

Vin s.  r 	1-d vriris run n-r th' cortact zon of th host 

rock and very ocasiona]1y i1trudrd diorit. rt1 output 

of g1na is vAry xaall. 

Miner1oy apd associtioj: 

Lad v'ins oontin galena (J-cac.-grey) sphsl,!~Atfz  

(y-i1ow 'o1ourd with rddish brown tinge) PmO are associated 

with c1cit, quartz, ch1orit, cha1copyrit.- nnc nidot. The 

cntra1 part of thr vir corsists 'mainly of gp1rna pnd iinor 

golden cha lcopyritm. 

(jrtz cryst]iizd in co'-il: for in th óutr 

margins of thc crcks. The abse- ncc of hrownis 'cinck co]ourd 

Wirtzi (Hoxagnal, fibrous form of nh1erito) in th" 

in'alized zonc, &"ow t}-'at troba11y to riincralizatjon thok place 

bc1ow 10200C 
	

Minrplocy, p422). 

11 
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Diide Mfne 

Th'- min- is locat9d at top of .a ridgP in Tholichi 

Geh at a distpnc2 cf about four krs, from Theichi Rest Hous, 

Tha trnd of min'rflzation is..enr'1'ly ..N-Send iI adit mouth 

1i-s towards south. The measurements lre mdp f 	six different 

suitable points, nerd 	 at irr.er,.jntevs 

(Fire 4). 

Th ohsprvetions made ere es uridr: 

L?ngth of edit 	 10:50m't4rs.... 

osd 1rngth of yin 	
0 

(cn 1ong the strike) 	 . 	9.5 

Hight of adit mouth 

Gnpra1 height of adit 

General wjd,h of.: edit. 

Grnrel trd. of vin 

.7,80netrs: 

R'dUCeS from 7. 8O rnct,rs 
t point A to.1.30., 
ms..et point Fe 

14 ?O t.ters. 

IV 5/72 ( F! gu re 2). 

Thc ri1ned dip denth of 1ed vein et 

ont 'tt" 	 450 m'tr 

In this min,-, the miricrliztion consist of lead 

end xorr, interriixed in differ-'nt proportions. '1\ 	rincel 

1,edco'- per vcins run continously end rieasur 1.25 cms tbicknr-ss 

'ach at tunnel mouth. They gradually coelesce Pnd attein e 

thickness upto 5 cms t a distpnc,  of 6.60 met'rs from the adit 

mouth, where the proportion of the metls being Pb (80%)+Cu (20%); 

while at e distence of 8.40  meter th' thicknss ruduces agin to 

0.75 c's and then pinches out (Fpr' 4). Thre li thrc small 

offshoots of nu.re  leed, mesurinf in thickn'ss from 1.25 ais to 

3 ems. In the principal lead-conper vein, corer Ili s in the 

centre, while leac1 lies on the margins. 
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Th v':ins r- tu1rr  PmC.  fc.1c. T 	irr1iz' 

le 
	 laring z0n2  consist of n rryish_whiL gcur rd 

sty yikw/brown 1imonit. Th virs I-pv- Frr].1y 

shr cortact with t.h hbst rock. 

Th }'ost rock is f1n' 'rind, limonitic 

si1ic'ous ].imston anO c]cprrts si1ict.° hornf1s; 

w'dcn is fracturd, !'rcciatc nd "u1vriz 	clu to th 

intrusion of orit mass. Ths2 

cracks, fissurs 	fu1t.s alonr WhTIC 	minri1iz' 

soluticns 	tts rsu1tir 	 Dioritr,. 

th country rock, is nlso shr- 	'cnus' nf its ir.tnisjv' 

forc. 

Minrp1o'y FLrd aFsocition  

In 	rr1 th ml r1or of tv 1a-co--'-'-r v'ins 

rveal gaJna (o%) PrO co'-nrr ir form, of azurit' an 

1chIto  (5-30%). Gr-risb yl1ow/yllowish_or'n stains 

of ni6k1 ar-  ,iso nrs'nt. Quartz anc carbont' vins 

accomny minrlization. Qurtz along t' cutr mArrins 

of mtllic v'lr usually for-s comi' striictur. 

Th Vein is commonly zontd nncl somn o'n vuçs 

rcmain  in-  th cntr (Figurt 7). 
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Shukisob Mine 

This min- issituatd in Shukisoh arP;  in 

small rvin' on northern side of Sqrachni Iip and at a 

distance of PI,out on' km. wst of Kprakoram ihway. T11-

mine is at an altitude of about 2100 met'rs. Th gnra1 

trnd of mineralization is' almost 1'-S ad th adit mouth 

1is towards Forth. 0r verticJ smft 'on its southrn 

end wes sunk but now. hs ccllx sd. 

Masurc-P.cnt,s wcra apc'-  at fiv :oints at an 

int'rva1 of about 1.5 met's (Figuro 5), 

The chservtions made ar as under:- 

Ln'th of adit and vin - 	 6 metrs 

Gner1 h'iFht of a01. 

Height of.dit mouth 

Trnd of vein 

Tr'nd of the, country rock  

1 mtAr t6 2 m't'rs 
(c'r mter in th c'ntra] 
•ar -P. 	about 2 metrs 
on both nds), 

2 rnetrs a. rox. 

JkT 10°w/65°' 

N10°w/7o° . 

Width of adit 	 -- 	1,20 :ni.ters 

The  minra1iztion consists of 1ed and ecp'er, 

associated with, quartz v'in and r'crystaliz'd smelJ vis 

and druses of quartz. The ccntnt of comr (as !na1achit. 

and azuritm) is ahcut 25-30 :­re-nt, ard is almost constant 

throughout th gougr zone. Th.- thickn-ss of vein rduces 

from I\orth towards south. 

The host rock for airraflzation is rrddishrcWn 



lirnonitiz'd goug. Thr country rock on westrn sidq is diorit', 

on 'strn si& is cA1.ar7Ovs '-'hyilit, w1'i'h is t- 

continuation of th rmt.as.cIirn.tary rocks eos-d in t.h Thlichi 

Gnk. 

inrlizticn took placo in h- ulv-riz 	f 

nhy] lit 	its contact with diorit'-. 

Minorplization is not, in th' foi of solid 'vins, 

hit as mai] vin1at.s, druss Pnd dissminat grdn only. 

Ori Fin 

Th 	-p 	. 	pm 	tionR 	is t' 

rsu1t of high t 	rtur hyroth-ra1 activity. T rn-tllic 

v,-ins occur as in 	u1,q.r anrl occasionally rgulai vins, vin1ts, 

'-ockots, ?:us and stringrrs witbir th cpviti.s, cracks -and fractur's 

of th mct 'dirnntary host rocks. 

Tnc intrusion of iodicrit':rtiass, cus-d grt strss 

and 'strain within th' nr'-'xisting 	tasdime1npry.rocks. 

Ths diastronl'ic fercAs rsu1t'd cracks, frscthrts, faults and 

othr zon2s of wknoss along which t.h2 hydrothorinal solutions 

rnrrg.ad and tI min'ralization corrncncd. 

Th. rninoralizd cracks ar almost 	ra]ll to 4ach 

oth'r or ct,hrw1.s' d'flct at a low angl and di- at a high 

anl towards oast. Th contact of vins with th' host rok 

is sharr, without any wall-rock alt/-,ration or m-ta somatic 

relacernen t. 
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OONCIUSION AJ'fl RC0M1' DIO S 

1'rP mtU,jcv"ins ar irregülpr -in(' srnfl rRnging in 

.thidcne3ss from 0,5 cm- s-  tc 5 CM8 with rnadmum 1ngth of 9 

mter 	In 'ach min-, they dip at high 	nd ar 

confind in the thin hpnd of host rock and OPC1OS on botH 

sides by hard, tough country rock—dori, ,T dioritrdons*  

not or othrwis very o i. r'asiona]Jy show Pny fracture a1oncw'i 1  

mnerRlization could tk9 flRC'. 

net vRry with deDth. 

Th- tHickn- ss  of vins do's. 

Am,  ar is mountaneous with st 	slo 	nd it is 

quit-  thuh for 	ropchirg to th' mines. 

In ylew of•smJ1 thickns of vir1ets and th' host 

rock, str 	radient masivene of the dioritc country 
V 

.rock the mt1]icith ar not reccrnrnerded for ccrci1 

ex.loitation. 7v-r if thtro is e smell increpse in thickness 

with th depth, the rairinr wiul not bccrne economnic] 1'cu se 

of xtrinely"difuicult terrain PnO small resrves. 
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