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ASSrueT

1'h:1a tha.a OO1Ipr1tes • fie14 and. m1croecopic; .w.� of certain

lold and copper deposita ia the 111ft non area. The lold deposits oocur

U gold-quartl-eulph1d• .,..In.. the...... ina haY. been 01..8.« •••

(1) gold-q,uartl veina, (2) q,uartl-eu1ph1de-ca1:'bcmate ",ain., () quarts.

nlphlde veins, and (4) quart.....raenopyrtte "'.lna. One copper deposit

... ,tudl.d. and 1\ .... c1usecl a•. !- aulphlde replaoement depoeit..

111. Il1neral1Htion ooean along tilsurel' in volcani. ncke

of the W.k group and in post-Ui.sl lntN.81one. tn. minerals ....re

deposited tram hydrothermal. .olutions. Jletalllo ldneraUlation and

_U rock alteration took place at intermediate to
.

high temperature.

and is related in age to the granodiorite or the &amiD1. granite,

!he type ot wall rock alteration aocom.p4n1'1ng the minerali.ation

depencls an the nature of the h7drotbermal .olutions and OQ pbpioal con­

d1tiona, ncb a. temperature and pressure ..



INTRODUCTION

General Itatement

ti. thou comprile. a petrographic and .. tallographio etu<.V of

eertain II1neral depo8ita 1n the n1n non area. The d.eposita were in­

.,.Itt_ted du.r1ng the IIWDIIUIr or 19$2. the inT••Uga:tlon coneilted of

detailed _pping of the local geology with partiCll11a,. attent10n be1ng

ct.,. to It1'\1otQr. and alteration ot the roen .1"roun41n, the ll1nera1-
.

i.eel sone•• Sample. ot the rocks were collected to �U8tr&t. the Tarr­
ing deere.. of _tamorph1l. adJacent to :the ll1neru depoa1tl_ lI1er08-

copio examination of thin ••ctions and poUahed ore ••ction. or the••

•pec:lmena ".. later eondu.cte4 at the Un!vel'llty of Saaka\oh."an. The

points atn.ect "ere the identification ot _taw.o alnerall and their

_tual re].atlonahip, the t3'J)e and degree of wall rock- alteration anc1

their interdependence on I'Ock-tJpe and. VPe or ll1neraUs.. t1on, and the

parageneal. of the ores.

Location

The area inv•• t1gated U......., and lcu.th or n1a non and be�

tween the Second Jlerid1an and. the Sasta teh.....an-Man1toba bounda17 � The

mineral depos1ta .tudi.d U. along .. 'belt approx1Jl&telt 2; mU•• long

extend.1ns troll the IOU th end of BooUe, lake north to Bomber lake Which

11e. north of the Dena" Seach-1.JJ.n non high.at_ llap 1 .hOWl the

,eographio location of the ll1neral 4eposlta and their location re­

latlve to the ,eoloa of the distriot.

General Character ot the Area

the area exhibits the general pbJeical teatun, of the Pre­

cambrian Shield. Qat-crepe are DWDerou. and the relatl.8lt tlat aut"­

lace. ot volcanic rock. are .eU expo.8d. du.. to the area beinl napt by
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a numbe.. of tore.t tirea.

the lnte"eniDg areas between ou \crape aft occupied by _skeg,

_p. and patch•• of Ihnbs, aldeN and 801U Uaber. Timber U ft-

lati....13 amall an. con,llta ..unit or .pNce, jackpiOe, birch, and. poplar.

Predon. Work

The sullie' reportB pubUshed Oft the area are by E. L. iN.ce

(19lh. 1915, 1916, 1918) Who made .. reoonnaissance Ceologleal. inTe.t1-

,ation tor the 0.010110al Burrer of Canada troll 1,14 to 1918. J. 1. Wright

(19,2) publlahed .. IUJIIIJIa17 report � the bi8k take area which adjoint

the n1n non area on the .....t. J. F. Wright an4 C. B. StockWell (19.33)
l

published • 1U.lll&1'7 report; on lold occu.rrenoes of the run !lOD di.tr1ct.
)

r. L. 1'al'lton (1941) aappecl': the area 1ft 19.38. IIore recent. work "u done

b7 C. H. StockweU (1946) hOJIl194) to 1945, and at present A. R. Bye1'8

18 ...orking 1ft the area tor the S.skatcheWa.rt Depalttment of latural

a.S�ro'8.

ACknowledgement.
!he author wishe. to extend bi. thank. to the S••katch....4!l Re­

I..reb Councu tor t1nanc1a1us18t&nce and the laboratorr equipment,

euppUe4.

'he author i. lndebtecl to Dr. A. a. Bren. Associate Proteasor
.' ,

ot GeolO£1 at the Univers1ty of. SukatClhewan, tor .sslltance and con­

Itl'u.etiv. cr1\101811 rendered in the identif1cat1on ot mineral. and. inter­

pretation ot texture. 1D the laboratol7.

In tile field, able and wUling ua1ttance .... rendered 'bi Mr.
-,

Don Gavel1tl.
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GENER.AI. GEOLOGY

General Statement

'lb. bedrock in the area 18 of Precambrian age. Direct. cor­

relation with" the roOD in ... tem.Oanada i. 1mpoallbl. dn. to ••paratiOl'l

by w1de .�e. of granite., but Utho1ogical and .tratigraph1o

.1mUarltie. en. t. in the two region••

Th. tollowing di.Ct18.ioft ot the ",ional. ,eology and. the tabl.

ot tormatioM ,hom b.1_ have been takea fro. Stockwell', (1946) ft­

port on the Jl1n non area. DetaUed mega.oopl0 anel ad.oroloopie d..a.

oriptions of .om8 rock tne. w1th1ft Which mineral showing. OCCtlr han

been included bt the writer.

TABIE I

!able or Formation.

lOOJllEa nTRUSIVES. Iam1nl. granite.
Boundar,r 11'ltn.lv••
Granite, granod1orite
Dlorl.te, gabbro.

DTR1JSIV'Z CornAC'l'
JlISSI SEam, Oremoke and arkose

Graywacke, al'k088 anel pebbl8 bea­
Conglo_rate

. . UNOONlORUIn
,

OlDER. DmuSIVES. Cllft take granite
Mtt&-d1orlte, _ta-gabbro.

nmwsm CONTACT
.

AlaSI Girop, Quart. po�
Rhyolite
Bedded �ltutt and brecoia
Po1",Pb7ritio andesite breccia
.And••ite brecoia
Porpbyrltio and.e.ite
And.eite, ba.alt, now breccia, and.
daoite.



J.m.1ak Group I

Stockwell. (1946) hal diddecl the Wek group Into 88'Yen a.ppable

\1Dlt8. 1he tirat. tiTe 41v181onl oons1at. .t dark-creen and••ltie and

baaalt10 laY.. With flo... brecciu and ...oc1ated wrocltl.t1h. Ilatl7

.f the tl.oa are U¥Cdalolda1 and..., aleo.how pWow .t:ructure, whU•.
• • f

othenl are .....1..... Some lan.a grade lnto flOW' brecc1ae compoaed of .

irregular rGQndecllJUse. of anae.ita in a matrix .t and..1te.

lleS.'copi. exaadnat,ion of ande.lt1o rock (Speo1mel'l 10. �)(1)•.
troa the Ylc1n1tT of the lewoor Iline, ehOWl 1\ to be mediua to dark

.

C"1-gre. on the trnh and ...thered earl.oee •. r.ldaPar phenocJ78tt
.r about ,.0 alll1met.re are em�ded � all aphanltle gNWldmal. whlCl'1

pee oloeely IIpaoed weak toUat.1on12) the d1ltrlbutloft '01 the
o

•

phenocryatl 1. lpar.e and ther can onl7 be d.teoted 1>1 carefu.l1nepection.

SUlclt1cati01l and p.yr1tilat1on oGOura along the fellation plane••

!l1cro.��pio �xam1nat1on shon • high decree of alteration, 1IlO8t1y b;y

b3'dr0themal. ,olutions. !he rocle DOW COJliIi.ta of 30 per oent quartl,

� per C8ftt chlOrite, 24 per cent, calcite, and. other mineral. auch ••
.

pyrite .. undeterminable teldapar, ••rlcite and. .au,auritA in traoe.�3)
Quarts 11 preeent, tbrougholl\ the rock and it, replace. the feldspar.

Feldepu phenoc17lte are altered to sericite and are ohlorit1aed.

Sau'aunt.. _ppeare to haTe been clr1T8l\ out by the quarts to areu rich

1ft chlorite. Chlorite, 1lO8tl.y pemWw, U7 be attr1buted 1n part to

(1)111 .pec1aen. 4esor1becl1n .th1•••et1on were tbou.ghtto be relativel;r
unaltered.

(�) Billing, (1949) define, foUat1on AI the ab111ty of rocks to break
along approximate17 parallel lUrE_c•••

(3) Trace. _an prea.nee 1D amounts le., than 1 per cent.
I
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.

cleutr10 alteration of ferromagntilai'"minerals and part17 t.o h7drothermal

replacement. Voat �t the carbonate .� introdUced.•. The �re 18 ••ta­

�rptdC dne to the t�11..t1oD.
. 'All the �.rala aN elongated and aligned

.

along the toliat.ion plane. and poel••• e1ther "turec! or flharp boundariea
, .

between each o�.r.. 'lb. porpbJrlUo Inde.it. bretcl. (Specimen Wo. 11)

(Plate 1. fiI. 1)
.

Borth ot Bann1ng-Jlalone7 min. 1. _diu to d.81k r.re1-

elevated. on ttle weathered surface_ Jl1cro'"opl0 eJClJllil1atlon .hOWl •

composition 01 IS per cent hornblende, 1$ per cent. quart., 1S per cent

colette, I per cent .erlelte, and • trace of oarbonate. 0l1goclA••
. ..

.

(An 28) i, pl'Ment, to the extent of 30 per cent, and·!t 1. 1nten••�

eau.aurit.l••d. the �enooryltl are C01IlpOlec1 ot pl&g1oo1... and some

.:
rock and aleo •• Itrlnprs. � high qu.�. oontent la th�ght to be

due to hTdrother.al selutions. The rock poBe...... an altend ola,tio
•

texture.
,

. .
!
,

:rh. llpper two cU:v1.alonl of Stookwell'• .AmUk group'oonal.t,

ot rbJol1te, quart. porphJl'T and quart. porphfq' bteco1a. The quart.

porphfq'18 tine-gftined Ugh\ lret ...eathering, with phenoor.yeta .r

quarts and commonl7' of feldspar. The quart. porphfq' and b:reoc1a Ire
•

proba'b111arg.lr flowe, but, .ome 'IU:f " intftI1".. equi".alenta ot the

lay...
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J8.crosoopio .xam1 naUon ot·a thin ,action of Stockwell"
. .

rh7011t. (Spec1l18rf 10. 2) troll the .ast. abore 6t Bootl.g lake, show. an
.

. .
.

app1"Oxiut. oompoe1t1on 01 SO per cent ot a Ilixture ot potash teldspa1'8 n

and oligoclu. (An 15) in :lndetinite proport1�n., 37 per cent cblor1te,

10 per Ctftt, 'opaque minerae and a trace of quarts. !he original com­

poe1t1on 11 thought to·ba•• neembled a 'dacite lIore 010'817 than a '

rbyoUte. Th� texture 11 trachytio w1� 1ndioati01'lS of probable teld-
�

." ' .

lpar ph,noo178t1' (Plate I. 11,. 2)'. Grab Ii., ",arlee tl'Oll O • .3S mUU.-

_tert" down to "'.rr amall part1cl.ea.

Older Intrul1,.., Roeke
.

Dike. f IUla and UTeplar bodie. of _ta-41orite tnt! .ta-

gabbro are pre881'lt. Th..e aN 11.nar 1ft apptU'IDce to �0JIlt ot the _­

.i..,. no.. and ,o.11b17 are oloeel1' related, but. ,..••••.chWlel aarg1na

an� ero••-cnattinl, relatlonlhlpa.
.

,

Jlegaaooplcaiq the ••ta-d1onte (Specimen 10. l(b»18 dark

11"81'-gre.. on th. fresh IUrtace, anct.1f8&th,re .• medium cte1-grean.

Vsua1l.11\ s.a t1ne-grained.� tarring'trom 0.2$ ·.UlJmetett to· 1.0 aUu-
.

.'
.

.

_tel" and .....ragina e.s a111'meter. 000&810nall1' 1\ 'tIJa'f po...... tew

aedium-cra1ne4 ph.nocry.tat ot amphibole,

JI1.orotlopio eam1naUOJl .hOW'S the _ta-d1ori� 18 oompoled of

60 per cel\ hombl.nde. 3$ '81' cen\ alterecl Oligoclase (A1'l2$), an4 the
I

I

remaining S per cent, :I.a penn1nlte, epldo". carbonat., loia.1te, �en.,

apatite, pyrit., and tltanUerou. magnetite. the hornblende appeln to

be in a .tate of recrr.tall1••tion tram • bl'OWD to .. green yari.t7.

Ie,orbed, 'plintel7 boundarie. or the hornblende ala. Ihow 1'8Cl"18taW-

hUon (Plate 2. Fig. 1). Indications of the hornblende altering to
/



_._-------,-
--_ ...

...,_

penn1n1ta and CIll'"bonat. are prnent, but these are lew. !he oligoclas.

11 extremelt aau8suritlzed, and it aiso .hon evidence ot r,ol"18t.a1Hlat�on

along the hornblende C1eavaII8. Epidote and 101.1te replace hornblende

&l'd alao occur ., .trinpra uaoolated nth penn1n1tA. The _pat1.,.,

.phen. and opi.q;.u, Jdnerab JltIq either be aoce.s0rt Jld.nerall, 01' dae to
.'

'

h¥drothermal replacement. The Mta-dior1te pOII.S••' .. ncryetalU,s.4

Cl' sutured. texture.

The CUrt take granite porph7t7 11 an oligocla•• traut.,

Characteri.ed br opalescent quart. e;r... It 1. probablt oldor tha:n the

IIbsl 'erie., ... bouldert of a granite 81rd.l.U to it, are tOU1'1d 1rl the

ns.l oonglomerat..

1118.1 Serle.

Th. 111••1 eeri.1 l1e. UIlcontormabl1 on the Am1.k SJ'OllP. Stock­

...n hat d1dd.e4,the ••riea lnto three units. Conglomerate is prenlent

a' the bu. and also OCCIlN a' ''''''1''&1 othe1'" bor1.on. within the ••1"1•••

Ilater1al conta1nacl 1D the conglomerate. giTet mdenc. tor ita deny.tion

from the older yolcanlca. The conglomerate pa.s.. cl1:rectlt tnto ,",wacke

.lI! arkoae with .oattered pebble bada and lenJ... Cro.,-bedd1n.g ia

charactel'1ati. or the thr.. eubd1T111on. or tM 111••1 "de••

Youngep Intl"lllloDS

Diorite and gabbro are taci" or granite and Cr&llod1or1t.t

and pa•• gradaUonallT into the•• rock. with DO .harp contaot exi.Una

betnen th_. the•• i1lt.n.,lon. are ••en to cu.t. the ti••1 ,.riee. The

c!1orite it _di\111 cre1'-g:reen and weathere a ligbt INt- 1\ poss•••••

a weak toliation and rang.. ira £rain .1.8 trca 0.20 to J.O m11l1metel"l.

1'h1ft •• ctiOl'l8 or diorite,. specimens (8) and (20), .how. eompoelt.1on.

/
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of 80 per cent., plagloclaae, T&rying tr01II (An 27) to (An 32), 2 per oen'

amphibole, 6 per cent quarts" S per cent. chlorlte, 2 per Oent epidote

and so1eite, 2 Pelt cent' Umen1te and lBinOl" uou.ntl ot apatite, opaque

aineral." potuh teldepar and carbonate•.The plagioclase 18 ••1"101t1.ed
. '

and in place. thia ie, malted by hep;y .auaeunt,lsation to the extent of 7S
,

,

per cent .auaaunte (nate 2, n.c. 2). Some of tne twill laminae are bent and

.how .tra1n1ng, ,(Plate 3, J'1g. 1). 'Amph1bole � hi£hl7 alto�cl to ohlorite.

The quarts content haa been incna••d 0Ye!' the pr1ma17 compo.1tioR b7 1ts

lntroduction alone fracture. and ..1.0 1\ OOcu.N •• aD alteration produot

ot the plagioclas.. Str1npra of carbonate and chlorite, a180 epidote
,

.,

and 10111te are pre.ent. Oric1n&11T the texture .... prObablT hyPld1omorph1. -

but now it 11 htur4t4 l108aio.

-.the cran1ttl and. eranodion te are eharacterlle4 by p1nlc 1.1d-'

.par, and. are mediwa to 11£11\ plnkl.h�N1' Oft, both the fre.h and .....th.r.d

.urtace.. Sft'.,.� large .a... are pre.ent. 'If1 tb the &radatlonal tac1••
.

or diorite and gabbro oco\uTln, along' the oontactt. ,oUation 18 pre'ent,

btlt. lt .,arte. 1ft intensity and ma.81v. 1'Oc1c 1a co_on. Th. prinoipal.

llinera1. are teldJlpar, quartl, homb1.nde and. biotite.

lkNndary lntna.i..... GIlt the earlier lntru.lone 10' \be Jl1n !

non &rea. The1 compria•• great. varlet,.. ot tlPU ranging tr01I acldic

to '0.1trabuio. The.e.� fOund to grade into one another, bu.t more

c� _citio rocks intrude lION basic type••
•

Granite pos••••ing large te1dspar phenocryatl hal been called

the lam1n1e gran!te. ,There appears to be two dirt.""t t1P6' of granite
1

po� which _, be related, and their related dikes intrude the

granodiorite and out the boundar.r lntru.li....



-n-

'fh. t1Plcal lam1nl. oanlte 18 charaoterised bY' ph.noorr.tt ot

IDicroolin. large" than one inCh. Ita total potuh feldspar content i.

about 60 per cent. Ollgoclaa. (AnlS) compl'iae. 2S pel' oent, quart., 10

per cent, and the remaininl S per oent cona1ats of biotite, ohlorite,

.phen., apa\1te and opaque ainer&l••

!he other type or granite porplrfrr oOlllllta of .mallel' ph.no­

cry.ta or oligoolas., averaging about halt an inch in slse. Oligocla.e

make. up _bOllt. 65 pel' cent of the rock, potuh teldspar 10 pel' cent,

quart. 20 per oent,· and other aCCU80!7 Idneral. S per cent. 80th Vpe'

shOll' that .trees.. hay. been active. 'eldapu phenocl78t1 are tracture4

and quart. ia eruehed and stmned. EYldence of .tre••8' 18 allO ehown

b7 the pruence of bent biotite laminae.

.

Dike. ot lam1n1e po!'Ph71"1' are probab17 more ....ri.d min.ra1og1ca1l7.

1f1cro8copl0 examination 01 a Iaminl1 POrphJ'17 eWe. (Specimen )lo. ,'0)

.hon the rock to 'be compr1aed ot 62 per cent potash teldapar, 24 p$r

cent quarts, 10 per cent ol1goclaa. (An 21), a pel' cent blotlte, and

traces 01 chlOrite, .oarbonate, I.nelte, epidote and .olsite, hornblende,

apatite. and sphene. The phenocrr8ts are oomposed 01' -1nlt potash teld...

•pare, but. there are a tew 011,oc1... phenocry.ta. (Plate J, Fig. 2).
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ECONOlIIC GEOLOGY

GROUP A (i)

Henning-Malonel' Go14 Min.

toeatlon and Developm!ftt

!he Hann1nc-MaloneT Gold line 18 about noo te.t. eut, of the

.outb en4 ot Bootleg take and about, 1&i mile. louthwe.t of n1n non.

the loCI. ti01'l of the m1ne is Ihom on Group .l map and on Jlap I.

In JulT 1931 the elatm. ..ere ,taked b1 P. J. llalonq and .A. J.

Hennin,. If1n1ng operations .tarted 11'1 th. late tbirt1e. ant! ended. Tart

lOon atter. Detailed 1010g1ca1 mapp1ng of the 'rOWld ..... undertaken b7

J. r. Wright and C. H. Stockwell in 19.)). The Ilineral1..tioft wu ex­

plored by a ahatt and a flWIlber of trenches.

*

o.�loSlc.l Settin,
The ll1nera11secl lonee are 1r1 c11or1t•• abon dUtanoe el.lt or

tts oontact with tutti. !hi. diorite i. a facies or • larger mas8 of

granodiorite Which 00Cll1'8 f\1rtbe1" east. The diorite and granodiorite

have belJD desoribed under the heading ot 10unger utN&lons in the

.ection on general ,eology.

Zones of Ih••r1ng OCc.lr in the diorite. th._ lOne. are atn.r­

allied alone the shear planel b7 .t11.ngerll and ,.eins of quart. .eTeral

inch•• wide.. the .heal" &0l1$1 .trike In two direotions. an. .trik••

north 20 to .30 degree.....t and dipa 6$ to 80 degree. $outheqt, and th.

other .trike, &nJWhere between Borth sa to 10 degrees e&lt and c1ipa

lteeplT to the 80tlt.he.lt. Definite plane. of JnOV'«Hnt occur within and

parallel to the 'hear sone••

&1nerallsed lone. have been Il"OUped and are de.ignated b7
.::- location. "laU.... � the pologr ot the d1ltrict. and.
_turea are ,bOWll on liap I.
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Unaltered tow- Jlediwa- Bigh....nteratlea Ore

Speciaal 10. '8 20 2S(b) 2S(.) 26(b) 28(.) 2S(.) .31(.) )2(.) 32 (b) II

Jlomb1eDde l 1 15 , - - - - .- - -

Chlorite S 6 18 12 J; 1$ 23 - tr tr t.r

Quarts - 8 tr 1 t.r tr 33 , 6, 64 'S

Carbcnate tor - tr 4 1$ " 'tr 59 20 2 -

f].ag1ocla•• 80 80 66 70 So t.r
, 33 h - - -

An27(a'f1:4 An32 1nL,6 An47 An)7 An31 .An26

Ip1dote-Zo1alte , 1 tr tr tit - 1 - - - -

Opaque tr 1 tr k tr 7 2 tr 8 lJ tr

D.raen1te Je. - tr - - - tr - - - -

Apatite tr 1 1,r tr - t1" - - - - -

I-feldapar - 2 -
, -

- - - - - - - -

Serie1te lS or (some 1$ of )0 of 30 of' ),,9 ),,0 30 2 tr 2

plag. masked) plaCl .plag. plag. \
plag.

Sau81N.r1tlsaUon J"S of 10 of 2; Cit low 20 of' - 1_ .} - - -

plag. p1&g. plag. plag. �
.

"

\
\

•

�
•
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IltNterlo(l) .�t.ratlon of m1n.r�. and rec10nal _tamorph1111 have

procmc.4 10M ot the e].teration prodl1c\.s. Specimens ot cH.orite Dot arleet-
•

eel b7 lIlneralJ..1Dg .olutions ,how the teldspare altered. to .encite and

.aus"rite, and tn. terromt.gne.lan Il1nerala to chlorite and pyrite.

:Do.l'1ng and tollodng • period or traoturing �.ral1s1n1
.olution. Il1grate4 along the t1asurea and alt.reel the mneraloglca1 com­

po.1tloa ot the wan . rook • Quam and -carbonate. weN depoe1ted.. !h•

...oolat1oo ot the carbonate. with the quarts, and also .inee atraight

1.1ne boundar1.. oocur between the. grain. of the two mineral.l, aulg•• te

that thq "1'8 .1mltanewllT d.epoelted. However, lome ot the carbonate.

eurround quart. craine, and hggel' that- theY .en depOilted after tbe

quarts. The carbonatee were theretore deposited, darin, or .hortl7 alter

the .111c1ticatlon. (Plate 4. F1I. 1). Moat ot the .carbonate. are un­

fractured and appear to baTe been depOllted after the maia llOft_nt, but

.ame araina are fractured and show that Iloyement. continued a£telt the oar-

. r·
�

bortl••tlon. A period of chloritl.ation -toU01I'ed Which was poet-carbon-
. .

aU••tion. Stl"1Dpra o,t chlorite �� a�o•• carbonate .t�ge1'l and
Irregular .a.e. occu.r wheN.quart" 1. fractured. the teztllral and

.tructural relationshipa ot the chlorite clo not indlcate the ace ot ita

initial deposition, theretore 1t 1. possible that 1t began at'the .ame
,

tim••• the e1l1c1l1catlon �d carbon.tis.tion.: �pldote and loait.

.re •••001.te4 with the chlOrite and replaoe It'with lnoreulng alter­

ation. Lath. ot ••rlett. "place aU the Don-opaq,U. mneral. (Plate h,

Fig. 2). The 1n1tial deposition or the ••ricite, I.. in the ca•• of

chlorite, 18 not. known and JIJI&1 also date back to· the Period of .U1clt1-

(1) Denter1. alteration 18 a teN appUe4 to alteration in an igneOll'
J"OCk prcxb0e4. by the ccmaolldatlng magma daniAg the later .tage. or
ita conaol1dat1on.
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cation.
-

111. quarts containing tree SOld alao posee••e. minor amOU1'lta

or eulph1de8. V1croscop1o examination ,hows that. ohalcoP1rite is .os\

abwl4llnt. anell\ oocurs ...trinprt ancllrregular •••••• Impl_r

pyr1 tAt ..... aN Den in abundance. Arsenoprrl.te 1s found u ......

,

ot ....riou.q orientated grain. either within the pyrite, or ,aione.
(Plate S, n,. 1), IlolTbdenlte and gold are round in eubord1n&te

amounta.
.

The 1014 appears a. irregular' ...... or poor cu.bl0 ,hape. near

th. IlOltbden1te. (Plate S, 11g_ 2).

Pollehed ,.cUona 01' Jd.neralUecl rock tak_ !rom. the dump probab­

� depicting underground lIlfteraUhUon, and of JDineralllatlon in one �t
the trenchei, 'bOW' the preaenc. of chalcopY1"lte, pyrlte and prnhoUte.

Cbalcownte etten. t01'l'l8 alone .tl"iftgere and. PTrite u.uall7 occurs ... irregu­

lar ••••• in quart.. The pyrrhotite is found 1ft "lefT Idnute quantiti••

and 18 alR1l pruent. replacing the interior or PJ1"1te. (Plate 6, Fig. i),
.

. ,

Trace, of wh&' awean to b. tree ,ole! have alAo been tound.
.

.

10 a number of th1D ••otion. ot. the diorite. PosiU.,. id.entitication

18 1mpollible eke to it. pre,ence 1D ldDor amounts.. The lold Occurt ...
I .

"

tin. "Wis,.- OIlttinc aero.,' .trained quarts anel plagioolue. Gold

occurring 1ft th1a .-nne.� Doticecl in the diodte tro. the, CIU. torop

90 t.e' ..., ot the abatt, and 1ft the wall rock of • trench north .t the
-,

\ ..

north-e," com.,. or the .aste du.mp.

Sulphide. and tree 1014 replace non-opaq,ue JD1nerala and .ere

the laa\ to be deposited. P.rr1te 1. the old••t eu1pb1de and nlat,l...e17

unatra1ned quarts wltb1D. the ma•••••hOWl tha' pyrite probab17 date.,

back to the period of .Wc1t1cation. In the high pade gold 0", PTJ'1te
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11 replaced b7 usenowrlte. mo17bdenlte tollowN and. ...u replaced b7

ch&lCOpyTlte. 00141, .occurrin, 1ft minute amountl, was 'not leen to replace

the metallio a1neral... but, 1\ ., be Wened. from other gold d.epositl

1D 41fterent are.. that, 1\ .AI the laIt metallio a1neral.dep081te4.

JliDera1l••Uon in the trench•••h_. that, P11'ite .... replaced. by pyrr­

hot.lte, then later 1t .... replaced by chalooWr1te.

'tragenetill

the toUodng parae... tio diagrlll show. the ••quenoe ot

adneral depolltlou.

DIAGJUlf 1

mWL

Fracturing
Quarts

carbonate. ' t

Chlorite
•

Sericlte

P1r1te

Areenowri te

J7rrhotJ.te
"

lIo1yb4enite

ChalcoPTrJ.te

Gold

---

----------

--------------

•
---------------

. *
., -------------_ ......_

-------------------*

II lnn_

lote. lf1nera1. an .Ihown tl'OlR top to bottoJa 1ft the order in which their
deposition appe&l'8 to hay. begura. .

. :. .:

0Dl.T th. re1.t1,.. poeltlon. of the ,lin.. ant 81en1t1oan\.
Dash.elline, 1nd1cate 1nterre4 depoeltlon. '.'

• The•• lliDeral. replace mite onlJ and theretore theh' relative
age "latlonehip cannot be determined.



Borth Trench.,

I
'

The north trench•• are about 2,000 f.et. north of the Henning ....

lfalone1 Gold 1Iin. as shown Oft Uaps I and A. ,t, the north end of the

)lap A area, approximatelY' north trending andesite breccla, basic laT"

and tutts are Nt by a fault t,rend1rlg north S8 degre.s e.st. 'Thi. tault

otr.eta the volcanics, but the amount 'of lIove.nt 1- not known. Sub-

.1d1817 faults branch ott at about north ,0 degree••ut, and approximat.e17

...t....t trending Kamin!. porph7r1 dike8, about 8 t.et wide, are die- ,

placed alonl the.. tault plane.. Ixploratlon pit. and trenche. are tound

Wher. the lamint. porph7r1 eWe•• are fraotured near the taultJ in the

eub.idiart taultsJ and Oil the main tau1t.

The tault lone con.l.ta of sheareel and crenulated .oleanl.

rock.. 'lb. ennu1ated appearance 1. produce4 by tine, -VI' graph1ti.

banda ranging from paper-thin up to 1/8 ot an inch thick, interbanded

With cherty wall rock and len81' nbbonl of quart.s" A maill lone ot

aovement. 1. marked by lntenselt ,chi.to•• rock about 6 to 18 inch••

wid.. Quart.. in the fON ot numerous stringer. and T.ins up to " teet

wid. occur in this tntensell' sheared. sone.

Vine'Alilation

Quarts in the larger .aina 18 practloall3' barren bu" sulph1de.

are round di...m1nated in the 81Uclt1ed .aU rock. Ankent. 1. usociat.­

ed with the quarts etringere and vein. and oocurs in lar,. quantities.

The high tron content of the ankerite imparts a nety appearance to the

.ea therecl surtace of the whole lone. S.rlcitilation is abun4antlT d.­

"loped along the aheal" plane. and this 11vet the unstaineci rock a

Ught. 1Ny' '1lkT look • (Plate 6, J'l,. 2).



the toUOIr'1.ftC table ,iye, the percentage of minerals 1ft the

00UJ'ltr:r rock and a1eo 1ft the m1nera11." son... aetermined by micro-

.ooplc examination.

!ABL! ,

Unalterecl Altered W.llrock and Mineralised' Fault Zone
Porphyrltio And••ite And••ite
And.site Breccia ADds.it. Breccia Vein in
Breccia (Wallrock) (hult...one ) Andelite

Spec1men .117 16(b) 116 11'(.) 118

IornblaDde 2; ... - .. '11ft

Chlorite is 1 - .. ..

(.lUarta lS tor 2' Sl bo
carbonate tr 4S �O b8 20

flag1oclu. 30 (An28 21 . - .. -

! (An'S) .

�

\ -
- .. ' ...........

.,.. l-te14

Ep1clote- .

..

lola itA 1$ • - .. ..

(Zo1l1te)
Opaque .. 2 1 tr 1S
Apatite tr .. .. tr ..

'-teldlpar .. 23 .. .. ...

l-re1d. """
(Ana)

Sericite 2 - )0 tl' 2S
SaullUrtte b••.". 20 .. - -

Biotite .. .) .. ... ...

� .1gn1t1cant teature ot tbia Il1neral1laticm 11 the removal of

terramagn•• ian m1neral. and the replacement, .t the rock b7 qWll'tI, ankerite,

••ne1t. and aulpb1d.... Two son.. of alteration an .pparent,. Ankerite

and calcite tON. Ion. farthe.t t:rtaT trona the u1n llinehlllat,lon, then
-�

with increasing alteration th1a lradea into ••11101ou.-ant.
�

"dh_T y

�'-
•.

�' �'{
.

� \,)0?-'r' ......... �
.".

....
,
..
""'.,. 1!\�

""""..-' �""h
.... �<-J /
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w.f.tla aD add1t1art or aer1clte. \'he main�d BOne 18�
3

e111cious with • decrease in t'Ile amount of ankerite.

1'extu:ra1 relationships of tho qaarta and carbonates are simS;]or

to tho_ described occur:ri.Dg at the llem� 111M. !he fdIScUs.-
\

cat1all and carbanatisat10n are nlated. and� 8OIll8 or the qLUrts

and cnrboaa.te gra.!.D$ haft been traotured 1Ih11e others have mt, a
.

reourrerrt. period of IDO\'emEmt al.onc tba Eault after the deposition of

these m1nerala-is�sted (Plate 1, Fig. 1)•. Seri.c1t& occurs al.attg

planes or iIonnan" and reptaces eNShed quarts. tharetON 1t. C)QJ.d have

been �a1ted 41ril!1eand attEr the tracturi.'lg.

baminat10n or tbJn acct10ns and a polIshed eectian (Speo:1m.eD
lb. 18) shod that wrtta 1s t.he � aulph1da preaent. I�·occurs as

.

(1)
.

p1ded replacement. along shear planes and torma au.tO!:Iorphto p=dns

ropl.acmg quarts 1� t01'!l1S better automorph1c�. (flaw 7, Fig. 2).
(� .

.

.'

PreSSUl"8 abadowa are not present; along the m-tte botmdar1ea Suggeat1nS

that the .�to t,01'med attar the ma1n�. O� that. the� atteJ:t

pyrlt1aat1oG 'R& no\ pronounced. 1IbeN pyrite replaces -aer�1tG .ida
.

the gra1ma ebow poo� Cl'YBta1 tom. t'b1a 1a probabl3 due to Il1nor .�

being eapGb1e ot prodacing lIOremer1t along the_ 'bands "%8 eas317 than in

the quarts, tJloretqre h1ndtar1zV '!JlS formtltiotJ or�. JGT1t. cubes.

...........
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Parageneeis

The following Giagnra shows tile '.quen" of JD.1neral depo.1tion.

DIAGtuv 2

lltDROTBmUIAL

Early

ORIGIi

tate

JRACTUlDG

Quart.

Carbonate.

S�riclte

l7r1te

------

GROUP B

Loc*tion and DCye10pment
The Group I trenche. are about. 2,SOO t••t, lou.th...t or the

louthe••t _4 ot I)ouglas lake. !he mineral:bed lone U • oont1nuatlon

01 the north fault mineralisation ot the G�:p.& ..p, and has Mmt ex­

plorer! b, U trenchel tOl" a i.neth of approdllat.ly 'SO te.t..

Geological Sett1n;
Two en echelon faults are present. 'the eou.thweet tault 18 •

oontinuation ot the north. tault. of the Group A _1', and 1\ CQta aero••

....i" or .."dalol4al and.,ite and and••ite tlOW' bNocia. The•• yol­

canio rocke .trike a\ n�l'tb 2S degrees weat and there 1•• euggeaticn, or

pillowl tacing louth••at. A. cl1k. of feldspar porpbJrr 18 _\ ott b1 this

fault, and is •••n 01111 on the 1000tbeaet .ide ot the tault. fhls "Outh..

wea' tault doe. Dot continue to the north••,t, but another fault, 2S0
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t••, to the northwest trending at. north 53 ogre.. .ut and dipping 6$
�

degrees 1'lOrt.1nr.�t, do.. oontinue and tollow. a contact betweeD granodiorite

to tb� eoutheut and volcanic rocks to the northwest.· There are tiro .eta

ot aubsld1arr taults. �e ••, parallel. the a.iA faulta and .trikes at

north 53 dMteree. ....t, and dips trOll 6; to.80 4egl"8.' north_e.t.. The

main. louth••at tault. UT b. repreeent.cl b3' thea. ad.ftOI" taults, or anrone

or them mq be. the main fault., Another fault ••, vari.. in .trike from

north to' pprt1a 30 degree. .ut and &leo ftri.e' 11\ dip troJIl vertical to 1;

degree. JSout!Deaat. The two lett or eubsid.1arr faults OOCll". the p081t1on

betw.en the two _in en echelon faulte. and. aU ot the exploration work

has been conduoted on the auba1d1arr faults and on the main lOilthwe.t.

fault.

Three •• te or 30ints are present. One .et. ,trike. north 30
. aegreea ..at and dipa nriloallT or .teeplt .outh...t. a ••eond ••t

,trike. about north 60 deere...... t. and dip. from 60 to 80 degrees southwest.

and the third eet .trike, north to alightlT eut of north and dipa Terti­

eallT to SO degree. w••t.

ih. n11 rock 1a cut b;r q,uart. Itnl'lgera '¥'arying in width troua

1/16 to i inch. 1 Te1a 1I.p to 10 teet wide 18 alIo pre,ent.. JIo.t. ot the

Itringen occupy the 301nta Wid.ch strike north 30 degreea w••t.

JI.1neraUlation

'l'h. tol1orinl table .howe the percentage of m1nerals in thtl

a1tered 'tI&l.1 rock and ira .. mine ..aU••4 quart. yah.
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"Btl JJ

IIlEIUL WALL lOCI nIl

Speo_n Ie. 30 (a) Spec1llea 10• .)O(b)

Quarts 10 96

Carbonate 6, ..

nasi·clu. , 10 (unal') ..

(AnS)
Sericite 10 (rr- plagJ tor

alt.

Opaque tr l

%he andesite wall rock it altered to • 11gb\ e"T, dans.,

oberty rock 'b7 hydtotb.l'Ilal aolutJ.ona wh1ct;a depoalte4 (lllartl, earbonat.,

.ericlte, an4 _"Ul� IdJ,u,rall. !he wall rook u also Q1t b7 ,u.ana.

ankerite .tr.t.ngenr. Weat.hel1:nc et tM anlcerite .ta1t:t. the rock to • rut,.

eolor. Carbonatee replaoe tbe ..11 ftCk mo.t ...u.; and, 4ependin, Oft the

derr-e or .tte1"atlon, ther are '....en\ to,; TArtlnl W1dtM &long the .trike
. ,

or the sone. Textural relat.ion.hip. ot til. qurt.. and carbonate art ,1mUar

to ttlat occmml'll at. the Hennlna-ua].onet lane, tr., and.. , '$ 8Wclt1oatiOJ'l

and earbOftatll.Uoft are pro'babl1' related. CUbonate .tr1ngera .croel

quarts an4 earbonate p-alna lodioate that. theN ..... nO\lJTen\ 1l0'V'em.en\
.." .

alter the period or oarbonaUsatloa and .11101110&Uon wS:tb. acre oar-

bonate. beinl 4epoalted� h:rloite replaces carbonat. and quark, _\ ltl

1rtlUal per104 ot depotl",. oamot b4J determined and 1t, J.ta7 haY. ee..nced

dIlrlDC t.he period of IWclt1cat.lon.

!he ..\aUt. a1neralt consist. of pyrite, galena, sPhalerite,
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chalcopyrite, anel native ,ol�. Sphalerite ... only obae!'Jed In. the band

speoimen and hOt. 1ft the polished ••ct10n. latiYe gold ..... detected onl7

b7 the Jdcr08coplc examination of pollsbed and thin ,ecti.ons or the wall

rock.

17rlte oocurs as well developed cube. with .trlatecl alde8. The

cube. range ira ,1se trora 0.01 to a maxtmwa of 0.6 .Ul1JDeter, with an

average of about 0.1 millimeter. The prrite occu,ra 1n the fine-gra1ned

.illoitieci wall rock and not in the coaree-grainecl q,uart•• tr1ngen.

Pressure shadows 'eurrounding write grain.' ehow rec17.tall1••tlon or the

quart. alter pyrite was depOllted. '-be pyrite 0I7It&l1 and related.

'presJUre' ahadowa .how. preferred orientation. (Plate 8, F1g. 1).

Cube. of pyrite are al80 detormed time indicating pOlt""P11'1t.lsatlon.

movementa. there 18 ev1dence ot quart, replacing pyl'lte, probably dur­

ing the time ot recurrent Ilovement, •• t.hie w.s the la.t perlod ot quart.

recryetaWaatlon and Wr1te tractured b7 the .tre8les wou14 MeasleI'

to replace than at arrr other time.
I

•

.
,

Galena waa readil3' ...lalble in the hand .pec1men, but onlr ""1'7

minor amount. "ere ••en lrl the po11lhed l.ot10n. Here the galena replaces

Sphalerite, ",bibl. 18 the hand Ipec1men, was DOt. I.en i. the

.Ude, but b7 ht-rence, it, probabl1· torm.e4 prior to the chalcopyrite

and arter the Write anet. galena.

Chalcoptrl.te occurrin,' in ",ert ldmlte amount• .replace. the
. ,

pyrite and 11 also present along traoture. 1ft the quarts.
,

The .ge "latlonship of the COld ••• not determined.. it

occurs in Ilinute quantities, and 11 on17 in C01'ltact with quarts. Bow-.....r,

by comparison Wit.b. gold depo81� in other areas, it. -1' be interred. to be



the young•• ' I!8te1Ue l!1neral d.ep081te4 in this aineraUa.tion.

Paragemesis
Th. tollCJWing paragenetl0 diagram illustrate. t.M .equence ot

mineral deposition .. determined by Idcroacopl0 .xad.natlon.

Fraoturing

Quarts

Ptrite
Cal"bonatt

Sericite

Galena

----

-----

•
---

Sphalerite

CbalcoPJrite

Gold

•
---

---

-

*
Age relat.1onshlpa W.rrecl.

GttOUP C

I_col" fI1ft.

Location and Deftlopment
11\. hwcoIt Gold JUne 18 "about 311111.. ItOlltJnreat. or n1ft l1tWl

and Ue. eenral hundred te.t. ..., 01 Dougl.. lake .a. Ihown on Jlq I.
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D

The operation ccml1ated of l2ininS • q,u.rta-areenowrlt. .ein

which ha•• central trend of north ,2 degree.1I'"t... Dnelopmon\ ot the

lRine extended to • depth or J.].o teet. 1n 1947 1fben � the operat1ons were

lorced. to c1o.. down due to the lOW' d.emand. and price tor arseni.. Con­

.iderabl. exploration work haa 'been done bT the com.pany. 'D1_orul 4r.1.Ulftl

was conducted alon, a lenath or 1,000 teet. line trenches Were _pped.

by the writer, these ".1'. d1atributed along • length ot 2,000 t••t.

GeoloGical Settinl
r· 1 tault. sone .tr1Jd.ftc north )2 clegre.. �e.' and dipping 6S

to 8, d.gree. lOUth..., inte .....ota bul0 flow breooia and ande.ite which

is locallT am,ygdalol4al.. fbe .trike of the wloani. rockS 1. north )�

degree.... t. and. the,. dip about, 70 degree••outh1re.t. The fault. cannot

b. traced tor -nr diltanee either to the ftortb or ICIIltb ot the ad.ne. To

the eouth it, branoh•• to the ... t. and ...t. The Welt branch fault .trike.

north hi degree......t and dip. 70 degreet .outhwest. the branch to the

wast. venda south 60 degree....""and, dips 65 to TO de"..e. lOUth•••t_.

JUrth,r to the loutheut. another rault parallel to and 80 te.' to the

north'.lt u pre.ent. Branch taulta at. Borth 85 degree. "as. OOCUI"

alons the.. tault,a •

three &eta of �o1nta 'are apparent. One 'e, Itrike....t-

weet and dips lteepl1' to the north or 18 .,.ertical. ' ...e.\ of aorth

trendinl 30int I.t; �ipI .ertioall3 ott .teeplT in elthe" 41reotiOll. !he

tJd. .-4 .. t. .trike...., of DOrth and allll. pos....e• ., YU"fiR1 dip 1a either

direct.1on or 1. Terllcal •

.l lenticular 'Vein up to 30 inch•• wide, oon818ting .,t q,urts

lnterband.4 with au1pbid.. and. altered wall rock inclUSion., ooCt1r. 111

.

and parallels th. tault sone. Quart•• tl'ingers are alto preeent. and occur
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SA three 41reotion.. two or the c11rectlons correspond to the e.. t. .f

north and W.I' or north trending Job' ••ta, 1IhU. the third I.' of

quart•• tringen .trikel north and 41p. lteep17 to t.he e..t.

VineraU.. tion

, The following Tabl. show. the appro:d.m&te percentag•• of the

mnerala prelent 1ft the altered and.e,ite and. 1D. the vein.

TABU S

tmmRALS ALTERED AHl)!SITB tEnt

"S(b)(l) , Il6(b) 136 "S(a)

Chlorite 30 ,0 8 tr

Quan. 20 W. 7S 84

Carbonate 7 .. .. ..

Plagioclaa. 10 (unalt.) .- .. ..

Saussurit.. 32 (8O!C of - - ..

total teleS)
Sericite med. 20 12 .)

Sulfide. V 6
tr tr

Anenopyrite k 12

(1) Specimen number.

In the aouthem-most trench (Map Group e), a "in ot wgg

quart. �p to 18 inch•• wide OCC\lZO. in the taul' lone. "slv8 IUl_ph1de.

are not preaent, but write ill dis.eminated along the ahear plane. ot the

wall rock. In the trenches to the north, atringt1"l or ....b·. aulph1de.

up to ••",era! inch.s wid. are alsociated With the quart- vein.' Diaaem1n­

ated sulphide. are &1so round in the vein q,urts.



- 2�-

Th. nl1 rock 18 .Wain81i and _t by qp.artl ,tring." apart.

trClJl the -b quartl-sulphlde .ein. Anker1te and calo1te are a,80clated

with 80_ ot the quart••triDgers and are cont1ne4 to them •. !he _1ft

alteration conalatl of cblorit1aatlon and .er1citlsaUoo, b\tt, with In­

creu1n1 .Weltication ohlonte and ••riclt. decreue 1n amount •

•s••• of chlorite and ••noit. are pnrtalent z:eplaoinl

tractul"e4 quart.. Penn1nlte compris•• the maJorlv ot the chlorite •
.

nae ohloritlsatlon and ••rlclt11&t1on probablT date back to the comanee-

ment of the period ot replacement. 'There 11 al...,.. a certain clegree of

ohloritilation and ••rio1t1Iation in weak13 metamorphosed rock. lndicating

that rockS. are ....17 luscepUbl. ,to this' trpe ot alt.l'ation. therefore,

1\ 18 reuonable to ...use that ohlorit1••tlon and .er:lo1tl••t10n date

back to the outset ot alteratlon _used b1 hrdrotherma]. .01ut10ns. hOlt
.

,

�,. ... 'lit!,.
, .

textuftl. relationshipl, chlorit1..tlon ended betore the ••rlclt1latlon a•

•eriolte replace. the chlorite.

Carbonatee are Dot v1albl. in the thin ••,tiona or hlgh17

mineralised quarts ....ina, but are present in band .pec1men. ot thi.

quart.. Their diatrlbutloD .st theretore b. local, and. 8ince the1

are ..soci.ted with q,uarts .tr1nfiers and "'eins, they were probabl1 de-'

pos1ted with the ClUart.. J1.nor amounts ot carbonates are present, 1ft a

thin .action of altered 1ral11'Ock, and replace chlorite and emelte.

Since the main oarbonatlzatlon ..... probab]J' depoalted. With the quart.

pnor to the maiD chlorit1...tion and .er1e1tllatlon, a .econd period of

carbonaU.atlon 18 ngp.ted b7 the carbonate replacing cblodte and

••r1c1te.

J.nenoPJT1te 18 cont1ne�'" to the quarts .eln and does not appear

in the wall rock. 'l'he araenowr1te tOrml automorphi. £l'&1n8 Which replace
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the quarts and contain un.trained. quarts inclusion.. JIan,. ot the are.no-
.'

wr1tAt craine are ,motured and quart. hal recrnta1l.1secl,,1thin the

traatuN' anc! around the ara81'1opyr1te arains. (nate 8, n.g. 2). fb1.

�oate. that the araenoptr1te .... d.eposl� ,,1th the quart. and re­

placed the quarts lIlOaUT·before ..d during a period of recurrent 1lOYe-
.

..
.

.

ment. Since mO$\ of the areenopn1te erretala are fraotured, there .._

little or 110 U'8!"'loprrit.e deposited arter the .trease. 'W&rled.

The araenopyrl te 18 replaoed by mtnOl" amount. or other eulphlde••

P;rr1te replac•• areetlopntte irregUlarly and ita pre••nee alone fraotures
.

'.
.

8bon that, it wa'-deposited. after the periOd. ot tractul'1ng. Str1ngera.t

sphal.rite _, aero.......nopyrite' and sphalerite aleo replace. Write

Uregu].ar1.7•. the .phalerlte .hon later replaoement. by chalcoP1r1te

(nate 9, Fig_ 1). Go14 .... fto\ 'V'1s1ble, but. ita pre.ence hal been

proven b7 the a1n1n1 operation and it. 11 �OWI\ to b....oci.ted with

the anenop1r1t.e.

The araenloal: £014 � sh0W8 a ��de4 .ppearance under both

meg.,oop10 and JD1eroacopio exam1na.tlon. 1n '1nterband1a, 1i aeen between

araenoprrite ant! quart.. 1b. al'lenop1l'1te alao ahcnra cradatloD trOll tine-
. . '.

.

craine4 011 one side ot the band to cC)flre.-cra1n� on the other. (Plate "
.t' •

11g. 2). U1eroaoOploallT, bands of prrlteand .pbal.nte are al80 present.
r

!he .pb&1er1te ban,clt occur' when the tine-grained areenoP11'lte 1& in con-

tact with the quarts band.
'.

hryene.1.
the tollowing par.genetie di.grana Ulu.trate. the sequence

ID1neral depoelt1on .. 4etena1necl b7 id.er08cop10 examination.
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ORIOIl

Late

nu.C'lUlUlIl .

Quart.

Are8Dowrite

Chlorite

Ser1c1ta

Carbonate

P7rite

Sphalenlte

Chalooprrlt.

Gold

--

--------

.-----------
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GROUP D '

.

Location and DeftlOJ?!!nt
.

The Croup D trench•• are a�t 2.400 teet e••t of the I.woor

Jl1n. and. between 'Douglu and Phantom. lak.. as ,hOlm on Jlap I.

j:� t8l11t. lone trending aOl'th bS clegt'ee'.••• ., hat Hem explored

b1 .1x �1t1 OYer a lenlth ot approx1mate17 2,0 t••t. Th. tadt Ion. haa

Dot be811 tracecl to the north•••, or the .outh...t a. the outcrop U

.urrounde4 b.1 • mulkel_

Geological S.ttins

'1'h. taul\ sone eon" in 'Volcani. l'Ook8 whlcb are part, of a

large bel\ of the A.m:1ak ptOUp utend11'1, from approxiJutelT Dear the

Second J1erid1an .ut to Pban toll lake and north towardt run non. fh.
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outcrop tr....ned bf the tault Ion. con.Utl ma1nl7 of 8mTgdaloicta1

ande.lte and and••ite breccia withinterban<led. rhyollte or dadte.

Th. 11gbt 0010te<l rbyol1tio or 4&01tic lnterbanda are .1.1" and raq

.1 ther be no•• 01' ifttNI1•• equiTalerats. ille width of the aoidic ban�

could not be _..red a. the,. pu. gradatlon.all.7 and lrregulal"11' into

aore buies anel darke.. Toleanl.. ,j" the 'Q1 them anel we.tern pan of

the ou t4rop, reyollt10 or dAc!tl0, bande are more prevalent and occur

in equal or greater abundance than the arule.1te 'dth which they are
.

interbanded. to the north, howewl', the.ore acidic bands I>l"Ogrel.1T817

d1m1n1sh 1ft abundance and are .baent at the north end ot the outcrop.

121e tau1\ ,one oocun on the aouthhltem part of the outcrop and Ctlta

acro.. the yolcanica where the aolc11o banda are pre,.t.

. 1he tault sone eooaista ot aevenl parallel taultS which

,trike north J.$ degree. we.t and dip 70 to 80 degre.. south t. Ckle

tault at tbe south end of the lone dips 70 degrees north t. The

parallel taults together with ",arS,ouelT altered. and unaltered wall. rook

between th_ oompru. a .en. up to 20 leet wid,. The width yaries along

the length 01 th. sODe depenc11ng on the l'lUDlbeJl of parallel taulta pre.ent.

the locatlon .f the taultl1f1th1n the Ion. 11 marked. by lnten••lT altered

.chUto•• volcanic. IId.neraUs.ct bT aulph14.. and. ,,,art••
.

�

two .eta •.t �o1nts ha•• ben recogni.ed. at. I.' .trike ...,

ot north, 1a perpendicular to the tault lone, and dips lteep17 both 1I'a1I.

Another ••t or JointA Itr1k. "e' of north up to an anel. parallel to tlle

taul' son8 and 41ps 7$ degree. in both direotions.
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Mineral!.. tion

The percentage ot mineral. occuning in the altered .,olean1c.

and b the aineraUsed lone. 18 pvc SA the follOWing tabl••

Altered wan look Vein Sulphide.
JalEULS Specimen Bol )7(a) Specimen No. '7(1)) Specimen 10. 38,

Chlorite' " 1
'_

2 tr
- .. ,

Quart. bo ' 78 34

Carbonate - tr tr

Salls8unte ,
"

.

- -

Serioite � , 1" tl"
";",,,',..., �- .....

Epidote and
.

-. %o1aite , tr -

Opaque 2 , 2 6k
"

Carbonatuatlon 1. negl.lcible, btl, .WeltleaUon 18 quite
, ,

inten•• ,111 the .aU rook U Ihown b7 Specimen 10. '7(&) 1n the aboTe

table. The quarts' in the wan l"Ock 18 tine-gra1necl and ita presence
, It, .

,

e&n,onlt b. aulpecte4 by the increased britUene•• and hardn••• ot the

rock. Quart. OCO&lN in. two 'IIq.1 (1) Aa etr1ngere in the alterea ..all

rock adjacent to the inten.ely ,ch1stos. ro4k ma.rldnc the lone or move­

Ilent, and (2) .e yeina w1tb1n the lone ot 1IlOV'ement. Seric1t1uUon 11

intense in the wall rock an<1 cblorite occurs only in III1nOF amount••

Epidote and'loU1ta characteri•• t..�. altered ..all )!"Ocles and replace

the quarts aloftg the crushed bands. th. obion tea of the Tar1ev pen­

ninite eurroun�, ,and replaces the ep1dote and. 10181te. Carbonate occur-
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Ji.nlift traoe. aleo' l'8plaoe. the epidote and 11 replated by the chlorite.
.

. .

Seric1te'lathe d.et1n1t.1;y replace irregular bodiee ot chlorite and. ala.

replace quart. alone ,rr.atuNe.

Sulph1cle. occur di••ud.n.ted through. the altered waU rock and

as Itringel'l associated' with vein quarts which paraUele the .hearing.

S�e ....iye: .u1phlde .tringere aN up to 6 inch•• wide. '

'

1'.1oroloo,10 oheerYatin of poll.heel ••cUon. ahO'Wl that the

_lPh1de. eonsist. 01 pyrite, przThotlte, '�4 chaloowr1t•• ; (Plate 10,
,

.,

Fig. 2). J'yri� 11 _oat abundant. and' .hon automOrphio ol'18ta1111atlon.

Pre'SUM ehadowa of '"cryttalUsed. quart. aurround the pmt.e wbe. and

euggel' tba\ the roak was under .tre•••rter the P1'I'ite .... d.ep081ted.

The PT""b0tit. end cbaloop;y:r1te replace Write Uregt11arlt. Ptrrhotite
.. ,� .

occun on17 in' ,t,ra�., and chalcoP1rlte though 1101'8', abundant. 18 allO
:

!
"

pre.ent. in .mall .�OUl'),t.. Chalcopyrlte replace. the P1rrbotite. The

age .,, pydt. replacement b1 'ohaloopyrite and prl'l"hoUte re�t1.v. to

Chlor�tiht10D: and .erlcltl••tlcm, ,11 'Ilot known, and 1\ mAT. be intened

b'OIl otlul .. 1DiDer� 4epNlte that'the Wn'hoUte 'end chalcoprrite 'Were

deposited during and �tter the obloritl••Uon and ••r1c1t1Iatlon.

Paragene81.

'lb. toUowing,paragen.tie d.1e.g.,.. 11luetrate. the .equence of
.

lI1n.ral depofltion.

. .,

"

'
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llIiGB.AJI 5

BIDRO'l'HElUfAL ORIOD

EarlT tate

mCTURING

Quart.

Pyr1te

Epidote end
Zo1a1te

Carbonate.

Chlorite

Sericit.

',yrrhot1te

Cbalcopmte

-----

..--

" ,

-----------_. --...

GROUP I

toeatlon and DeYelopnen t,

the Gtoup I tmcbe. '.N 1,600 teet. north of the lewooJ' lin•

•batt. and approxlute17 1,1l00 tee' ..., or 1)ougl•• lak• ., Group*, on
.... I

�

•

t�

lrap I.howa their 1oeatlO1l' ·�latl.,e to the phJ.loal feature. and l"loU
"

.

,

.. ,

or the are••

Ten,. exploration pits 118 along a taul'.:SGn. tren4inc J'.lorth !a

a.tgree8
.

weI' oY.... length ot ,00 t••to. The lone was not. traced either

ftorthw••, or loutheU' due to the lack or iJIImediatelT adjacent Otltc1"Op

and the preaence of Jlltske,.,



r
Geological Setting

lJh. oountrr rock _t by the tault. oonsiat. of andelitA .. a

un!t ot the Wet p'wP ot volcanio rock.. A northerll trending bel 'to

.r the•• volcani. roeke 11•• between Douglaa and lhantoll1ake••

lO.neraUsation 18 oontrolled. b,1 the tault. which ,trike, north

42 degrees ...t and dip. 70 to 80 degree. south".. t. 'lb. planel of _jor

1100em_t an marked b.r .one. or h1&h17 altered and sobiato•• anele.it. up
t,

to 2t fe.t wide, but the adjacent wall rock appeare to be ualtered. A

lingle �r two parallel planes of movement approximatelT S teet. apart

make u.p the uta tault lon8, the width ot YIh1cb depends Oft the number .f

plane. of acwement..

Jointing Noun 1ft app.rox1mate17 three cl1rect1ou. One .e'

parallels the fau:1,t, •••oon4 let. .trl.kee at • large Male east. of north

and. dipt ,.tlt \0 the .�th, 8ft4 the third ••t approximates a llorther17

.trike and, Tad,. 1a dip b. both, <lirectlOD1. two diNotion. an oommon

to both the jo1at. ••ta and. quarts stringeraJ the dirtct10a pare.Uel to the

rault _4 the othe .. 'tr1ldna approximatelt north. Quarts .tnn,el'l alao

occupy a third. direotion which trends perpendiwla.rlt to the taul\ lOne and

dipa .,..rtlcallT or ..t. 1.0 degre.. Dorth1r••�.
, '. �

Jdnera11sat1on

the toUow1.nc table gi..... the appztoX1maw percentage or mineral.

111 t.he altered ..an rook and in the quarts ve1l'l traTet'litlg andesit., ..

cletendned. by Id.oroscopio examination of thin •.etiona.
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• !ABLE?

Altered lall Rock Quart. Vein Quart. Vem

JmmULS Specimen 10. 40(h) Spflc1men 80. 39 Specimen 10. 40(8)

Quarts 10 as 86

Chlorite lS .. tr

carbonate 10 .. S
- ---

na,loclaa. 20 (altered) ... -,

(h.30)
Romblende 40 ... ..

Epidote .uS %0181te S ... ...

Sauasurlte (extreme) .. -

Opaque .. 1$ 8

..

lf1nenli••tl0Jl 18 cont1n.q'�to the son. o.t lnten•• alteration
I'

usoci&te4 with the, p1a.nea of movement. Loca1l,r & quarts vein 11 toun4

1ft the h1ghl7 altered. rock" 'lh1s quart. veln U lenticular and fIA1 pos.e,.

a max1mwa width ot 14 incb•• 01' 'IlIAT deere... 1a .1•• to •• tringer.

Sulphide ldn.ralllatiOI1 ooeul'l .. cU••em1nat;ed replacement. ot the

h1gblJ altered wall rock, or •••••1..,•• trl.ngel'l 1ft the quam. Ib.N

quart,1 1s absent, nn.te .trinpl'l parallel to the tau.lt. son. Itll1 oocur.

With the adven\ of .tl"Ms•• tract"u'., were ptoJuct4 in the andesite

&lon, Which hld.1'Otbermal .olutions mer.ted 4nd a1tared. ,the rock 'b1 a1ter­

ins the original mineral. and 1ntJ'Oduc1nC ft" !d.nerall. Ol1goolaS8 18

.xtramel1 aaussurit1..4 an4 amphibole 18 altered to chlorite, biotite,

carbonate and quarts. Quari.1 "u introduced and • minor amOl1l'1t ot car­

bonat. 18 associaW with this 8111clt1oat.1on. tater minor earbonat1-
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••tion 18 shown by atmgen of carbonat. which tormecl after a period ot

. &actunnc. , Ohlorite, ot' the yuletq penn1nlte, has &110 bee introduo­

ed along atrlrlg.rs. Irregular muses of chlorite aN replace4 by rounded.
.

...,.e of .pldot� and. S0181te, which occur alon, oN.hed banda. The

later oanonate atringen au.t, Itrhgera of chlorite.

Tourmaline was noted in one tbla I.etton. It replaces the
, '

Yein quart. and in tam 1. replaced b7 lulphide.. The tourmaline 14

trac'blred and .tr&ined, and theretore wa. probablT deposited dllrlng the
, ,

.Ulclt1caticm 'belore recurrent lI.anment along the t&lllt.. (Plate U,

Fig. 1).

Anenopyri.te, PTl'lte and ch.alcop.rrite are the onli 8Ul.pbid.a

present.. lioroeoopi. examination .bon that pmt.e 18 IlOS' abundant.

and OOClll"8 aa 1rl'egu.1ar .88es replacing clUshed <luart. and a8 .trlngere

along frao'blre. 1n t.'h. quarts. Chalcop,yri� 1" ...con<t 18 "1&\1.,.. abwa­

dance and. occurs in the .&IM habit a. the vp1te. ',' �ere 11 • alight
.

-

tendency' tor eontinelll8nt ot tho' chalcf)Plri.te to tracturea. It alec re-

places the p;,rrlte.in ineaulal' •••e8.
,

Arsenopyrite WU Dot ob.e,"'

in the poUshed. '.O�Ol1, but s.e present 1ft the hand epeoimell, Md by

eompar1.on 'With oth... 4epo.lt8 where a1'8enowr1te occur",tt, i. probab17

the oldest. sulphide., : •

'araeaneste
The followin, diail"U 1UuI tr.t_ "the .eflUenc. ot mineral,

deposit.lon.

\
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DIAGRAM 6

HIDROTHEEWAJ..

farb'

ruCTURINQ

Quarts

fcurulin.

Monte

Epidote and
Zo1alte

Carbonate

.lrs8Dopyrlte

-----

-

-

- ... ------
c.

-----

*

P,yrlte

Chaleopyrite

----

•
In hand specimen on1T, therefor. "lati". age 1Dt.rre<l� from other deposits.

GROUP'

kcatIon and £tve1o:pmen'
Th' Ql"QUP , pita are iT> teet 8OUthwu\ of the lOUth ebore ot

. !omber lake. !ombe:r lake 18 halt. aU••outAll'''' of tb� rtUa,. of

Crelg..\toft and north or th. Beaver Llk. hlghwq .. ahon CD ](ap I.

Group' con.l.te or .1x .man pits 1rh1ch lit along .. faul' son.

trending 1'10rt.1t liO 48,,,.........\. The rault. lone extends oyer a length ot

22; t••, and then the traottu'1ng decrease. in intensity and. grachtall7

tade. out. &long .t.r1ke. Izploratlcm 1rOrk wo oonclueted alone tat h1gb]J'

Ihearecl sone.
•
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Geolc:wica1 Setting

X1nera11ution occure in ande.1 te ot the .bd.8k I1"Oll, or

nieanio rocks. The and.aS:tAt ia part, of abel\ of .olca:n1ol 111ftl

.eet of P'.l.1ft non.

Thell1nera1intion 1. Itractura1l7 oont1'011.4 b7 the fault

trendin, north 1.0 degrees wea' and dipping ••rt108l17 to 10 degreea

.outhweat. thU SGile appears to be ott••, to the len at, about 60 te.t,

trom the north enel by a possible fault. Anothe .. explanation tor this

left-hand ottae' is tha' there an two 'Xl echelon Ion. prdent, •

.

Quart. and. sulph1de. OOCUl' lrl b1ghl,. �t.eN4 and .chiltoae ande-

.ite which mark. the son. or tault, movement. th. quart. ooourt .. a

lent1CN.lar niD ranch, up to )0 inch•• Wid.. two .ad,ti.s ot quart.

are present. One ',le ooar.e-g.raifted and white, the other 1. t1ne-grdraecl

and chel'tit-look:1n,. Tn. two ttpea snrie into one anethe... �. co.l'$'"
.

,

gra1J:led y.net;r U min,rill.eel b,.J)1l'ite cube, up to ')/16 tit an inch.
o

••
�

•

The O1biG Writ. fDIq oecu .. di••eminat84 o17ltal.1 01." a. maa81". bodie.

in the fractured qu.rts. Stringert of mIls8i". write are al.o tound

pannal to the tau.l\ 8urrace. In the t1ne-gra1ne4' quarti' the P11'1te is

aleo t1n�a:1.n.d and do•• not. .how Cl"y'Ital. tON to the .ame degree a.

in the eoa:rse-gre1ned quart.. lfolybdenlt.e allO HCUrs 14 the clen•• q,uut.

but is not pre,.. t 1ft the ooara. Yarlety.

JI1orotJcop10 exam1:rlatio.n of. th1a ••et1on. anel," polished .eotion

of the aiD.re.l1.I.4 q,uart••hon 9S pel' cent quarts, Ja per ten' ••nett.,
,

1 per cen\ chlorite and a tuee of _tallic'rain.ral.. �e quarts grain.

are tn.�re4 and poe••e. sutured boundarie.. 'lb. larger grains ot quarts
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ROW rec!7.talllsatlcm alOlll their boundarl.el_ Chlorite' oacurl alona

the oN.hed quarts boundari.. and is replaced by' .encite and Illlphld•••

Serlcitlaatioft 18 patcbt and appears to have prooeed•• during the traatur­

ing pel"1od and alao atter tlur c:ru.ahing. the lulphW•• Oon8Ut. .r pyr1te,

cbalcopyrite and ephaler1te. PTrlte ocoura 1n a tew larce ..ses, usuallT

along fracture. •• hal been d••oribed.megalcopioallt. Chaloowrlt. 18

most abundant, and 1" OOCUrl .. irregular ••••• and along fraoture. U i. , ...

the quart. and .. irregular replacementa ot ppit.. Sphalerite 18

as.ociated. with and.'wa. probably deposited at the lame tim. as the chalco­

pyrite. the chalcopyrite. however, was depolited over a lreatel' time

range as 1\ 1•••en to rep1a"e the sphalerite by tin. irregular hap­

hasarCll7 located. bodi... (Plata 11, rig. 2).

Paragenesis
1'h. ·following diagram illustrate. the ••quence of mineral

deposition,

ORlOD

tate

PRAC'lOltno

Quart.

Chlorlte

Sericite

P.Yrit.

Sphalerite

Cl-.alcopyr1te

.... ---_ .... - ...... -_ ....



DIOI lll! COPPER

too.!tlon

!be Dlon take shatt 11 approrlmatelT 800 t••t west of the

north end ot Din lake •• Ihown OIl Map I',

Geological lettin,

.. 8batt ,even t••, .quare and of unknown depth baa been Sunk 1D

granodiorite. Th. Iranodlorlte is- part of • masa of Stockwell., (1946)

)"ounger tntru..lons l71nc nat of l'hantOlllak� and .ast ot BooUeog lake.

rus granodiorite 1, cut. b7 a dike ot Iam1n1a porpbJ'rr aoutb. ot the
o

o •

•hatt.

The .ut sU. ot the .hatt 1e bouncled b,. 0108817 lpaced ,Up.

Itr1k1ng north SO de,n" ..,' and dippinl Tertioa1l.1. Striae 1nd1oate .

• hon.ontal mcwement. 1'wo ••ts of Joints along 1Ih1cb there hal been

movement are present em the 80utb alde of the Ih_tt. one .et ,trike.

north and d1pe vert1callT, the .th.� ,trike. borth SO to 65 degre•• east,

and dip' 10 to 8S 4eIN.I northwest. Flft7 teet ... t. of the .hatt the

Iam1n1t dike hU been di.plaoed, teet to the right along. plane Itrik';'

1ng north 1$ degr... ...t and dipping 60 degree....t.

Jl1��11Iatlon

Jftn.ra111&tion is oontined to .. traetv.N son. in the grano­

diorite. th. leinis porphyr'T tit.. intmd1l'lg the granodiorite Inuth

ot the JJdnenUsat.1oft 1. bO\ .s hlghlT fractured ftOr 18 1t. altered or

mn.rallsed. 2'11. foUowing table ahOlt'Ii the approx1a.te percentage ot

.1nen.l.e pl'$sent. I.. the alteration of the granodiorite progre.se••



tABLE 8

•

l1naltere4 Altered
Granodiorite Grenodior!t.e Ore

1391 1)92 1393

Quart• 2S
.

3S 30

Chlorite S tr tit

Sericite 10 '9 69

nagiocl.aa. 34 ... -

.ln30 (unalt.)

I-Feldepar 20(un&1\) 15 -

Biotite S 10 ..
.

Calcite tr tr tr

Epidote ancl ,

Zo1aite tr U ..

Alte,....Uon hu brlged the ligh\ p1nk.18h-grq weathering grano­

diorite to • 4arlce7 greenilh-grer rock.. '!he rranodior1te haa alao ae­

creased 1ft crain .1se. Seric1tUI,tlon is the aa1n type ot alteration.

Thert hu been ftO apparent, ,U1c1t1cation othei' than th.' due to the

feldspar alteration. Plagioclas. teld.epare bave been e�l.te1T con­

verted to ••r101t., 1the..... potaab teldspar. remain l'elat.1...e1y unaltered.

"' 811111lar eondition 18 4eicr.l.bed. by lohwartl (19", P 192). there 1. no
>

chl.ortU...tlon ...oclated With the hy'd�oth.rmal alteration. Chlorite 1.

present 1A the unaltered rock, but as alteration inc"'.... the pro­

portion of latb'Jj.l1k. biotite inc",_•• and it baa been concluded tbat

the blo\1fA haa been recollTerted traa the chlorite. the chlorite 11 pro­

bablr due to d.euterio alteration or or1ginal amphibol. 01' b1otite. ..
.

lliDo1' amount or carbonate 1a preent, pan of wbleh w.., d..rived trom
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deut.erio alteration and the nma1nde" ... 1Dtrodllcecl. Epidote and

lo1a1te anoc1atod with chlorite oceur in aiJlor quantiti.. 1D the

\maltel"ecl aDd altered rook. J. clwterio alt.rat1on of t.lapa!" and

terrougnea1an a1D.ra1a appears to be the explanation tor their de­

position.
I

Sulphide a1nenl.l••tioo canaiate ot Writ., Plrrhotlt4a, lph&1er1te
... .'

and ohaloowrit.. Jlegaacoploal.l1' eulphid.e. �ppear to be t1ne17 418-

IMinate4 throughout. \ha.. rook, With gre.te� cone.ntrat.1.ONI along woak

foliat.ion plap.,. li1oroaoopl0 ,tu41 'howt that; chalcopyrite 1, the 1lOIt.

abundant eulphl4e. It, OOCllr8 a. irregular ma•••• an4 18 found alona

tractU.:es between .ul within the gangue mineral.. f7rit.e,· P1nhot1t4 and
.

,.sp.�.rlte are le.1 abUndant., with P1n'hotltA 'beug ftlatlve1T scarce.
-,

.

(,late 12, ,�,. 1).
,

J7ri'-,Ju tl;l. olde., and 1. replaced b7 P1rrhotlte IpIlal.ritA

and chalcoPlri.te 1ft tha'\ order. Small au... ot unreplaceJ. p;rrrhoUte
.

are found withiD . the chalcoP11"i tAt and theretor. P1l"l'hoU te 1. d..finitely
,

older. Two explanations tot' the rel�UT� ..g••.ot aph&ler1te and ch8lto-

Write are p�.ib�••
'

nne .-'peck.· of chalcopl.r1te oo.;m. withia lI.rc.

_S8ea of .phalen". On- exrl&nat1on to¥' this 1. that, the two aine:ral.

foraed .imltaneoo.sl" then with later chan,. ln condit1on. chaloop�r1t.
,

••parated. w\ by •.xaoluUon. 1'b.. 61t.ml1tl,.••%planation 11 that, th.

chalcoptr1t. t. J'OWlpr and 1a replacing the: .pbal.erik. the ni.tel'

prefers the lattar explanat;loll .... the chalcoP1l'ite inclusions art too

1I"rega.lar an4 � too 1rtel"tllflrlt apace4 to be .XP'la1ned b7 the e�...
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Paragen.. is

the toUOIIing cl1agraa 1llu.tr.te. the .equenc. of a1Dera1

ct.poelt1on .. dete1'lliDe4 b7 aioroloop10 examination.

DIAGRUf B

atDROTHERJaL OJlIOD

Early tate

)'BACTORm

Carbonate.

Sericite

r,rl.te

I)'rrhotlte

Sphal.rl.te

Chalcopnite

----------
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DDCUSSICIf AtID SOUlU

?)'pel or ])!poliu

Ole'litioation ot the difterent a1neral depoIitt into VPtI

is b...d on the oonoen tl'ation of 10•• II1nerall and the abean.. of otb_.

'!h. following table illuatratel the degree of abundance of tbele JI1nenl.a

in the nrioua typel ot depoeital •

Quarts
Ankerite
caloite
Chlorite

I
Sericite

I llltalUc J8.nenla

j ��te
� iy'rrhotite
I Galena
I IfolTbdeni te

Sphalerite
ChalOOWrite

I'" Oolcl
":'"'7' fouul.ine

I Quam
I Aakerlte

I Calo1te

� Cbl.or1te

� IpUote & Zo1llte

!:I
Serlotte

� ....rite

, ..taW.c lfinerab
-

I - BMJa1 occurring abundantly.
• .. •.,.... abundance
• .. Ilia... abwulanoe

E)
- ..., abarldlDt ..telUc mineral

, ) ••ft,.,. to mor abwldlnt .tallio a1neral
) - lIttall10 ldJIera1 Dot occu:r:ring in all clepoa1tI and. preaent in .0..

.... 'ta, or it found in aU _politi ot that pani.lar t.ne, iibeD

...... in wry lI1nor UIOWlU.
(1) lanial--llal.onq Gold lf1ne and GNU, F aineralllatlon belong to till.

trpe.

i1)
Ionh tftftehel ot Group • a1Mftl1ution and Group B MineJ'&liHU.
0_, D and Group E.
Groap Of the N.woor lBne.
»1_ :take cropper alnenliuti_.

x
-

-

*

*

-

(X)
(*)
-

x
-

x

x
*

x
*

*

r
x
-

-

x

x

(X)
-

-

-

x

I
,
-

-

-

*

x
-

*

*

x

x

(X)
(*)
(*)
-

-

-

(x)
(*)
*

I
-

*

*

*

-

x

*

*

* *

*

x

X
(x)
(x)

*

I
x

(.)
-

-

.. -

-

(x)
(x)
(*) -

- -

•x
*

*

..

x *

.. *

Xx
* *

* *

..

-
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There are certain l1m1tatlOM 1ft the preoed1ng table which

mat 'be na1Ued before oonclusions regarding the classification or

the ,depositl JIItl1 be _de. Detail ha. been ••erlticed til order that more

important facta JIIa1' b. emphul.ed. A cert&1ll amount of exa"erat1ota in

•• t1.JDatinC relative proportions of the charaoteri.tio Ilineral. hal been

.ad. in order th.t d1tterencee irl the deposit. may be magnified. Hiner­

ala eharaoterla1q a putt0t11ar trPe or depoe!\, though Dot compriSing

the createI' percentage of the m1..-,era1e are 111 ted as �bundan \ •. lIh11.

othen though relatbely abundant are liet.e4 u ocmlrr1na 14 minor

abundance. An example ot this s.. found !n the sulphide replacemetlt de­

posit making up the DioD lake copper mineraU,.Uon. .An approximate17

eorrespcnding content of about ,0 per cent quart. 1. present 1ft the un­

altered granodiorite end in the ore. A_ DO marked addition of quarts

is recognised., the .1Uc1t1oation 11 Ueted as pre.ent in minor abundance.

l'aU Rock .4.1tera tion
_

'Iall rock altera t.ion, :regardloll 01 th. roGk trpe, take. place

aocorditlg to a definite sequence. A Ed lWlor dniaUons tro-.a thi.

general ••t acber.'lG h&ve been noted, and 'W-1th the exception of earbonaU..

lat1on... pneral rule i. followed. Alteration 'by deatel"io soluUons i.

_sksd. 'bt t1t�rat1on relaW t4
_

the later fraoturing and h7drothermal

801llUons •

In pneral, d�ter1c _1 terations are caue"do bl the I.e tion of

gasss and lfolut-1ona present_ ,.1th1n and l"elatttl to the eoUdit1ed _pa.

Aa phfSico-chemioal condit.ions ohange, the primaq ainenls ar. cbanged

over into sin.rall 1101'9 IItable under the prevailing con41t1ons. .Ferro­

magnesian m.neral. aN tiret. reconverted. lnto !RIdnl.r chlorite, and lald-



- 47-

-pan change OY.� into u.1n17 ••rlcita and caloite •

.llterationa by hydrothermal .01utiona are due to the addition

and ,subtraotion ot ione or elements .. and ehem10al reaotions re.ult,in"

from the presence of residual solutions whlch emanate lroIIa the magmati.

res.rYoir atter intruslon 01 the 1Mg1Da. laplantie. in the meta.OId­

tla.. noted. cons1at of ch1or1tl.�tion 81wall succeeding .Wc1tlcatlon and

carbonatl'atlon, and .er1clt1••tion succeedinl chloriti.ation. Metallio

mineral deposition 1a ueual17 the younge.t. A eoquence in agreement With

the on. DOte4 baa been d••cribed' b1' Lindgren (1928). In the TariOl.1'

deposita he ,tudied, terromagnesian minerals .ere propyllti.ed. and with

inoreae1ng inten8lty 01 alteration. chlorite 18 replaced. b7 .ericite.

Quart. though a .table JIlineral mq be •• :r1e:lti.ed and. chloritllecl. G. I.

Schwarts (1939) _de a ltudt ot h7drotherul alteration .f igneou. rocks

and h. also reviewed other Uterature on the nbject, and noted a 81m1lar

Th1e is only a general pattem ancl 1. not strictly adhered to

1ft "err depoeit studied, but • clrtain degree of agreement 11 present

in all the depoe!te. 1bl. eequenc. ot tinal depos1tion doe. not. mean

that, the introwctlon of the alteration ainerall mentioned ... all post­

lUicit1catlon. It, both pre-date. and post-date••Ulo1t1cation, but

.U1citlcatlon hal beeD superimposed on the prior alteration and onlJr

the final period or depoaitlon 11 ob••rved. J. tact worth7 of note 11

the abort period ot sWeitication relative to the other pe1'1oda 01

alterat1on.

So tal' the d18cuaslon haa been onll' descriptiYe, not. .xplanatort.

Literature plbl1shed on wan rook alterations 11 also IlO8tl1 de.crlptiyt.

To explain 1Ib7 • particular alteration aeq,ueno.1I prelent in particular

type. of rock i. a re.larch problem in 1teelt and w111 ftot be d18ou.secl.
I
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'!'he explanatlon lIWIit ult1llatelT depend upon tbermodJnami. conslderation"

the enel1!'1 change. inTOlftcl in anembUng 10na 01 elitt-riDe .1H and.

abange 1ft particular Ory8ta11&ttlcel, and the _ttect, 01 thelr ooncentraUon

in the Jd.nerilliins .olutlona and 1n the 8011clllinera1a.

Orlp;1n or t.1ote llineral DePOs!ta

In the formation' 01 _talll. mineral clepo_lw two £&O\ON

are of _jor importance, (.) the origin 01- the mineralising .olutlC1lI,

and (1)>) the formation of till'll"a alone which lolution. tranUecl and.

where they depoe! ted. the lIdneral.8. Upon the.. two factors aleo c.tepanda

the age or the mineralisation.

Th.re i... general agreement among ceologiata who have worked. .

in the r.u.n n.on area, and among ,eologiata who hue workecl in other

are.. where s1mUar deposit, oocur. that, the a1neralilation 18 "late4

to 19neou. 1ntru.ion. Bl"tlCft (1918) based h1I conclu.lora on the tac'

that there 18 Dl8cov1te (aer1clt.) and tourmaline 1ft the depolit..

't'he•• mineral, could not haTe been derived froa baaio volcani. roeD

that surround 10m. of the .era1 depoe1te, as the•• rocke lack the

nece••ar.r radicals oi- elem.en� tor the tormation or the.e mineral••

Tourmaline and J1I1IIccw1te
.

are llauall3' a••ociated. with lntru.llona, \hereton

the presence of the.e Iluerala in metalll. atneral clepoelte indicate.

the depoe1ta are telate4 to !&neoul 1ntro.siane. B. a180 • t&tel a. eY1dence

that the Jd.l'1eraUaat10n occurs a ehort surtace diltance -113 troa 1ft­

tru..1.,.. bodi••• and. that the vertical. 418tanoe to the lntru8ion 11 pro­

bablJ'l••s.

!here poe two possible igneous .ource. tor the atneral.1s1D& 801-

utions. The lo1l1Uons _y haYe onglnated. as emanation. troaa the In­

trusiYe .... Ihortlt' after ttl intrusion or durin, 1ts 1l'lt.ru..sicm. An-



other p08libl. lOUrce 11 the emanatloD ot lollatiolW 41rectlT trta the

parent _gma "'8"01r. U the lolutlonl originated trora the lntNaiy•

.... then the aineral1'atlcm wou.ld be related., to the age of the in­

trusion it 18 "Iociated wltb. BOwe'Yer, it the .olutions originated. trcra

the parent _gma ".,"air, then the a,8 of mineraUlatim cannot. be u­

oribecl to &n7 one tntrn.ion ot the area, and 11&7 haTe been emplaoed arrr­

time atter the tintt, pha•• of the 1DtNllons endecl.

1b. ori,lnal aagmatl0 reservoir could '''1l1' hav, been th'

lOUrce ot nsidual mineralllins .olution.. JQ.nerallllng lolution. W'OIl14

be in a caseou••tate within the -&matio chambet' where the temperature 1.

18 above the. cr�tical. temperature ot .,the :residual .olutions. The.,

thereloN 'Would, rapidl, 4it1\l.8 through the rock aided b, pressure • t,

depth. till. temperature below the. critical temperature i. reached.

The gaseoul .tate would theft change to • llq;uicl .tate and w0I114 m1crate

until. tll'YOU.J'abl. condItion tor depos1tion ot m1neral8 would be en-

-

eounterecl.

The alternatIve ori,1D tor the min.ra11.in, .olution. 1. that. thq
,

were related to the end products ot the ..nOll. 1ntl'U8IYe mu8el·1ft th.
."

,

I,. f� . ,

area. their transportation .. a sal or l1quU wmel <lepencS on whether

the oritical temperature was reacheel. -!he age -of minen11lation wou.14

oorrespond to the age ot a particular intrusion.

Regardle8. ot whether the mineralising solutions oriC1n4te4
'"

tl"OJl the original. aagmat18 chamber or I.. nanationa trOll .. cooUna 1D-
•

trueiy. mul, the d.eposltt are related to igneous aot1:ri.t1 and hay. been

a.poelted dllring a definite ace. The yariab1l1tT of minerallzati01l wOt1ld

primarilJr be oontroU.4 by the ph;Yllco-chemical conditlons prtrf'aiUng.
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I'ialNrel are important 1ft the control ot Id.neral depos1tlon.

1lineral1.ation in tianree hal beeft Doted 1n the b18k Il'OUP of yol-

canio rocka and 1n fissure. out.tine the polt.-Ir1sll int.rl.l8ions. F1Isurel

mineralisation can onl7 be da�.4 relaUve to the _J)08t-lf1Isl1ntl"l111ona,

as "C\lrrent Iloyement. al�, old taultl related to the Amiak croup lold­

ing ma, alao take place due to ,trees•••et up eluring and atter the period

of int1'\18101'1.

Two general trende of taulte are apparent with probabl1 cI1tterent,

age. of mineral1.atlon &a.oOt.ted With the.. FlanN' t�d1nI ...t ot

north ten4 to be pre-la1nll p-an1te. StooknU (19�6) noted that ..
, ,

lam1ni. lrard.te dike cut the al"leraowr1te vein .., the Neqor adne. i'he
I

,

wrlter how....er, ..... lamini, dike on the ea.' 81d. of the 'VelD, but w••

unable to trace 1.\ across the 'Vein due to a thiok cover of overburden anel

mine .ute rock. At, ])10n lake', granodiorlte 18 replacecl by IUlphid•• ,

wb1l. �earb7 1am1n1. granite 18 unaltered an4 1••• r:ractured. Fl••ure.

trending eut of north tend to displace JCamin11 cran1te 41ke.. Iam1n18

dike. are displaced. by £i8aurin, 1Jl the north trenches of the Group A.

up area anel by the faulting of tM. Croup B ain.ral1lat.ion. At. the

Henning-Malonelldne fissure. trend •.,t of north acros. the dioritl.

facie. of the granodiorite, but. their age relative to the Kamin1. granite
, ,

18 not known.

the age of mineralilaUon may 'be related to the granodiorite or

to the 1am1n1s granite. JUneraliAtlon along pre-ram1niS north...,t
, f

tiesure. 18 relaW to the emanation. trail. the pre-laa1nil intru.ions.

lortheut trending fissure adnIJ:rallnUon 11 r.lated. to either pre­

lam1ni. 01" posWam1n11 lntrus1ona.
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IONCWSIONS

1. Two main tne. or dneraUa.tion oocur 1A the areat (.l) Sulphide re­

placement, deposlta, and (I) Go14-quarts-4Ulph1de .... ina.
"

The gold-quartl­

Mphlde ....ins baTe been turther subdivided on the balia ot cena1n

characteristic" Idnerala hto. (1) gcld-quart. 'Yein8, (2) 91artl-eulph1de­

oarbonate Teins, (3) quarts-wlphide nins, and (4) quartl-areenop)'J'1te

"in••

2. WaU rock alteration and depositicm of _taU1. mlnerala baa tak.n

place at. h\$rraedlate to high temperaturesj and hal been cau••d. b7

hl:Uothermal .elutlona Dlicrat·1n1 along tiasure••

'If The a1Mral1.aUon is related to the granodiorite or to \he I..!nil

crani"_

I.. A det1n1t8 a.8nce ot depo.ltion is present. 11th the exception

of earbonat1saUcm, which -1 be depoaited at arrr t.1m.e durin, the ••quenc.,

ohlol"1t1aat1on _l.qs eucoeeu!s 1111d.t1oatlen and usually oarbon.tlla tion,
"

and ••r1oitlzatlO1l succeeds chloritization. & the deposit.ion ot I88ta1110

mineral. J the au.lphlde. with the exception of P11'1t. and ..reenopyrite,

which -7 be d..poll ted dIlring the beginning of the mineralization, are

the younge,t. A general. .equenee 1a pyrrhotite, calena," Ilol;rbdenlte,

ephalerl.te, chalcopyrite, and nattve ,014 whieb 11 the la.t to be d....

poaite4.

S. fable 9, summarising the diltereno•• 1ft the trpe8 of min.rut.aUon,

sbows that with the exception ot sl1lclt1oa.tlon, carbonatllatlont

ch1orltl1ation and ••riclt1aat1on occur in var;yiJ'lg amountl, either
:,i
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alone 01' together. Since the deposita OCCUI' in ,I'ockl ot approxllaatelT

the .am chemical eomp08it1on, the t1J)8 ot wall rock alteration. dependa

on the nature ot the h7drotherma1 solution•• and onph)rllcal conditions,

Reb •• temperature and pre.sure, prenlUng during depoa1t1on.
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