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G E O L O G Y  

To m c h ,  196L 

The property Is located at Lat . 52'b681(, 132'02 m the 

the sauthermost sf the two main Islands: of the Qrneem Cbr1oZ;te group. 

Tasu Somd should be suitable as a harbour for kscersn-going ships. The 

sir f Ping distance to the property frm Vancower is 588 mf les and frm 

Prince Rupert, 250 mi Ies . 
Sandspit airport is the  closest. regular airport and Is 

approximtelty 35 lgiles frm the nine. 

M X S O B W :  

Zn the years 3190'7 and 19%) the Taasaa Pibfning and aelting 

Co. Ltd, staked a group of 17 clafmt Fnm 1913 to 1918 the recorded 

production was 5880 t m s  of cup~lferous aagsnetite which was shipped t o  

Tactma. (This contained 9L oz . of gold, 2&08 oz * s3 lwer  a d  165,566 

pounds of copper .) 

In 1953, two key Crown granted claim known as the Warnick 

and the Tassoo were bought a% a Sheriff's sale by St Eugene Bl%ning 

C o r p ~ r t a t i ~ n  Ltd. Nineteen add3itiiona8 claims #ere acqufsed before 1956. 

Ira. 1956 'W.sErob FIines Limited mts formed and exploratim work 

ctlmsrenced. In lake 1959 $he exploration was suspended due to provincial 

regulations which were brought into efrect a t  that tine atid which affectad 

directly the expost ef firm are. 



and m@l%ng the exP~msivs29 d~?ra l&zed  zan@s has mntinaed to date* 

3%~ P~pgraphy i n  %he vic%n3ty sf %he ore depswi8s fo 

%amta$wus aad rugged, Average sJl@p@ awe% %he I % ~ C E Q ~ ~ X Q ~  LQBI As 

0 
30 but thle slap@ f s no% ans8an% due l o  E Q D ~  :s$sap p&%"ckes a ~ d  the 

O C W S & G ~ ~ .  staega-egded gaily er cl2f f, 

Bad arsck is VBV close %o s~r2aca,  Tke ssiih :!.ayer 21s 

usm8ly aaHy 3 to 6 faat %Mek, &&crag averages aha% 115 $o 25% of 

the $o%a$ a r m  ~ver3.yAng %he mbaral&zed zdnes buQ bad XOCI~C ~ W H  S U , W ~ ~ G ~  

b s  Befen wrSabH3~ de.korlsrstoii by ~&m.bhsrfng processes r@sul%iiiag &a 

f P & Q ~ X @  b~01~~~"ir C W $ ~ ~ ~ % E Z ~  EQ%@E%Q 2, TnAs ~6;9%(55: of  93- OI%@Z%C~~ extends ts 

28 or 40 fa@% h l @ v  8ba sarf@c:@, Pihay of tha Y Q C ~ S ,  O S ~ @ C % Q % ~ ~  8h@ 

&~PEL%S&L*@S, *$pear to 2a X%%$Ba a&f@~$ed  by S U ~ ~ E ~ & C % Q %  S V A T $ ~ C ~  ~ ~ a a h a z -  



Uwer Tarioss$c ase Karpngaaa) a%& &a wrn i s  Q V O T X ~ A B  by &in-bdld& 

dark Ifmestoaes and arg&lL&$@s (Uppax T ~ f ~ 8 8 1 ~ ~ M a m : b n ;  H Q Y ~ ~ P  to 



me Kunp f@rm%%@nn fa ;  11aa11y overlain mc=8&or0g%lbly 

by fra~e~fpta1 sandtesites @A! $he Yakom formtfsna, (H&dd&e Jurass%e.) 

Rmercpw dykes an46 s i L l h s  of prphyrAtfc, feldspathic 

dioziPt14 (Grey Porphyries) @ e a r  d$h$n the arm, "%("Basssee fatmsives 

g~sm a p~*tgbomL s~ries, fhe ~ra~iXy represea~at%&96~ of  whi& reseab11~ 

the BBmttXed prphyrribersgg, SO%@ sf these iaa~asives have hen pr~3aLly  

altered %e skznD me early grey p ~ q h y r i e s  daSS.nite%y cut elk. of *he 

A h & n %  dykes oP hsabe  awd ~aftbrs %n$mde a%& ~f the racks* 

0 
an%$cline %reads EII go IZHIJU and pla2geb5:  bat 20 %a %he -st, This 

aantAclime f B barn as the BeO~&a 26na &;~$t&~Bfse~$ or O r a  Zone Apceh. 

The a ss&dlage of s@d&aewta and r n 2 , ~ m g ~ s  83i.4~3~3 f=~diate ly  

%s ehe mrfh 05 ah@ a@r%h@r~ms;k ex$r4zAVQ af  $he San Crbsa&awal h % h k i % l k ,  

me f s l d h g  ws pr~"mb%y Q result 0% tka &a%zasg$am thPs b$holftka, 

I f w  %he at3cinf%y oP %hi% mfnora%%ned ecms the walanfcs a d  

s@ia$%iamfs are $bughk to eaxss$$$u%s on%y a 2hBn ~ a d g a  ov~r%yiarag the. 

dlarita, Tne diosi%e mntac%: my dAp &94 gxadwlly  to the nor%h mot . .  



to ka 3rd clad 4th order to the o # ~ i a z  wan& syste~an whX& strikes 

~30-as0 west parallel to the Dervlli E%zult whcse trace follows the steep 

c~n*hen~cp1 sItei~4lf eslesng that WSP CWSB o f  the (2u-n GbrlLotts TsTands. 

: S - S ~ C ~  Table ( T a  a 2) 

(a) OEdea: VaXadcs:  The oldes-k rods fn the a rm  are f%ne-grahed 

rocks h O  t h ~  Oldex V ~ % a % . t S c s  ~qhar9 A t  apjpwrs eks o c a r  as sills, 

( c )  F b o u X t s  : See Bo%~B%$ngSB = f i i ~ r ~  f s SO%@ e v i d e n ~ ~  %'ha% -&he OLder 

6 )  L r  a s :  Ths Zor:.sgs9aeg surfaec; s%bgh%Ig aod%Z$sd by 

a~ashrn, Va3.3-ct3ys da.s~z%ap'sd along %Baa VCJX~$~LPIEB $au1$ Lbes and the scarps 

.mre BO~X~~AQSL. a0c?d2Aad~ %'m5129ag -my hava co,r%E-g%~ued dux%ng *&his p r i e d ,  



A, Sutharlawd Brown (BCDBB) 1) Base: kssSve  grey Iirassstoxaae (Kamden) 

was dspesPtatd over the aforment%~md 0.ka~r VaIade S Y . W ~ S C @ ~  

( 5 )  *idernce ker are-Xwrp er~psbn cxf o%dex v~lm&as and far age af 

gaulas;;, See Pre-Kww P ~ u l Q s ,  

1, The fauBt-%in~ valley system %s a ~ a r e a t l y  due t43 ~ ~ t 0 ~ 3 . o n ~  

3, 3n places the Kmga SazmtSon a p F r s  ta b p  rsre%as% the (91d~r  

odjaeewq eo esHd fauX& s a r g s  ~mlfild mggesfc tho* Kmp was dqms&tsd cm a 

a 1 p r a  tf vely braken 0ur5ace, 

5 ,  FmL8itr%g offeats have b@@n &?16pk@d 2I.a %ha K m @  forwt&oors over the 

scarps ( b ~ ~ d P m t &  by % h ~  h s a m e n k  wnWurs) &$ d%splacements are nat 

nwxrly ob %he order 0% =&pad@ $ndPatad by the scarps- 

(g) - kkmde irarn920.3~~: - Early rfurass'~ ( T ~ z c & B E ~ )  The X6mp Fo 

1 . l ~  avsrleiAn 'by the Muds F~rmafax~, bdt Pn Tasu Ehrbur the 

Ckandei? is afssiag, X2 ks normlap eoapasad sf grey sha8ss, b%ocky dark 



(k) wwB%@asf@c%s : 1) F a P d o p % M r n ~ i ~ n :  ~ @ @ @ E S  : 13@%21~d Parfi'fsry 

(fn part), 

2) ~E@-BQP@ s ~ E ~ L s :  C&T*Q~B 9f eke ~ O C ~ S  WBPB '&hen 
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See Rock Descr&ptilons, elso Sbrns, 

2.0 Sketns replace silay or ct~gfllacetaxas beds %m lip~estane (Dark Sbrna) 

2,b 'I " I-stowe iifrectly. 

2, c B 1 &tQ1ed P~zphyq:  F@hdspthJ%za%.JH$~n C B ~  EJ16rrd8Psc 

(Tan Shrns) 

2,a $0 Older V G P I W ~ C B :  rare, 

3) b&ner~1%mtiaa: dmetalflmt%omn foE%owad %hr~r 

shms aad prakbly zep~eseatsd (%B QIP eha &am gioetcasomth process 

ConstimnP: dmm 1s : 3,a !&pet% Qe 

3,b Pyrite 

3,c rnLmwr%&s 

3-6 SwLariaa 

mese prphyzfas  ear as d+e S ~ Q ~ S  tredfng m9, 'kith 

wa Y %able eSPps, 

3) kr'k Grey Perpkm dykes: as a.c;~.wlaa p~ctgrassed *he 

2eldspaMe dier%tes h a m e  more and Wra t t i c z . f A ~ ~  (S88 

Tables 1 8 2, 

4) idbrife Gloaeleop~hyzy: (DAora%Q@ Por*y.ry), Further 

d%gferatdatim xeseolted 2.a a F~&%$OEP to d&kp.p%?e 

p ~ h y r y .  aese, dykas md and u-bly dAp 

40@ or 6Q0 20 %32ea east8 



(m) Post Ore Skrams: SewraT & ehe &Ate pwlagrry intrusfvas have 

h e n  slightly alterad to  apih99te garnet skapws, This post-ore skarn 

1s not common. 

(n) Oabbro Dykes: Tha y ~ m g ~ s t  intrras2ves in .t.h area are a suite sf 

bsfc dyPces sf glabb~oic deaJEw~tion~ sera@ NOS to M2OE and 

t, mey ere proSsJsb2.y Tertiary fa age. 

&.gpasiderabla;r wve~en% h s  taken pIa$:@ s h w e r n *  00 the 

ore deg~lsit&en, The goey prfiyries $n%mded abng a tens$carwl 

froemre 8ysPm t h t  t t m d e d  24XJ and dfppad 60' to the NE or SJ. The 

system 09 fmsturae strsklng ra~rs H'PRi. Dip 60° ta B. Host of the 
0 

wbbro?bc dykes OCWW a Q ~ ~ w s ~ Q ~ X  q s P a ~  otrfkltng %-S dippSB.ng 70 Em 

3% wuld $helcc92are a p p r  %hat as -t%ae writ en the tensis9nsacll dirasclim 

f ra etare surSaces, Hnd%v%dw 1 fmlt jk&n@s '&tii.*h terrbwf large dLsp1aee~nts  

are m t  8tmdfLy ~em@zed QP s~r -&?ac@~ 

by o NTJ scrLkdng Saul% t h e  pro-bly dips 80@ to the HE. The B-E off- 

set =crane 1s 5:asfdexed %@ be %he $auE%&d ez%@ms&on 6f the m3.n zoneo 



Older tBsPcanics : (aolpey) : See Rock Descr ijptiom : 

The oldest racks in the area are fine grained &%phiboPfte green- 

stones. These were derived grow vo%c;uaic rocks of the Plancower group that 

are co-relatives of the K%maaLsen fomtlan of northern V~ncouver Island 

(Late Pafeszoi c sr Early Upper ~riassic) . 
The original mtwe of these rocks is obscure, but amygdaloid- 

like relict f o m  suggest that they were flows or possibly incatxkscent 

tuffs. Aside frm the mygdalsJ&l foms there is no other evidence of 

flow activity or 0% any stmctwe that can be readily traced. 

In places the rocks have been variably bleached. The areas of 

bleach are extrmely irae'egulas fn OU%PIA@ but wa1%y the bleaching is c m -  

centrated near shears QF fractwes in the rock aa occurs as a &lo asom8 

~ n r t r ~ f v e s  Bleaching is not so evident away from the ore zones. 

The older V Q ~ C P W ~ C S  ate characterized by a nek.worh of fine erarbomte 

veinralct f ractwe f ilflings . 
Xt is khowht that the greenstoaes in %he vicinity of the ore aams 

csnstftute only a thin skin or wedge between the overlying lia~estenes and t h e  

diarite below. 

The older vslcmics have been al$ered to skarn but the tots1 mount 

of ~h?fi3 fs sm8bP. 

Milnerafiziation occurs only rarely and in saalB aomts within the 

older voPcmPcs. 

NineraEization a d  s h r n  where seen are nearly always confined to 

fractured areas in the imedfate vicfnit,y 09: major faulks that are h m  

mineralization c 



The surface of the older W O P C ~ S C S  now represents ~ F I  arch t?at 

has been much broken by faulting. (See Basement Surface F i g .  38) Some 

of the faulting and/or folding that cawed the arch probably took place 

prior t o  the deposition of the Kunga Fasillnation overlying the OMer Wolcanfcs. 

The older volcanlcs are in most eases the football rock for the 

mineralized zones . 
1: 

N o m l l y  the base sf the Kwga fomt fon  consists of a massive 

grey limestone o f  &mi= age that was deposited over %he Older Volcanic 

smrfilcre. In the vicinity of the mfraerihlized zmes the grey limestone is 

seldom recognizable due to recrystaP1iz;atian to white calcite or marble. 

No foss iPs have been obsemed within this rock a$ Tasu but else- 

where the facies is chraeterjzed by im honites. 

As this rock eomti$,'t~tes a host far much of the mimemli%atHon 

a howledge of its structwe and emgosi%im Is iaporrtmt * ( ~ e o  Qra Controls) . 
This infamation ml9h.t mky be obtalnaed at some distance fron the mineralized 

zones b~helre the rock is reIat8vehy umlteaned. A t  preseBEP; very little i s  h o r n  

of its local ~ E t e r e d  compssftictn. 

Zn places the bsddirrg appears t o  lap against t h e  mderlying older 

bedded black I fmestcsnss , This fac ies is characterized by T4f aaokBs and Halabia. 

Both pelagic fossils. 

Monf te s  were aPso observed u%$hin these beds. These Is no sharp 

line of d-reation between Yne grey 29aestfs%se ant9 the overly%wg thin-bedded 

Ii~es&eanes, but, in the victnity of $he ore zones the thin bedded Iffmestones 



-- 

may usually be seen Frasm 250 to 350 feet above the ore zone. Recrystallizatlion 

mkes daubtful the use of this facies as a structural marker. Certain beds 

of the thin bedded limestones containing the occasHomE aagkllfte parting may, 

however, prove to be strta~t~ltral markers. 

There is emsidedle ewidence of slumping within th9s sequence sf 

beds. Bere is probably a relationship between this slumping md the mder- 

lying basentent topography. There Is also the passfb3ility that faulting was 

active, or internittent awing the time of Xmga depe>siQion, 

On the point. t o  the north of the ore bodies and alag the shoreline 

for mile to the west of Horn Island the thin b~dded Ilmestanes are variably 

altered Lo hornfels. 

8 ArgiL1ites and arglllaceatrrs Binestones nemlly overlay the thin 

bedded limestones. These sac& are cfuaracterised by arnicbeerated m m f t e b u t  

none have heen obsewed at Tasu. LoealXy the upper portion s.f the thin bedded 

Einesk~ne is intercalated with beds of black mssive 1imestorte. This sequence 

may esnstitute a reccagni-le famtfcan. 

Kmga Formation: General - 

Fcrmtisn. Wer the eastern pations of the minemfized zones where work has 

been mast concentra$ed the relationships are sea obscured by recrystallization 

a t  be traced. To the west of the area o f  detailed 

mere? is sane evidence of slw~pfng wi9,hiar pofiions of the M g a .  

Locally the Kmga i20rmtirsae has been ~ ~ ~ c h e d  to fo.m mticliml 

0 stmekwe . See 'f&e Zme B+a%IiclBnen. Although thlchesses of the caponen% 

beds m e  apprently quite =ii&8e there is the suggestim that the beds thin 

L o t s &  the crest of thz arch. 



1 
0 

The folding of &he OPe Bne Arch (trending EM and. plunging W20 ) 

q y  have started during the Upper Triassic and continued until the folding 

reached a clfnmx when the San CYistottal htholith was emplaced. 

ThPs anticlime-like sL]~~ictwe Pies astride %he horst Sfock between 

faults 2 and 4 or may extend even further go the south (Basanent Contours 

bfap. Fig. 3A) . As same of the faulting resulting in the broken arch, or 

horse stkplctwe, is thought to be pre-Kwga (see Page 6, Par. (f), Sequence 

of Ewnts) ;and as tihe shape of the anticline clasely apprexhates the shape 

of the horse, it is considered probalahe that ehe antielline was at least 

mtially s~catenuotos in nature. The orfgina!! drape st~ercttrpe was pr&ebly 

beds towasds the erest. 

It is though% t h a t  uplift awment within the alder woPmics was 

taken up mainly by faulting and possibly with assmiate8 naninw folding whereas 

movement. was taken up wi"v~in the 1irtles$mes minly by folding. mere is 

evPdence of same pm-me fwlting fn the Kemga . 
Fmetw1ng and faultfin$ in the Pisestsnes mPn8y above the fault- 

line scarps in the- Wsment inldfcates that these faults were acklkwe seseqpaent 

to the Beposition of the limeslmes. 

The ore zone arch ccsnstftutes an i~sportmt stmc$waP cmtreP f o r  

tihe mineraPlzratIhm. The crcsk of the a s m e n t  surface trends sore or less 

east-west. To the north of this erest khe sediaents amreratlly strike IE t o  

~ O ' E  and dip 30 t o  !4s0 to the W. To the soveh of the crest and uithfn the 
0 

#3 Zone h a  the strdtses average BJ~O-~OE and dips 20-30 La the I%$. The top 

of the arcl'~ betwean 3 m d  2 &nes fs relatively flat bat farthee to the west, 

where the arch 9s flosred with diarite tihe arch crest Its mcda sharper and 



- I& - 
strikes on the south flank suing to 1 3 0 ~ ~ .  Dips to the 5% 25-30'. 

Thbf ~e1at.f eawhPp of the: frat cmtenk (vl.f:hPn the nrtinemf zones) 

Bm-TIOltd LtOmOE,S: 

1.1 The refationship a% the rabiweralizertion Zo 

&he arch sP;lprpe$we f3 well est&.lI%hed. See Ffgvre %A %hi618 indi~illtes &ontows 

of the basanent swface (md@nlying the Kmga ~$nast;Ornes~ %JFnicEa anombly con- 

a%I%ukes %he fookmll of $he laafneralIm%fctn. Fig. 3B indicates the irm dis- 

&P&utim as telsated to %he ''&chfs skmctme and to othe~ e~ntrols. 

2) kimaestme-W(ilnst~~M~f: Rest xreinet%lim.I;Lm is comcen.%.cated just 

Pbme tihe Hmga-Olderz' BBoBemlcs eontact , Sez &cL$aw. 

3 )  Fault. .uIp-l--s Ck-els r Eineral e ~ n e e n t ~ a t i m  i s  g r a t e r s t  war the old faultti; in 

$he h s a a %  e k  mdo&tedly acted as eh&na~ae%s for &he n%nera5l%mtimP See 

Cmtuw Hap iaPhdflc;%t%ng i r a ~  dist;rZbutfm Ftb . 3B a d  cmwre witla emtom 

mp of &semen% Sndiie8ting ~n-erad cWno1 faults 

h) R-acment : 9%) Certain beds af the j ? i ~ e s t m e  are sele@k%~pely 

replaced *$ck suggesb a physieaje 8s 91~11 as a ~kmieaP em&rols lieglacwent 

is espciafly seleckfve a d  appa.n:en%bj. fsllws silky or argi3llaceaw bedso 

5 )  R*acmenL uf S%mms:: (a) .- M"ir Lianese~:  the shms  selectively rrephced 

ce r ta in  sf l t y  or iapare beds* Beddiag t@xk"~.ee rcmma$s ~ r e  $~&ained in the 

(b) After  __UI__U_ P i o t L l e m ~ ~ q :  ( 2 , )  Along ktorders cl lnC~vsLves (r8.se) . 

[ 3) In brecc %a zones %n gerpmy a 

[ e )  Pf ter Older Yolsanicst Rara. 
e W I L . n P L 9 - - -  P P Z W  

6) 

of flagage 0r a3fml&y e h s e  "i; old chwael faiaPts . 



but aninor folds  in the %$~eskmes m y  also be 9*0r%mt as me ed~4sntroIs. 

may be p r e - b g a  'in age. 

S m  Qfsto-l hR~Xi$ .h .  "%pre age of tl;kzls gxhbup o f  FOG- %B not hm ~ c c - a t e h y  

bu% tk~e!y are. a q h L  %a be pre-Y&,0&031 and s a f q  Lher~fd~e be relaked in k f ~ e  LO 

See T d l e  H m d  2 - Also Rock I P ~ s c F I ~ ~ ~ o ~ s  

%he shore line to %he of the om zams . [See Re@ml Geallwy Fig 2) 

tion ,--- OF ~ Z l f ~ f ~ & f ~ a J f x ~ i ? ; r o c ~ ,  i .e. {silty or  argillaceow 

The aoYe;led pmbpi-kIfls~ HS haa~rm ka grade in%o h8Mlen,dt! d4ar3Pbe and 

$8 a feEeZspachfc ka.mCefs. There -. -.-..-&&=- aysoears to Be&sra$ation 

parphyw se-ence appears t o  &hicken "& the monfth a.%a.y fvcm t4ze CE'&S$ of .%he arch. 
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As much of the m i n e r t i  OGCU~S as selective replacements 

of the mottled porphyry horizons a knowledge of %he origin of the porphyry 

is of importance. Although same of the mottled porphyry is aando%Abtedly 

intrusive itn nature (as indicated in #2 and 83 Zones) of the occurf ences 

reseable beds more than sills. k t  is postulated that certain beds near the 

base of t;he Kuwga were s i l i c i f  led and feldspathized due to underlying intrusive 

of diarite and later the diorfte encroached by f n t m i e n  m its own zone of 

feldspathfzatdon. 

(b) I. PePdspthlzation has ]belafa observed: f t 2s r W l e  in 

that the aliteratim is extraely  se%ec$ive and fs-s certain be& c%osely. 

Contacts are . 
(b) 2. The process of metasm'tllc fe ldsp thfmt ion  is emsidered 

tc be of practical interest in that it 3s occasimally s c e w m i e d  by %he 

formation of mglflletite Senses in fault areas. A h o r n  see 

northem Mest Sayan naouwtafns Ein Siberia, where pa~ghyritie albftftes, 

previousfy thought ts be inkmsfwe, are now h o r n  to be sf memmtie: origin. 

(addition sf a1mPw.m .) 

(b) 3. esls the bsam peninsula of Alaska sinilar racb are described 

as being ~unwab sills - if they are sillsafl 

(b) b e  At Tasa i% was orf ginally thought that. these rocks were 

glowing tanlancfre deposits, but the prevslence 0% f@ld~pi$thf~atff6%1 fsn ttPrae area 

suggests tha t  a n e h a k l c  origin m y  be the e ~ l w t b o n .  Elsewhere in B.C., 

however, the rocks Ri$.ve h e n  described as ~ s . p p o b m i s  breccias." 

Surface exposwe% of the aottled porpl~yy are usually poor and 

rclatfmships are difficult Lo deternine. See Fig .  3 ,  Geelogical P S w .  

Because sf mcerbing. m to the origin of the Hottled b w w y  and 

became of: its inapormce as a host rock f o r  the mifhzraliatim it m y  readily 
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be ?sl$lerstood that projections based m wrong interpretations could ewily 

result  fn sEgnificant errors within the ore reserve. It w a s  therefore 

fcmd advisable to dri ll sufficient holes fbo that incorrect projections would 

not result fn signifEeank errors in grade on' In ouLPine. That is to say, 

the drill sampling is suff9cientIy ardepte so that projection errors for the 

Mattled Porphyries are of no real signifieanee. 

f (a) A fe,~ dykelets of gabbro or basalt are born to cut the ore zones. 

These wpe possibly the earfiest post ore dykes. 

0-4 : The m%neral zones, the pre- 

mineral rocks m d  the older gabbro dykelets are cut. by nmesatas qkes of 

felldspathic diosrite a i c h  usuaBly mew as ma-. Thf chesses, striztes and 

digs of Chase dykes are mrH&Pe in d ~ t a l l  but 4;Re gsneml trend i s  IUW w i t h  

dips usually 60 Lo 70' to the NE or to the 41W. One swam of dykes occurs 

over the a u l t  ( 3  Zone). Another %warn O C C ~ S  prdraPBeP to this set half- 

way'be~en faults 3 and &. ( 3  a d  Ha. anes) .  A khiraed sccws tkough 

(4 : Age relatiomkips %ndfr~ke %hat t h e  feldspthfc 

df oriLes b e m e  more md more 8n;af fh: as L i ~ e  psogresssd~. A grade anal 

diff&rentiatic&n aawencc is indicated. See Tables 1 oi~d 2.  

: Continued differckwtiaklim. 1p'eslalted in ~ra(3iatfon 
0 

s run B% to RiW and ww9 1y df p -bO or 60 to 

the east: fine prafned deriwtives of this rock are greenish in c = c f , ~ s  and 

are lkmaown as &cf te-type dykes . (a nisnmgrr .$ 

of g&brs 

"3 and basalt dykes which usually strike NIOE and dip 6@70% or strike I@? with 

variable, but steep dips (often ~o%E.)  . Sane of the pbbros are definitely 
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pre-dark grey porphyry in age as they are known t o  be cut by the porphyry. 

Other gabbros have been cut, by the dlior4ib-glmeropor . It therefore 
appears that the gabbres were injected aver a pr i& of t h e  as a systew 

cmpletely separate frm the grey p o p h m  d i f f  erenkiatim sequence. 

The dykes are usually thin, emmky froana 5 to 50 feet %hick, but 

.Lhiehesses up to 100 f ee t  Rave h e n  obsewed. 

f ~ r  the fntrwiwe r w h  are Pndlc;sl$ed on Tables 1 and 2. Also see Rock 

&script f a s  . 

(4 "i9 A Aefdsp$.hiaklm csf existing rocks 3 Described 

prewf o w  ly under f 1148.- iws . 
(b) : The: thin bedded sediaents 0% the 

central pw%ion of the Kmga bfaestsnes have been f e l d s p l f a e d  and w % & l y  

altered to homlfe%s. This  has been obsmed fn the sediments an the scaasp 

point '$0 the nadh of the m e  bodies, Ocigltml bedding m y  be seen in the 

altered rock, but as the diarlte is wproached the beddfng fades or is mslifed 

by alteration- Almg the shoreline to the west of the emp point the result 

0% the alteratim of the sediments i s  a fePds@thig: hmnfels rock, Fw*er 

mebs-tim may possibly r e s u l t  in the tgE30ttled Poqhyrjrgg type 02 rock. 

(See BJIott1ed Porpkfly) As one proceeds up the rmd from the c a p  a trmit ion 

frm fe8dspatl18sed limestone t o  mottled g o ~ h ~ y  m y  be soen beat i t  fca not 

Feldspamimtion and silicificat%on has b e a k  observed in "Be core: 

where it. fa110ws certain be& $w a r - ~ m l y  selective er * 

(c) ~ h i n s t  Certain of the rocks were altered by Fe, Hg rnebs-tim to Garnet, 
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Epidote, Chlorite Sham: Pyrite I%nd calcite also ma: e m m  eonslilumts 

of the s k i m .  

For deseripttm oft the Skams see Rock Descriptions, etc . 
( 4 1  sequence. 

This replacaent Ks r-rWPy seleetiw and wmPPy results In a Dark S k m .  

(Garnet Chlorf te Epidote) high chf orite cmgp~ly. 

(42 . This replacaent amrenkly takes place 

in bmccfatfcm zones in the limestme and q also t x c w  within f l q e  areas 

Pn the limestetnes. The ~resullirng skasn is warfable in cmposilon, But it is 

generay 1- in epftdote. 

( 4 3  . This Hs not mc-qan but these s h r m  

make up only a m a 9 1  pereenhge of the C;o&tl+ These s h r m  are wB&be but 

6 t a d  t o  be simf lar to the k r k  S prwiowly deser fbed ( 1 .I 

(c)b * 

slkism sePectEveLy replace 

( f ) Brace f ated areas in %he Hott led Parphm I 

( ii) Ccrhfn beds or hm tzms In the Ho;tled Pcbrpwry sewencs. (These 

beds wlithin the KotkBe P o ~ t 1 ~  sequence my Wva been varBow beds 

wfthfn the Bimestmiea .) 

( i f  i) Certain bands of faiclspthijmtirn whf ch in1 team were sebee%fve 

seplacments of si l ty ,  P iiqy sedimenb a 

ere=-- 1x1 CQBQW, hence the  local dea fgmP;fon (sf Tan Sam. Porp~r~oblasst~c 

game& (pale tan to tm Brobn) often accw in a  fin^: gmined gromd-mss or 

0 local Py dch9nimt. 



z 

(c)S. S a m  Replarce~lents fa Post Gre Dykes : occasEonalEy the earlf est members 

of the post ore grey porphm dyke sequence are slfghkly altered to a pale 

sltarn. These skksrs occur d l y  in the &it& porphyry type of dyke. 

( ~ 1 6  0 : The latest skams are eptdosde m d  sew to be associated with 

(Dlta3kte ~ o r p h m )  and with the Gabbro (Basalt) 

dykes . This sham is appakenkly c q o s e d  a h ~ s t  exclus %wly of epidote and 

might Better be descrfbd as epldotimtbm. I$ &es up only a very mall 

portion of the total  bulk of: the s 

The fafmraPI~tfim pro-ly mpresmted a pmeof the  shm metasmatic process. 

C~nstPtumts: ( 1 )  

Qccasforrsi~lly ~ e d f m  gmin:: Merely shows ewsbP struetwes Hakes laa, the bulk 

0 sf the nr3szemdlfatHon. (Uswlly m6r 95% of total rnineralimtirnb) : Camaenly 

SePect$ve relplaeaent of Piaestme or of skacknt Replacwent P;e&wes ccmmdl~: 

ly closely related in tine with skarm* 

2) : (a) Cmmly wcwa &s s&he&al or e*e&a;b erystahs sr'snall. 

blobs <Ilissenaimted fn %he mgwe$iti$e. ( c ~ - s W l s  9 w9 t o  l f i w )  . 
($1 Rakes; up &auk 5-10$ sf the Lob2 bulk of mlineralliaticm %n 

t f l  Zme and &out 3 4 %  639 %he leslHmra1 fn  #2 Zme W c m m  in #3 %me fm 

(dl Often the dissmimked pyrite is associated with sflicdffcation 

( e )  Cafmammly concentrateel in fracture x e a s  or areas of faulting. 
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(f)  O f t e n  a vague comn@en~akion aray be seen at the base af 

various aineral horizons. 

(Q) Often hir1Prae concewtra%im aromd the pesiphem a% 

fmgpnenb af Bignestone or shm tbt hawe been incmpletefy replaced by 

fremmb .) 

(h) %bte c m m  as e&e&al c ~ t a l s  frrr several of %he gabbro 

e k e s  . 

sbiager pyrite with siPfcfff~ak%on apprently post me, 

0) : A c a m  but ~ l f i ~ l k ~ g . ~  g ~ = k % k ~ m t t  &I ,#3 2dwe i?LWJIPalJ&S 

abut  2 sr 3% of totab nainnemlimkim: in #2 Zone alxmt. f f l  sf 1% or less t 

Unemon in #I Zone: Ckcws as $%ne blebs !, wmQ%y in nearly mass fw 

mgnetf te . $le% =ally < l IW in dtmetele. Tkbn concenkkations sfLen 

near base of =in mineral 'kbe~rizms. ~ e a s  f omBly OCCWI as st~ingers.  ZOLHW 

in h:%h;alcopwfte w i t h  wlues fading away fra  stmet-1 contro%s. 

( b) 

fn %he ainearerlfzed zones . The sphlerilte f s a dark brm-gB$akek bladed variety 

t h L  is excqtfismlly hi@ bw. Span: pkehes up tcs 2 or 3 fee$. $;hi%ck have beem 

sbse~~wed, Spklerfte: wcwrences are of IfCtIs eemmic sfgnificmce. The 

ninera1 mkes up a very smP1 pepcentage of the '%zepta l  mineralfmtftm a d  Ecdeal 

cmcen'sprations are &so s~aP1 t o  be c& iapo5;'Mce: Dissmimted flecks occur 

quite e $y i n  the shrns. 

newly r&ssPve patches fin the mgne$B%ce: wwlly it is ssmiabed vfth ehlco- 

gyrlte: in if3 Zone 6% makes up 1% h4$. %he ttabl afnemliatim (or narc). 



more massive str f ngers . 
Byrrhstite is mscmmon gin 81 Zone; scews oecasfonally in $2 Zone 

and 3s a camon constituent in #3 Zone. 

(6) Hematite: Traces of hematite have also been nshd in the nnheral 

has no eemmlc signifiemcs, 

: kscrrfig%im: See Sectfloras (21-36) and, [ kb-90) also Lmgitatdinal 

Sctiom and 50 Scale Level Plans 

For ease in referace the %ones are 

zows serge %ptd fom one min hori~on o f  ~ l g ~ ~ ~ % j l l i ~ t i ~ ~ r  l%@h % n s l % ~ % d ~ l  

zme with exept%osl. ~ r h a p s  of ,a has a strzoctwal featwe that influenced 

the nineralP~tPsn mrl each can be descrfbed mre or less as a unit. 

8 #1 : Strikes ow the avemge %OE and dips 25-35 to the WW. Host. of 

the: aineralia%tisn in tRis zone is cmeentmted over an old f$dt (#l). This 

zone exk.en& to %he? SE t o  sect% on 62, where the =in s%nactml eongrol was 

the  intemectisn sf Fault #2 with Fault. #3a. 

#2 ZWE: The #I Zone aesges with the #2 Zme which is mlinky a bufBdUP sf 

aEneralt%mtion over a u l b  #g and the westem gartien of fault #2. An 

arbltf;rary Pine sf &-ration betwe= the #% and fl Zones q be described 

as foPPwas: frw Illsm almg section 68 $0 !%3O&J them SE to 200 M a %  

cm Seetion 60 ." This line! i s  Bmdbcated on the atam Distribution map, Fig. 38. 

#3 Z ~ E :  13 Zone. naaimraIi~tim is a concentration aver old fault #it. Itgs 

westem e h r a l t y  is not hm. It. m y  axtend directly uest and join w i t h  

the concenLratIoaz of iron at the intersectfom sf Set ion SO and 204rXeW. On 

the other hand this zon8 m y  also jojern with .  #2 Zone. The line of 

0 is shorn on F i g ,  3B as being a l m g  Seetian 52. 

bb ZUIJE: Hs a mall extension of #3 to the S.E. It is separated f rpm #3 by 

an area of Slaatrusivet;. 
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0 #5 ZONE: Is the zone lying askride the crest in fhe basement roeb tm the 

western portion of the Ore Zcme Arch. It is undoubtedly &he down dip 

extens ion of #2 and #3 Zones and the cmcentmtion indicated at 6 U  a, 

m y  represent the extens ion sf the #l Zsne buPldt2p. For 

purposes of description the line of cation betwea I$5 and # fs  I, 2 

and 3 Zones Is indicated by the gap shorn a;n FIg. 3 3 ,  

D 1m OF #I r n E  
The nfmraliation caanrslsts of a series of be& of ISLnestone (?I  

and shun that hawe been selectively replaced by mgnetite . The beds ape 

separated by Payers of' mottled porphyry that appear to be r m r W 1 y  

cancsrmt ~ 8 t h  the nkneaclpilized beds. TRe mafn mineral comc:n%raftion $s 

within the eastern portfaan of the zme where Lhe beds occupy a trough-like 

0 
depression trendPng frara 2 W  m Section 66 La, 408 West OR Sectfrsn 94. 

(Overlying Fault #32 .) The depression then twings $0 the UE, crosses 

Section 00 at 200 Wost and extends to S-ctian 86' at 250 East.. See Fig. 3B. 

effect of &he mderlying old fault 81 which is to e ~ m d  $rm Secklm 86 

Outcrop Trend - AISOW 

Strike - (a) mole Zme: merage 1N60°~, Dip 26-36 &I. - 
(b) C q m e n t  Rfnerah Zones b$ Lases m y  in strike a d  dip. 

(d) Strikes MI4 Dip 10s @ 200 V rn Section 68. 

Rake - The intersection of the faults with the Older '61"oIcmic surface 
___) 

cowstftplctes a rake control. 

Shape - (a) EbFd& Zme: m d i f  ied sheet with pinch md swell structure: whole 
P 



(b) Coenpment Horizms : ( or Capanmi; Beds) are  Sheet-like t~ Tabular; 

gradual kensflng: lintercaPated with Hoetled Porphyry as sills or 

beds. 

H%neraf lmtfoxa - : =finby fine grained. Stme aedim grain: coarse 

from dissmfmbd to msfve .  merage a~nerrtli~tion within 

sme as st~fngers. mite seems to be most ~ b ~ c ~ % ~ t e d  %re 

areas n e  fa~lt:, tmsmlly post ore faults. (associated with 

Uidthr b m  Dips 1390 feet frm 1W U Sgct. 62 to "S Q8 s e t .  86. - 
LianiQ : b d f  cated cm Pf g . 3B. 
P 

michess: Variable: awgmge thfehsss sf $obi sme (3incIuding center 

waste be&, etc  .) is apprmistely PPB3-250 feet.  

Hin~mIimtflon - %Pectiv&r rsp%acmen$. of certain beds and of s l k a m .  

Sme dissm%mSced and strtsrger type. 

Ore Reserves - See fFWe Reseme~.'~ Area 1ncBuded in reserves 2s ~ ) & l f m d  in 

red m Fig .  3B. 



References - (a) 400 Seafe Sections appended to this report. 

(b) 50 8 EOO scale sections. 

(c) 50 & 100 scale plans at 50' intervals through the zones. 

Open - The zone is open to the SW on Sections 12,  7b and 76. 

htennal W t e  - Dykes sake up about 2% sf the total volrtline (of the Ore 

Reserve). Rattled Porphyry and shrn make up mather 25%. 

Total h t e m 1  Waste hS%. 

8)mPTIa OF rP2 Z O E  

The 81 Zone mimeralimtim extends to %he south and coalesces 

with the 82 ZCPne which differs frm tAe #I aineraP%aLfon krgr MaPfng a small 

m~tomt of copper. The main mineral coneent~i%t;ion is in linestones over the 

IYW trending fauE$ #3. The are cantz-01 %as a-rently wry s t r a g  and the 

mineralizatian fs generafly Bore mssiape t b  in #I Zone. The anlneszfliatim 

fn the caapcpnent beds Lends t o  calescs in %he vicinity sf the fault (craw 

cuttfng). It fs appse* %ha$ 81wh of the aovaent an the fault took place 

prior to the deposition of the Wga foma%imp but sme offsetting of the 

beds Indicates that the fault was also active a f t e r  the Km* m s  deposited, 

but prior Lo the rnfneraltfatfan. FoId%ng aay have b k n  place the 

scarp and may aPscr be an ore control. 

See Sectf ons 4l.4 to 68 . 

Strike - OtPer fault strikes are NId &a a-S but away f r a  fault atrikaa are 1%70E. 

Dips mr h u l k  are 30' SW to E-ld bu% auay frm fault dips are 20-30 MI, 

Rake - - The intersection of the W treMfng fault. wPth tihe voLmis surface 



which locally a$fected the sedimenbm trends. Passible folding 

m r  the fault xatp. Fault strikes IYY and dips 70' SW: considerable 

~ e - o r e  fracturing and faulting of Musrga Limestones? 

Shape 8 Cmponent Hosizom - A thick buildup o f  mteaineralimtion war the fault 

scarp with fading away frcm the control.. The ninepalllzatf on %ends 

Ls f o l l w  certain beds away frm the fault line and the upper beds 

fade first, whe6pedas the mHnemlPmtim fallowing the lows beds (at 

the embe t  with the older V O ~ E ~ S C S )  goes for ca~rsldlerrnble distance 

before fading. (bW feet * d 

~atfcm generally m s s f w :  avemge afnesaBHatHon within zone %nd%cated 

by Reserve Sections $0-70% 8a;zgaretite. 

Type: select%= 'icepkaement of eerain beds and of s 

lin area of m j o r  fault control. 

: h a e ~ e s s q  af neral in khe #2 Zone, but. seldans 

as cmcentmti~m . berage less am 212 ~f 1% cbPc~ppitte,  mfrmly 

as fine dissaim$ime 

: %re pprhatH5;e than in #I Zme, Up to 1% sf total 

Size - VlthSn area indicated for  &B Reseme Gnly - - 
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ThfcMess - h e  $salt - 200 &a feet: aa9n bad "c west s f  salt fa 

80 feet thick 6% 500 Id cm Section 988 Q&ln 

aEsRzljexai OF 2014~ F F ~  , 

See Sections 21-36 [ 100 Scale)  and Ore Reserve SectSm?s . 
- m4u 

Tmnd of E%l"r&jfa%f~~tion - ItSNt$ 

Sksahke - over fault #h is BOFC 06: 128s IdEd, but ~ E J B ~  $rm f~aalt s t r ik@s are 830E. 
c__F__. 

- Dips OVeF f a t ~ l k  8 r C  BWP0 O r  ~'BBSS 32 20 $0 30 PSo"E3Jf f8uBt d f p ~  

are 28 - 36 I%%$, 

Control Strmt tse  liaeslo~*hes parobwkly lapped agarFInst the fault surface 
p- 

which SicacaB Py affected LRe ssdinenkary $rends ; probable fa58 ing over 

the fault scarp, SPeapHng c*Je;P scarp also probable: EaulL strikes 
es 

€M  ah% is khaught t ~ d  d ip  60 to 70 to %he 98: :~2nzra%$esLf $in f8dzs 

3 
away fram s a m ~ k r o l  S$FUCLUA~& (258 fee+& - d8-m dip) : pre-ore fraetuz-4ng 

u2tS-1 fading sway $.a %he EiE a~d. $3 frm tlae control fau l t .  .Fsm 
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Sctfon 21 to Section 28 the 7 ~ n e  i s  eosaposed of two campanent beds 

that appear to be draped over the fault scarp fn the basement. A 

fold structure is fndfcated. From Section 32 to SLcticm 36 it appears 

tb& the zone Is cmposed of three capomeart wHneral%zed horizons that 

seem to splay to the W .  The fold. s%Fuctwe fs also suggested Izere. 

Mineralization - wetit@: Flainly fine grained. Some medim grain (1 mu.) 

Selective replacmen'c of certain beds: Some cross cutting minemlfzatfon 

over fault: Average nninezsf imt ion within mineral horizons 70-808 

nagnetits?: Some breccia replacement. 

Chalcopyri'tez Avenge of 2 to 3% chalcopyrite disseminated 

as small bfebs and specks through the magnetite. Especially withgn 

the lower mineralized zones. Sme zat~ing of the chalcopyrite content 

is evident. 

: Possibly 1% sf total mineralization. Usually 

as dfsseanimbt;atims sf small specks In mpeti te  ar as patches of 

dissemination. Assocfaed often with chalcop~%te concern$rations. 

- (a) Ckeasisnal patch of spklerite 

(b? Haat its rare . 
Size - Within area Indicated for Ore Resemre: Only: - 

: Along ~ineraPHzatim trend 1200 feet .Section 21 to Section 36 

Width: About h50 f ee t ,  
P 

Th1cbess: Over fault Sections 21 to 28 about 150 to 280 feet. 

Sections TO to 36 mineralized zones splay. Total 

%hichess whole zone 200 to 320 feet .  (Total thickness 

mineral beds average 180 feet .) 



Zone Open - On west of Section 26 - 30' Nineral Zone 
On west of Section 30 - 220' Mineral ?me 

Cn west of Sqction 36 - 80° Low Grade 

Internal Waste - Qykes make up 15-20$ of total vobme of Ore Resenre: 

Limestom makes up another PO-Is%. 

DEmIIYFXOH OF ZONE #& 

Several outcrops are ? m o m  at 1SF;OON 231100E: this mineralization 

is thought to represent the SE extension of the #3 Zone . H& is apparently 
i 

sepwat~d from the #3 Zone by a bPmk of fntsusives . Very %I%t%e is knC)wn 

about this zone 8s it has not been drilled. [EdrrilBlng commencing presently-) 

m 
Strike - Unknown. Probably sane as #3 Zone : about N30E to 820E. 

- Unknown. II 11 91 #3 . II " 20-30 W. 

Trend of Nineralfzatim - WW? Fading to 947 

Control Structure - #a4 Fault?: lP~aestona contact. 

Shape - Sheet-'like: following limestone. VoPcarr2csasn$act. Fading to SW. 

MlneralizatTon - As in 43 Zone: mgnetite (guite massive) w i t h  disseminated 

chalcopyrite. Quantity unknown. 

Size - Unknown but probably sa~akl. - 
Length - along outcrop trend 
Width - l3dmom - 

- 15-20 feet at outcropr see surface Geology Nap Fig.  36. 

Remarks - If %b Zone copper tenor is high the zone m y  presviite a sm;allP tonnage 

that m i g h t  possibly be mimd by stspfng: f f  #k fault &#3 Zone ~ault) 



Is the stmettaral central then the zone will prakably be small. 

x t  is poss ible , though, that the control is another fault. 
Under this c i r c m s a c e  the zone: might swell dawn dip.  

(Considered unlikely .) 

#S Zone is the are zone lying astride the crest in fAe basement 

rocks on the western portion of the Ore Zone Arch. A large portion of this 

zone has a footwall of diorits. The zone connects with the 1-2 Zone minerali- 

zation and undoubtedly also connects with the #3 Zone rnineral%zation, 

Arbitrary lines of denarcatton are indicated an the Iron Distribution PIap, 

F i g .  38. Infomatbon about t h i s  zone is scanty. Drilling to date has been 

done nrainly only on a 500-foot grid. 

Outcrop Trend - Outcrops only a t  ( 16~00Ai 17700E) . HQ trend, ahemrise bl ind . 
Cantr01 Sbuctwe - The relationship of the miweralf mtim to the Ore Zone is 

indicated on Fib. 3B. The arch my also be seen on Sections 29, 

2W, 1% and 1OW. The eastern portion of the structu3ce appears 

to be floored with df mite. This diorite also probably under- 

Pies the greenstones under Zones 1, 2 and 3:  lit is considered 

probable .%hat the #I, 82 glmd #b faults a131 extend into the area 
0 

of the arch* The crest of the arch trends EY and plunges 20 W. 

Shape - Un arched sheet-ffke stmctwo immediately s~lperfe~pssed over older 

vsleanHcs or diorite. To the north of the crest of' the arch 

the zone splays inks two or three capmentst pinch and swell 

stmetwe . 
0 Strike. - Strikes are apprrently nape or Less parallel to the baseme& surface 



( See Fig. 3A: also see Sequence of Events : See. ( i) Folding 

and Faulting) To the north of the crest the sediaents apparently 

strike UE to d O E  snd dip 30-hsO to the W. (At extreme NW 

corner strikes may be EM, dip 3QN .) To the south of the crest 

strikes are more or  less BlW and dips 30° more S. 

Size - W f  thin limits indicated by 20 unit c~ntour of - 1 Iron Distribution 

Contom Map, Fig . 3B. Area f s only roughly delineated by drilling . 
Thickness - Variable: about lQ0 i'eet or more: along See t i  on 2W but thinner on 

Seeti on 1 9  and on Sectim 25%. Intersection at 7'0322 an 

(' sect. ISW - Szct . 60) nnay be thicker than shorn. See Sectf o m  

1" - l & O O P .  

Faultilng - Vsry little is ]known about this But SW edge may be a fault trending 

Mineralization - South of crest much like #3 Zone b ~ t  lower copper content. 

Nor& of crest mwh like #2 Zone miraerafiaakim. 

Zone Open - To north - thin beds sp1;syfng 

To 9 - Sectlion 2W at Sectf ax 50 - 120P thf ek at depth 

Seetion B5U a% Section 50 - 70' thick at degsbh 

Very l i t t l e  born about sauLkwestern s3&11'a%ky. 

abut the same momt as in #2 Zone, &kes 2%, Limestone and 

noteled porphyry and skam 2N.) 

Copper Content - fnfs9.matisn 3s scanty but the copper ccb~tent is apparently 

co51e:mkra'ked d ,outh of the axis of the &e Zone Arch. ( Exba"x3 f rn 

~f %he #3 Zone probable .) Grade g r 0 ~ 8 y  intertaiediab between 

3 and 2 Zmes . 



P a  CRE FAULTTUG - ( 1) Contact meek F lult: Past Ore: FoWs Contact Creek 
0 

W-S. Dips 85 to East. &st Side bwn: Offset: unknm.  

(2) 1E corner of #l ;Zone is $.jwncaCsd by fault striking 

NM and dndpfprag 80 t o  85' HE. Mmment south side west. 

Hainly a wrench movmenf; hut S6~1It.h side up. (The #l 

East Offset Zone f s the faulted axkernion ramant of 

81 zone .) 

(3) NM FauPks. A series with v=i&he dips cut the #I and 

#2 Zones . Ninau: of .€sets Usably  south sf de west. 

South s Ide up f n 5% and ,92 Zones . 
(4) ~20% fault? The: SE ~arner  of the #2 Zone may be offset  

t o  the sntth by a ~ 2 0 ' ~  fault. A similar offset is seen 

%%l #3 .%ne9 ( & ~ k  lm feet) b e  % U C ~  of thfs is %h~ughk 

t o  be pre-are. 

( 5 )  P r o M l y  sme post are nmmewt along fault 83. (#2 Zone 

a .  Offsce ts mbom * 



tl ZONE - For this reserve figure the #I Zone was taken as fron Section 68 

to Section 90 inclusive. 



ORE RESERVES 

- Far this oeeseme figure the #2 Zone was taken f r a  S c t f  on h6 

to Section 48. 

GRADE Fe GRADE Cu 

46 .87 0.2U 
3 

320,Q08 ft. 

31 -30 0.228 I,Lm,mQ fS; 3 

3& .5S 0.201 3,165,m fk 3 

38.63 0 .j/?s 5,305,000 fi3 

ioes .I6 0 -995 6,llil,5W fft3 

&S -81 0 278 7,&87,500 ft 
3 

38 .7'? 0 .20L 8,28O,O ft3 

32 .32 0 *075 6,005,000 n3 

32.72 0 -083 6,030,000 f% 
3 

36.68 0 .Mi6 BP2E%2,SC)B ft, 3 

7,5133812 38 -10 0 .I37 ge h c t o r  9 .05 
L a g  tons Lmg Tom 

Reported - 'P96&0,h%9 Hekrfc Tons 63 Factor 8 -9 



ORE RSmES 

#3 ZONE - See Oke Reserve !A Grade Sections - 100 Scale. Sections 21 to 36 

and !.& to 90 Alternate S c t f  o m  . Resewes indicated are taken 

withiin the area outlined Hn RED (FBg. 3 ~ ) .  

PANEL - GlUDE Fe GRADE C!u 

28 - 22 39 -54 0.86 1,'?48,75Q fk 3 

22 - 23 hh .l3 1 .Oh 2,157,500 f2 
23 - 26 43 -63 1 -26 2,321,250 ft3 

Reported = 6,138,726 Rc%af c "B" @ h7.6%6% Fe 0 82% Cu 



Sm'LmG: 

&tho& : 

Smplfng far Resew Calculations was done exclusively by dimmd 

drilling. All mineral zones were saapled. Xn i9cldltlm, five feet &ow 

and five feet below the zones were also saunpled. 

Core was broken Itnto 2" to 2lti pisees and alternate pieces were 

taken so that P/2 of the ewe constituted a sample, A l l  matePHal (4ncludflrg 

Where possible, sample lengths were adJustetil to correspond w i t h  

mineral imt ion or rock changes . Awepage length o f  sanplrt was; abmt 8 feet. 

To arslclhe and sample the are zones the drilling was done an 

sectfms POO feet spar$. wlW hales weqy 1100 feet* Jhe to the large number 

o f  qkes  it was fa& that the zones could not be delineated by tihis smpl5ng 

alone . The e ~ ~ e l y  casnplex j&Ie of fntwiws masked the outline and 

inkemad, details a£ the ninepal zones to suck an extant that an adequate 

mlolt9tion could not be mde. As most of the dykes hawe s b e p  &ips It was 

found necessary to drill additiowE angle holes %s intersect 4Ae inPIwiwa. 

Projections: 

Drillfng md s~mp6dng Wve therefore been done in sufffclent detagl 

%hat errors of proJectiran uiff  not produce sSgnTIPemt errors in deliareation 
"Z 

Jeet lm errors will not produce 8ignPiicmt eraor in the grade detemiPmatlons. 

in view of the geieologle&l ccxuplew and in order to insure that 
, . .  , . 

proJections were as accurate as passible a l l  the necessary dab was correlated 

by three dfmensional mthods by w e  of a plastic nodel- These'proJectiotas 

b v e  been used for ' thz prcep3~atim of Starel 'fPlans at 50-foot f ntegplals . 



may beecane signif l c w .  ( 3 .e . benches, etc .) 

ASSBE: 

All swq%es were assayed .for a d d  sraluhls: iron and for copper 

R e p r e  bulk s&p1es of $%wmd &ill ewe u e m  prepcved 

for each zone. These were sent to hkefitzld Research of C m &  Ltd. far 

ceanxggtsfte assaying, mgm.t;fc ~e,bSaing tests, Davis Pwbe Tes%sI r e ~ w w  of 

%ran and capper itl'tb~sBigatbw, eke, 

$1 Zone P8W Pbs- 

#2 Zm@ - 1850 ai;. 

if3 Zme - fm &s.. 

-- 
frm and copper grades were &@$exmined by aa~pl i f ig  Z I P  mk;erfaE 

wf thf st the out% f neci are zcxaes . Smpbes uer@ ailso ta!%an f OF 5 feeti above 

and 5 fee t  bbslem the zone. Each. assay wa3 t.refgW~ed .f6k length and for 

lues ,r essay f m = ~  for 
k k s e y  ftmkagss x %.G .'s for Q 

Sanplfng Itn$emaf was evecy %W feet. Where addiLfemL holes increased the 

sarslpliarrg ( i .z . lessened the inkern1) the effect. af mr6:r*sap% ing was W e n  

into eorsideratfon by e e f n i n g  averages to rsweri: $0 %he lO0-foot interval. 

Areas were detemirned by pILmf~etry of areas on each se~?r;%m* Ekch area 

was cheeked independat%y4 



Tcnnnages indicated are metric LOW. T m g e  voltme factors are 

derived frsm specific gravities of ccnleulateel ikon grades . 
See Ore Reserve Sections 1'1 to 100' indicating outline of reserve 

as well as individual hole ( Ibntersectf on) averages for f ron and copper grades . 
SuKUm - 

h e  $0 the extreme coxnplexfty of the geology in the vicinity of the 

ore zones the need for detailed brillfng and sampling necessiDta%ed an acmate 

control s m y  laid Q& in such. a sanner that hfoamtion could be retained 

and used as a control fop raining prwedtx1:c, Fwthemore, as nomaaf methads 

of geolog5eal rwklppfng proved Eneffective %tkaas  found necessary t o  carry an 

;ur plllusua~~y detailed progrm of geologicaS mpping. lh order to tf e this 

infomtiopn Sln with &i Piing and smplf ng r3;at.a an atstwake g r d  survey 

was prerequisite. 

network: traverses were closed aPld h;n]lmced,ts the trimgraZ&tHm. Jtntea- 

mediate traverses were run t o  break up the main traverses': stations &ery 

100 ta  280 feet: stadfa points were shot in from %he traverse stations: 

aEneraPIzad zones a stadia point every 50 to 60 feet: all stadla points 

picketed and flagged: eleaPr%iow carried up hi91 by traverses but t i e d  in 

Ehss Line: 

A hse  l h e  was e s W 1  isheb by ground trmrse an Horn Island. h d  

points at HE ('a. 2 )  a d  9 (sk. 10) efps o f  i s h ~ c f :  %lack chained: no sag, 

taperawe or tension carracC;ians t Ui Id instmierz%: (Reads to 2Uir)T-16 : 



Base Line Check: Re-surveyed: single taping: trimgu2ation to @I (at 

camp pofnk) and to Sea1 Rock 4 21. Frcxad D and L( 21 triangulated points 1A 

a d  IOA, established near 4 1 and 4 10 respectively. Distance 4 I to 10 

calculated from triangulation and by tying in 0 1 end #"J 10 to Base Line 

traverse on ground: difference between calculated and s m y e d  Base is 0.21: 

difference in azimuth 40 !: Ibase line accuracy B:8SOO: additional. ties with 

government hydrographic stations in the harb0tam: are goad, indicating an 

adequate base line: base line end pafinks ge n% in rock. 

Triangulation: By Wild T-16 (Reads 20' f 1 t each angle read four times uprf ght 

and plunged: pofnts set in rack: trHcmnguBaLia~ wet with paints on islands in 

harbour axid on shore: net carried to trimgulaL%on pofnLs an or near mtner;lliased 

zmes : travesrs ing m ground &Ween pa2rit.s. 

0 : Ebevatfsns have been esktitbPished on the hi l l  by do*le levelling 

with Wild prec%se Lcmel: m i n  XweflIng traverse a90q the present aceass road 

from Hydrographic bench mr1g #& ta trimgu3.ation point 15 (Cone Shack) to tri- 

q u l a t i a n  pirat 1& (#3 Zme a t  Adi t )  . 
Distance 7bW feet: diffcrencs in 1wels up and down BI.C)%8: elevation 

difference &out, 1200 feet. 

Bench masks have been set Sn the rock along the road levelling route. 

: K&s every 150-280 feet: sane points jera rock: main traverses 

back chained:: readings to minutes or bettor: angles .read up and plunged: 

vertical angles carried: tr~verses elssed &ze% barneed* 

81 Zme - 86 trave~ses - dfskanee 2%,03h .63 - 1:3117 

# 2 , 3 , ~  Z ~ Q S  - 3h I) a 
'It 3~,28a.nn - 1:2700 

$3 Zone - 18 ( 1  - I! 
__I_ 

68 traverses 78,7C% ,&& feet, average % : 2752 

Lineal Tolerance O 0.20 

Angular Toleranee 1 .S where N is reading in mimkes: 



Stadia Points: 14pparoxizmtsly If; ,000: numbered stakes : flagged with 

cslaured tape. These points caprise the control survey for cmtottring, 

gecrlogi cal napping and mgnetaeneter. 

Road Tmverse: The main control traverse is the road traverse from 

camp to #3 Zbm adit: m as a check on previous work and for balaeing: 

has heen balanced to 4 15 ( 'Core hack) snd 1h. (Upper ildit) . 
Bltm~tng: Peripheral traverses aaswrd area coveted Es;almclsd to 

trfangulatfon and levelling clantsol points: control tfe points balanced 

by working Inwards: var low travarses leading t o  sane tie goin6 are weighted 

according to the number o f  instment set-ups: Itp%Pmcing same far elmtims.  

Nethod: Using a Sharp A+ mpkormetes irndiwidual readings were talrefa 

by null method tae each grow~d traverse s.t;a.$ian or stadia point.. Over Lfre 

B t ~ ~ ~ ~ ~  f zed zones these poi sits average 50 feat apart . eckgrmd was 

established as 57 ,&a 

Figure 33.1 Readings kndicated on the map are? in thowmds of s above or 

below b c k g r m d  (conkowing Xacloz. is 100) where b c k g r m d  (571400 g.) is 

indicated as zero. 

Rcsults: kRhese mgnetfte miaberali~~tlonm cmes to surface the magnetic 

intensity is generaily over 10,000 gamas above backgromd. The mcmalies 

We swrply defined and in shape they cZaseBy approximte %he oratcrop pattern. 

The effect sf topography as ccmprased to structure Is well indicated. Highs 

(&me backgrotmi) are cmpsmated by lms (below b c k g s a d )  with the O cOntouT 

(backgrmd 57b00 gamas = 0) being located at ss elose to the footwall contact 

of the nir~ereafizatiart~ The ig80ws1r mew as a m4e topogmph%caIly below the 

mineralizat%on. Where mfneralfzatbon mews at surface the charngeower fron 



high to lau is remarkably sharp. 

Within #P rtnd #2 Zones several areas consisting minly of waste 

within the are zone are tfidicated kty tlPowsn. (See Ffg. 3B and cormpare with 

Geological Plan Fig. 3C and with Iran DistsiMf on Cantom Plan Ff g . 3B .) 

The most frnpor$ant. point indicated by the survey is that a sheet- 

like mineralized zone (nagnetite) at depth is fndf c a b 8  by a very low 

"posit f ve" an-ly . 

A t  Tasu the extensive #5; Zone Hs indicated at surface usually by 

an ~ ~ I y  oP only 1BC#) to  2 0 Q  gammas above bckgsrcad. ( AgaHn see Figures 

csnsider&le concmtrat%on at depth. 

Nagnet ic: profiles are f andicated graphically fo r  Sect l om 22, 26, 

0 30, 34, 50, 60, 70, 8s and 88. 

Contowing f a c t o ~  = 100 ( 

The effect of the ore zmes dipping to kke west is tasuafly indicated 

by %he shape of the prof Ple eoarve. To the west of the outcrop area tlze profile 

o f  the c u m  is generally flatter than to the east of the outcrop. 

DmmD DRIUrnG 

The dIanmCZ, drilling dme on the property t o  date is inc9Eca"l;d by 

Table # 3 .  Total Lo end of Phseh, 1964 - 3116,9211 feet, af which 103,328 feet 





b 4 

WESFROB MINES LTD 

h- (TASU 

LEGEND 

VOLCANICS 

( P r r  - Triossk) 

I ORST GREENSTONE 

F 0K.R FINE DARK PORPHYRY ORIGIN 

MOT. P MOTTLED PORPHYRY 1 UNCERTAIN 

SM. "SMOKEY* ANDESITE MARKER 

5 SEDIMENTS LST LIMESTOWE I 
( Late Triassic) 4 DK L S T  DARK LIMESTONE 

(3 

z PALE SEDS. PALE SEDIMENTS LIMESTONE VARIABLY 
3 ALTERED TO 
Y DK.SEDS. DARK SEDIMENTS PYRITIC HORNFELS 

I 

INTRUSIVES 

{Oldest to  Youngest) 

/ ARG. ARGlLLlTES 

G. R GREY PORPHYRY 

OK 6.P. DARK GREY PORPHYRY 

W. C! WHITE PORPHYRY 

010. DlORfTE (NORMAL) 

010. I? DlORlTE PORPHYRY 

GAB ; BAS. GABBRO ; BASALT 

MAGNETITE 

SKARN 















457 Holes, 256 f e e t  average d e p t h ,  116921 feet total. 
































