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1 33.91 VERY FIE BWIIED AB( t\FT \ IWIWC#ATED ARGUITE #O WF (IAlWkZ) 

(-- 91 35.20 kdnite Sill (1M) 

35.20 3.80 FIE BRLlICED ABI WF (1W) 

1.80 40.19 m I l E  DIE (1lAlk) 

40.19 41.08 FIE 81WIED ABI nFF (184) 

44.06 $4.20 F M T  (R) 

44.20 46.00 mmY OXIDIZED nFF (lla) 





- d i w  grey-yeen c o l w ,  very fine grained, uell'tandea, bedded, hard, 
nmgnet ic  

- kddirrgibanding up to 1 cm in width 
- :> 1': argillic silicified bands randRIiy t h r y h t  
- minor ~au1ting';t~tanically disrupted beds with u3 to 5 c l  displweamt 
- 1-iZ h r t z - t a r h t e  fractures, parallel, crass cutting W i n g  and along 

t;le czre axis - sore of the fractures are oxidized 
- TrAZ py disseminated 
- Tr4.Z ijo blebs bp to 1 cm in size disseninated throughit 
- Tr epidote alar,~ iractures 
- Tr chlorite along fractures 
- Mding: 2 rn - 57' 14 a - 45G & B - 4; 

6 - 3' 16 r - 52" 23 p - 35' 
. Br-7(;" 2 4 ~ i - 5 7 ~  

12 a - 45' 23 r - 3' 

52 6.81, - strwgiv fractured, braken cwe - pieces up io 6 u imp 

T .  ..!! ::.:I :., Ergcia 
- witid brectccia fragments up to 2 CII i n  size, rounded, i n  a very iine 

graind wtrix 
- eak- epidcte and chlc~rite alteration 



- rwdiur dark green ccllaur, sedilli grained, massive, nonmagnetic 
- caposition - Feldspar, Hornblade, Chlwite 
- iieaii chloritic alteration 

..'t TV - I-GL Hornblende euhedral crystals up to 1 ar in sire 
- E Feldspar crystals up to 1 raa in size 
- 1% calcite patches 

- wediua qrey-green colwr, iine grained, trassive appearance uith neak t o  
bode rat^ foi iatim, nomagnetic 

- rmpcrsitim - Feldspar - up to 0.5 w in size 
- Tr h a r t ~ ~ r b m a i e  ricrc4ractures 
- wak silicification 
- Tr s~lphides - primariiy py and pu 
- Fcrliatim = A?" 



- fine !rained, .wssive, nediw grey colw with s t i m s  of strong l imi t ic  
ouaatim decreasing dm the hie  

- s ~ t j w t 5  of g r m  cwe up ta N.ci in length 
- up t~ 1?X feldsoar shards 
.- ir;X Ouartz-Carbmte veins nith oiridatim often haloing the fractures 
- iX py and po disserinated and in fractures creating stringers 
- 82 feldspar phe~~r-ysts up t& 1 i# iir size - subMral tr! anhedral habit 

Merate  l imi t ic  aiteraticat cmiin& to haloing kiiartz-Carhate fractures 

- up to 51 ;Y.? nithir! fracture fillings iiith 52 chlorite and 1X w 

- X5 Dhisk colwr siineral a i m  ir, n i th  the hartz-hriwnate veins 
- core is strijrrgly silicified, mtley lrwkino with a fw areas of b r ~ c i a  up 

t o  i O  C6 i n  length 
- Gwtz-Carhate ~icr~iractures at W and a h g  the con axis 



- ;-Ti.; 
1 LA py dissminated and a5 stringers 

- Tr ~ottalaite in fractures 
- 4-Ii;C EiuartAarhte veins and ricrweins infilling fractures - ccswonly 

limitic - at Wand 40' 



ii8.30 119.11 - up to 3 pa finely disserinated 
- up t3 3"i py finely disseminated 

- Wiiv grm-yev tolour, fine grained, massive, with mtty ~gnetisa 
usually c a u d  by po 

- I+I:iYk Feldspar, sharos or crystals up to i m in size, eikdral habit 
- 3 btkrnbiende whedral phenocrysts 
- 3-5; Piiartz-Carhate fracture fillings up t~ 2 r l  irt six- ccmmlv 1 mm iin 

t. 

?5 117.E 1: slteratisn - ~irrkisf! cast to the care 



- pervasive silica alteration 

151.79 152.51 BWUO (XIRE - FW ZR€ (#W) 

- i i m i t e  a l q  tk fractures 

19.54 203,28 eo#(8EABI\ W&lilR (n5116r3) 
- Atedim green-grey colwr, iPediirr grained, iassive, spotty, ragnetit 
- Feldspar euMral ph#wcrysts and shards up to 1 rp i n  size cowonly fwd 

i n  sectinns greater t h  3 ccs, 
- Tr-1': hrnblmde urbhedraf ~ ~ r y s t s  up to ,25 m i n  size, c m f y  

alterEd ta chlorite 
- mderate chlrrrite a1 teratim 
- 3 ~ 3 ' i  jiwfdnateci and along fractures 
- i?, p disseminated and along fractures 
- Tr Guartz-Carbonate rrncro-fractures at IV md along t& core axis 
- i r  f imi t l r  alteraiimr arwnd fractures 

7 . [Ti 

A .  ~rs.&i - mwate l imi t i c  aiteratim a r d  fracttirs 



:7r. 77 
LIZ.= 1Tq.TD - chloritic m h  fracture along tk core axis itith 3% ptl 

- fine grained tuffacews and arpiiiacews bancis intercaiatd siith a coarse 
ash tuff 

- 5; py m d i r r ~ i n a t d  

203.46 207.90 SILICIFIED TIFF (RSWIS) 

7 - .  -=, -;.1 75 E;X+,. - . <.-. P T - . .- . - 
.. . .. - : . r br F. c b r w ~ b  - ihtinij core r l ~ j / ~ j  5 & iaf+ 9,:j.i ; I  .. I a. .: 

t'yli-71 2(&*% 2$;,87() 1,: 8 3  , 

207.90 2l9.73 MULIE (mlw) 



- M)X of tk core is grmd 
- 5X py dissminatw biebs and s t r i m  conuronfv aimg faliatim planes 
- Z p disseainated bleh and stringerr c m l y  a i q  foliation pi= 
- no apparent sptslwite stockwork 
- TF l iw~ite  almg fractures 
- LC7 - br~ciatd LC7 - 40' Wing - iK1' 

A?, **-, .... . . 
PTf C.? 
*&! &I!.: 

2.75, (<! 

"7.. &, 
;:2, [$ --- .. , . ,  :,,a i.;.J ,!.?sI - 7 3 ,-,?-8 i.J? ,ly'.J 

V C ,  r,c, 
i . i L  1 Ti' 

z:& * (Xi 
7- Ed; 
i .i: - - . . ;-*. 



- medium qrev-green coiwr, d i m  grain& mssive, blotchy appearance, nith 
qi iet ic  w t i w  d s  to a cmcentratian of po 

- faderate sihciiicatim :! albitization 
- 2; p~v dissminatd blebs and as stringers within fractures 
- 31 p~ disseiainated trl~bs n d  as stringers dthin fractures 
- up t o  1: $Merite as disminated blek 

-.. ,?..- - .. b~idrt;-Lai-hate aicro-fractures 
I n- _ - ! 3i6 
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C 

2 274.31 3.0 1 0,Oj 0.1 
20122 276.00 277.30 , 0,011 0.2 

~ B W B r n \ M B r W m R Y ( ~ )  

- mium green colour, d i m  praind, rassive with hblende ard plagiaiase 
pi;wcocrvsts , spotty Mqwtiw 

- 5-5X tbmblerde whedral phwwcrysts up to I m in size, c##nly altered to 
thiorite andiw po 

- Pisgiwlase ~heC#Krysts are euhedrai to subhedral shape, up to 1 arr i n  size 
with SOBE being demonstrating a ueak swicite alteratim. 

- Tr hartz-hrtionate ricrrrfractures 
- ir chlcrrite filled ericro-fractures 
- i:S. ~ r y  dissminated and along fracture p l a n s  
- qi .to 1Z po fine grained ciis~eainated~ ti& ard aiwfo f ractura 
- Tr Pluist; einwai nithin O u a r t ~ ~ r h a t e  veins and aicrweins 
- Tr irgiilit s ~ t i m s  iriith 1OX vy diss~irtaw - UP to  2 CB i n  width 



- 'ir chlorite along fraciure planes 

95.CG Z2.3 - "Jrcnplv fractured with argi l l ic  aitwation irtfiliing the f r a c t u r ~  
- ~ a e r a t e l t j  s i l i c i f i e d  and bleached to a h i f  tmm co iwr  
- I-%: hart:-Carhate fracture f i l l ing  up to i cr~i in kidth 
- i-2: jq and 10 dijswinated 

332.28 336.56 mITE DIE ( I W )  



- d i m  grey-grw cnl&, f ine grained, .wakly porphyritic, ueakly 
b r ~ c i a t e d  and roderateiy s i l i c i f i e d  

- FBX F~ldspar crystals up to 1 m in s i z e  with a whedral habit v 

- Cirgiliic ~ t r i x  Lo t k  b r ~ c i a t d  sectims - very weak 
- 2X py arrd pp disserinated, along fracture planes and * blebs 
- Tr-1Z Chlclrite on irachre planes 
- Tr h a r t : - M m i e  i t a c  ture f i l l ings  
- Tr grewria.ii ainwai in fracture, .aft - w i c i t e  ? w Talc! 



albitiza 
- Tr Twrmline within the altered sectims 

?%!I.% -2.18 - ieriiii blue grey tolour, very fine grained, s i l i c i f i e d  and b r ~ c i a t e d  
- 5-8X p~ twse grained witnin tbe ratrix 

77.n 3 1 7 r ~ ~  ?.*: ?'5;= - ' S r ~ i i n p  c~siais up to 6.5 .m in size 

--- ;- 
. ; i z ; ~ ~  Ci-: 5- - air: gre.? coi:air, mttf~ apwzrm- with 74 ssphlerite 

- 3 Hornblende c m i y  being reoiaced by w icentres) 
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~ m * m  q! liepth Dip Azimuth T E S ~  &pth i i p  A i i ~ t h  T E S ~  
MID ORIENT. 7a 91.4 - bi, 4.m rn 1a.5 - 55 <@ 5s. 
M RID AZ. 99 m.6 -66 (1% 3~ . g i .8  - 0 5  s ; ~  
DIP-COUAli -65 
'EKTH fr) 404.77 
DRIU Cii. i%GH 
XIL ND. xm/i 
FDRWW K.Hiilen 



ma88 m\PlA6m(cr#H) 

26Qwoe eAscclA (ex) 

2bs.n' HL\P~A~uB (8mb3) 

267.39 mIA (U wm2) 

269m m\PLABWAPllYRY(~) 

273.00 mIA (DJ -1 

275.35 ilBL \ PLAG PWiW (WkS) 

ma35 FAUr ID€ (FZ) 

307w00 m \ PLAG PQlPMaY (BDFbJ) 

308.22 SUPHIE r n 1 A  (BX) 

313.00 HI1 \ PLRB WEIP)(W (nnaRd6l ' 

313.33 F#LT MIE (a) 

31bw45 KUTERED )BL \ PW WAPmaV (W) 





- wciiulp green coiour, massive, d i u a  grain&! strmgly fractured, bl~cky 
[drilling almg a fault??), strongly chlwitized 

- 1-2X Liuarti-Carbate veins as fracture i i l i ings and wggy ~ e c t i w ~ s  
- Tr-12 py disseninated and aimg fracture planes 
- fr-1Z disseminated and almg fracture p i a ~  
- fractures are c m l y  oxidized and chlwitized with sme tho 



- Sr-11 py and po disseminated 
- Tr Hornblende pharys ts  i n  atbitired s~ t iwrs  

i i m i t i c  Fail t 

- Bediun green coiwr, me dim oar^ grained, essive, spotty laagnetisc 
- alteration - strmgfy chluritized 

- sections of weak albitiratim up to 33 cn ir; iength . 

- Tr-1X tbcblende pfrw#rysts up to  1 mm i n  I q t h  
- Tr p arid p pr-inantly aimg fractures ad disseminated 
- 1-2Z hart;-brmate fracture fiilings a i  ill rcnglec, tc tire ctlre axis 

- mdiua ~ Q V  cclwr, nrejiua grairteri, ~ s s i v e .  s?rxqly s i i i i i i i ~ $  or 
albi tized 

- bvak to  de ra t e  brerciatim .~rimril-y cf ik aqular prrrgfyritir ~ i e r i a l  
- 5-tm P l a ~ i ~ l a s e  whdral pkmxrvsts iip t;o 4 rn i in  size 

- 1-3; kmalwrde p h ~ r y s i j  ip to 5 la in size 
- 3-52 ~ p y  disse6inated x d  a h g  iractiln p i a m  

-VET? f i i n  grained 



183.92 185.25 FAUT ZDE (FT) 

- auuiar porphyry fragments in  a @artz-CartKnate matrix 

- mdsw grey-green co iwr ,  nassive, pctrphyritt~, medium grained with ~ ? i o n s  
tnat sre very fine grained 

- ~ t r m g i y  s i l i c i f i ed  
- 3 py and pc d i s m i r & d  
- S fipCipse%eirrs 3p io 3 ca in width as fracture f i i l ings  
- 3% G u a r z - h r h a t e  fracture f i l l i n p s  - cut A y t i t e  Veim 



HOLE - FtC16E # 7 of 14 

- brmish grem eolar, mtley imking, rassive, fine grained, witn n u e m s  
irar turs  up to 1 a in nidth 

- !OX po 
- 2 py 
- E fpbalerite 
- tK;T - 12" 

- strqiy alter@ rak, Apatite grem colwr, rrrassive? strongly fractwec 
- fractit-res are inf illEd iiitb lhartz-CErrtmate, chlorite and sul$iides 
- up to.% s i i l p h i d ~  diswinated and as stringers - 6X py Zi p 



- ZZ oo dissersinatd anj aimp fractures 

27.M 27.59 Arpillic Alteration 
- ,kartz dots and fragments within n argilliti lratriv 
- 5Z pp)i and p disseaina'ted 

255.88 260.08 BRECCIA (BX) 

244 c-.; 
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251 :i:1 

zz, * @;! 

T E l  cr\ L1y , J'J 

;,2:. , p!g 



57 p 
- alteratiw! is  &rate, obiiterating t e x k n  

- prirarily albite or serici t~ 
- 1.5X py dissminated and along fractures 
- 1.Z p diwminated and a l q  fractures 
- Tr bartz-brbate rim-fracture fillings 

- A i m  grew, cclour, very fiw grainej ieatrii; 
- a h s t  fragmt stippwtd 
- F ~ a g i m t s  are angular to utij angular 

- c w s i t i m  prinrily aft& 
- P~triji is argiliaceous i chloritic 
- 1-22 oy dissminated along fractures 
- 4  p.1 clssminaiet . '  almg fractures 
- Tr hariz-tarbmate aim-fraciwe fil l i n ~  

-  aim arm, qrq colwr, d i u r  +n fine yaind eatrix, qu3ar to  
~~brcaiinded f ragimts , matrix supprtg 

- a i  ieraticn 15 9rier;lrij.f a i  bit:is';iw! 3rd c::)orite 
- Frigr~fi rmwsitim is primarily prpinyry ! argii i i t ~  ad tuff 
- T~ . &a+-1 -. .- h t m a t e  - fracture filling 





- Srwnd c a e  within a chlwritic ~ t r i x  

- rddiit! wwe c o i ~ t r ,  dium grained, oiassive 
- 3-Yi ef dissmimted 
- 1-2: ~t dissminated and aiwq frac*;urw 
- 3-5; brn~lende piswfucrysts aitered to chiorite ax or p 
- ZL Pfagiociack pt .m~~s i s  up i3 2 ~ l i  ir: size wMral skx, mswriimci 
- Z C'trinriie 31mg fracture5 and ir!c z alterxicar pracct c.f t& ~ktmt~lma~ 



- mdium to dark grey colwr vwy fine giainw, b f~~ ia ted  tllifacews in a ' 
fine grained cltrix 

- 2 py disseainatd arid within fractures 
' 

- S m dissminated mi ieithin fractur~ - * v  n. 
LA aartz+rhte  ricra-f racture vein f i l  l i q  

- lZ awtiie - Qrm.veins up to 1 cm in width 
- Tr Sprderite disseminated 



- d i m  grey colwr very fine.grained, bedd#l, hard 
- sme of the bands exhibit slum featurs 
- Ti ptr along fractures 
- 12 almg fracturs 
- Tr kartt-Carbonate micro-fracture fillings 
- t&jiq = 55' 

374.75 382.75 BRECCIA (BX\W) 



- light qrm to buff cclwr, fine grained grwnd mass iiith plagioclase 
phenarysts up to b ma in size 

- 2. py disswinated 
- iX m dissminatd a d  as an alteration pruduct of the harnbiende 

piocrvsts 

- very iirre grainea, light grey coiour, sassive to weakly tiedded 

r - siular tc W.73 to 387.35 

.vi.,; E :  .1.-.- -:-; 
,.%. j* .H'.:*Y.-. Fair: 

- gwge with g:md wrpkyp iraynmts 



9Q k p t h  Dip Aiilliiith T K ~  kgth Dip Azi~ttr 'K? 
111.3 - 37 %S 182.9 -3s 057 

30 3 5 , 0  - 78 .$.? sm 35 .b  - 78 $7: S&T 
-79 439.b - 7 8  1 
439.32 
Fkm 
iW/l 
K.Hi1ien 



136.00 149.51 IHORITIZED M SILICIFIED W l \  PIM PWlW (Wt8) 

400.25 419.75 SILICIFIED FWllE ZDE (BXUr\BBBd) 





- mi36 g r ~ ~  cciwr, coarse grained, rteli wide6 T MDF~ 
- ypEr and l a w  crxltacts are b r ~ c i a t e d ,  and weakly porphvitic 
- Tr go along fracture surfaces 
- h i d i n g  is i r r q i a r  and wispy ir! appearance 
- K{ - &?* 

- w i m  green colwr, arassive, porphyritic, IPo6erate t o  sirmply a1 tered, 
hard . 

- R Mdspar ptRM#rysts up t c  3 mm in site,  m h r a l  k b i i  
- 3-52 hornblende ~henocrysts up to 3 ra in size wi~h a wrsloral appearance 
ad c m i y  a l t m d  t o  chlorite 

- Tr i i m i t e  a i q  fracture planes 
- J. l r  py a x  po d i j W n a t e d  and aimq fracture planer. 



- remnant parphyritic texture i n  a fw s ~ t i m s  
- 7 CY 

4-41. Feldspar whedrai phenocrysts up to 2 pn in  size 
- 1% krnblende pktocrysts up to 1 m i n  site pseudmphed to Chlorite 
- Tr &iartz-Carbwate =ins 
- i r  an d po disserinated 

- dark grey t o  black colour, fine grained, mttled lwking with chlorite 
altered ckctims 

- unaltered sectiom banstrate the characteristic. prphyritir texim af tM 
M\PL& Forphyry 

- E py and pn i n  t rxturk and diss#linatwl - ir: ciw awociatiwi w i t h  t& 
~hlorite al teratim 



- aediiu grw colwr, d i u ~ u a r s e  grained, quigranular, mssiw, spotty 
nagnetism, hard 

- Tr py and m on fracture surfaces 
- l x h l o r i t e  almg f r a ~ b ~  and as a.br#cia filling near the luu?r contact 
- Tr Ouartz-Carbwrate fracture filling 
- Sr l i m i t e  alwig fractures 
- altwation - weakly chlorite + sericite + silica 
- near the Iaww contact the Tuff becores k ~ c i a t e d  and silicified 

- the rero'vwecl core is sttwrgly chloritized and brecciated with up to 1QX 
wiphides (p.+ and minithin tbe aatrix, mkrately s i l i c i f i d  

- mtbl~ ~ ~ t i m s  LIP to 30 CI long are oxidizeit m all  xi!= 

S h ~ i y  Gxidizd 

E w n d  Ewe - strongly oxidized 

Grmnd Core - ztratlgly oxidized 



149.51 150.00 6lUMl COR \ FMT 2XIIE (UW) 

- e~jiiiiil arq coiwr? eredim to mrse grain& fissive, chloritir an5 silicic 
dieration tht tends to obliterate the texture, weakly prp'rt'yritic, swtb 
iriaopii:~ 

- EtraQ criyrti: and ~ . i l ica aiter3tiwf &s c$fi*;erat~d t% wrafyritic 
textic? - &:id apparmce 

- :re rillorite is gmeialiv cc:z.;.liir;d to t% fracttire wrfxPr arid as 
a p w d m r p h  cf t k  Iirnblmde 

- :-Ti $spn=:i&e rmnant p h a r p t s  pser;d~r@cj *;a r!;f grite 23 - 
+;j&al &pe 
-st . - -:. 9 p w a l l v  aiong fractures and ciiswinatd 

- Z w generaliy simg f r a c t w ~ s ,  disseminit8 x d  as wighide veirrs . 
- -- ,?k:3;g7:+~ ji~.wlr:at& 



151.20 156.00 Grand b e  
- fractures primarily aimg t k  core axis 



204.02 2iS.G - increasing rtiireber of siilMide veins ipy f 
- weak pinkish cast t o  tk core - K alteration ' 

7 I .7 ,id-. 

LIL. w 212.42 Hassive Mphide veins iio t o  5 cn infiliin~ fractufes 
- :cr~psitior! is prieriiv py 



k s i v e  kiphide Py Vein 

5-62-Quarti-Larknate Veins as iracture fillings up to 2 ra ~ i d e  

- .  
g'K.=la 

- ~ t r i x  w p p r t d  with angular felsic fragmts up t 1 !:a in  size 

- i"3rpk~t-y iiiiji angular rewrM fragments up to 2 cm io size that have b m  
sitend tg p 
- C.: - - .I.-,:: ceidstzr rubiredral phwrystr  up to 5 Mtm ii! size 

- g-iox PY G i s s ~ i n a M  and as x, a i t e r a t i ~ ~  prc&t 



270.28 270.75 IYlsSrVE SUPHIOE (IS1 

- mssive pyrite with quartz clots 

very iine grained, mssiiie, s i l i c a s ,  ctert:v spparzce, VEV hard 
prphyritit sections up tu i a ifi length inGucie 0% felurpar whearal 
phww rysis 
i;eak to .mdetate foliatim at 43" 
7 4AV :-;:.:s 8 dissminated and along iractures 
2 Cuartr-Carhate fracture fillings 

"3A 5.i i. , . -?&! 275,89 b i ~ k y  SrstJfld 

- core i ~ i g t t l ~  of no greater than 10 cz 



- light grey tolair! very fine grained, massive, strongly s i l i c i f ied  
ob1iteratirr.g must uf tk rmani textures, fe# prphyritic sertims r m i n ,  
very !cherty 

- 5-B2 py dissgsinated and along fractures, as sul v i d e  veins 
- 14 Iluartz-Carbonate ~icrcrfrac ture f i l l ing 



m.07 S.86 SILICIFIED BECIA (8318EldB) 



- 10: ~~rr~tluuk etr;Mral p h m r p t s  up t~ f m in ~ i i e  C-ly alterEd t~ 
chicrite 

- 2 - 3  Feldspar phenocrysts, wsseritited 
- 3-5X pp); disminated and as sulphide veinlets 
- L F l X  Giiartz-Carbmte iicrofracture f illings 
- , ?-- JA Chlorite almg fractures and as veins 



- 3-5ii ~ p y  ad po dis=ain;rM ad as stringers 
- TI-1; Ouartz-brmate fracture fillings 
- i r  Chlcirite a 3 c q  fracture s u r f a c ~  

139.52 439.52 E.D.H. 







- tololir varies frop a d i m  green to grey col'our, nassive, m i t i c ,  
spotty magnetise 

- altoraiim - primrily chlorite 
- 3 - t i  Hwnblende phen#rysts up to 3 u in size -pug to chlorite 

d p c  - 5'4 feldspar whedrai phen#rystr up to 2 am in size 
- 3X Limite on the frxtwe surfaces and within areas .of biocky grwrtd 
- 2X py and go disminated wd alaq fracture surfaces 
- ir-1% kiiartrCarb~ate fracture fillings 



- mediw green cahur, matrix ~upwted~ r a n d  iragmts uc ta 3 CR in site, 
strongly silicif ied\swidtized 

- 3% fragrents c@ of Porphyry and Tuffarms wterial 
- The fragmts c-ly .have reactirn rias 
- rj-0% Sphalerite disseninated within the fragmts 
- E py along t h  fraci~res and uithin fragmts 
- fC- - L .- 



i 

i 

texture, hrd i 

- 5; rwmt Honbfwde D i r y s t s  that have oswdplclrpted to chlorite and p# 
- Xi p'f and po ciissminated and aimg fractures 
- !I Chlorite m fracture pianes 
- Tr Ouarttiarborrai~ ricra-fractim fi l l iqs 

121.92 133,U FIE BI#lm 



- d i m  grey c o h r ,  d i w  grain&, rassivs, poipiiyrihc, &ate to 
5trongi.f s i i icif ied . 

- 81 teratiix - prisariiy s i l i ca  - varies in intensity frm &rate to s h y  
- I O X  P i a g i ~ l a s e  d i r a l  to s u W r a l  phenocrysts up to 2 w in s ize 
- Tr-IX Wile& p'henocrysts altered to Chlorite 
- S py a d  PO disserinated and along fractures 
- T:-O,% l i u a ~ t z ~ r h a t e  w i n s  

f f t  " 4  
i 3 . i . ~ ~  143rt41 - i2Dttled appearace, weakly sericitized, self healed brecciation, cmtact 

m e ?  
- 3 py mi pa aim4 fracture planes 



- A i ~ s  grey colour, dium grained, massive. strongly altered, very mttied 
appearance 

- Alteration - in?ma silicification and sericitisatim 
- 5-62 recrystallizxi Quartz grains up to 2 m in size 
- G-1M p! siswriaated slmg !racturs and as sulphide veins af c c n ~  w 

-A?.-. . . . . . . . . ... .- -2-"*. 7 - - ' :-.: -- . -- , - . . 
, , : &+! LL"\t, .. . LVL , .$;I - &.-. .. ,Ar .! ' i 
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Z%.iX;j 2SL30 Stronqiy Silicified and Fractured with up.to 5; py and p almg fractures 

X . 3 7  2G.N Re-crystaliired hart2 up to 5 ca in sizef r W  and stressed 
- 3-42 kartt-Carhak veins at 33' 





- sediur, dark grey colwr, msive, latri:: suppw+;ed, 30-402 f r q m t s  up to 
1 cr in size, -tic 

- The iraymts are whgular to angular and of varying crqmition 
- 2 py w!?edral c* disseainated through the ratrix arid as fracture 

fillings 
- 2X pz disseminated 
- !! 8urtziarbmate fracture and r i c m f r x t i r ~  filling 
- Alteration is pr~orinantly silica ' 

- Fine g r a d  i ipetite  riithiin Ce iiatrix 





%.% 3.C4 5trmaw siliciiicatim arid an increase in py fracture filliqs 

31.96 1m.W Fractured almg the core axis 

-very fine grained, &ate to well bedded\foliated, nmsagwtic 
- ioliati~~\Dwding varies frcn 25% along the cxe axis - oisrupted by swlf 
%ale faults 

- T T - ~ X  py disse&teci 



- kruge with si l icif ied p c r p i i  fragients up to  30 ce in lwth 
- 3-52 py di5sminawi within the f r a g m t s  

- gediua grm tci*~, fine to flediur grained, u s s i v e  witi brecciateS! 
prphyrlti: r(n3 grand srtt ims,  very blocky, nwikagiretir . 

- 5, F l a g i a l a x  wsserit ized wMral p i i a r y s t s  
- AIt;eraiiGi - y i w i ! y  chlorite isitti silica 
- up to IZ py dit.yinated and aimg fractures 
- Tr ;isrtt-C&c~& fracture f i l l ings  



12: ?c. -,.. .,, 183.G ha~artz-Carhate k ~ c i a  
- &isrt:->rwr& matrix with tuffamus fra?w~ts 







- aediua oark grey coiwr, Alediur to roam grained, ussive, weakly 
wrphyritic, sp t tyugnt iv  

- Sk olagioclase whdral phen#rysts up to 2 w in sire 
- T 4 X  Hornblendp ph#r#rysts up tr, 2 w in size altwed to chlorite 
- Z py disseminated and along t k  fractures 
- Tr-i': pc disseminatgd and almq fractures 
- Tr sphalwite near fracture fillings 
- Tr-12 Iimi te tn fncture planes 





$4.07 b r ~ c i a  
- silicified mtrix ~ i t h  1% arrgular IAT fragaents 

- . -  
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- dark prey calwr, wy fine grained, well W ' \ b e # d e d  with masin 
sections, strmoiy magnetic 

- rrrinar sftali scaie faults ad slwp features perpendicular to M i n y  
- core is bixky .- Sue to.being the upper part of the M e  

. - Ti l i m i t e  ~n frxturie surfaces 
- t+lX py and p as iractwe filling arrd disseainateci 
- 2-11 Guartz-Carbate fracture fi l l ing at  ail  angls to the cwe 
- mding @ !$,5f - 35' 2 11.5 a - 31' 



- &iue r=i 6ark grey biacii, coarse grained, marrive, smtty @donetis 
- 4lteratiorg - Chlorite 
- 3-5l E aar\b gy as veins,filling iracttlm and dissep:r&ed 
- 3 :,,xtrt:2-t1srbcnate fracture filling predominantly at  low angles to the core 

b7.B 73.15 SILICIFID PWMV (8Wd3) 
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- medium beiqe colour, sedium grained, aassive, mderately fractured, bluckv 
core 

- 3% Chlorite along fracturw 
- 2Z py along fracture 

- coarse gramned, massive, porphyritic, light to medim grey coluur, 
relatiwlv unaltered 

- 0-101 tbmbiede #Ihedral o w r y s t s  uo to 5 m in sue cononly altered to 
chlorite 

- 2-E wsseritired Plqiaclase phenocrysts 
- LX Qwrtz-Carbanate fracture filling 
- 1-2X oy and oo as fracture fillings 

- very fine grained, light to d i w  grey colwr, stmgly aitered, strongly 
fractured, wry silk- almst cherty, spotty-rodwate g n e t i u  

- upper contact is wry gradual with w a n t  Hornblende okmrvsts still 
evident 

- Alteration - silica with some K alteratim grvinq a pinkisn cast to the 
rocks. Them am sections of remant porphyry throug;h the sectmon 

- up to Xi py and po generally along fractures 
- 3-5% @art r - k b m t e  ricrofracture f i 11 ings 
- 3% chlorite almq ricrctfractum 
- Tr Limite on fracture surfaces 

16.73 Up to 152 Po, Tr Gpy - disserinated and along fractww 

.y ... r. 
td. w 3.15 Merate eotdote a1 terat im halo~ng f ractutw 





I 
F 

BOW) 60LD CCINADC\ INC. HOLE - PI%€# 4 of 4 i 
1 

- d i m  green colwr, coarse grained, aassive, moderate to s t q i y  
fractured, spotty mgrretiw 

- 1-Z! ppy dissminated and along fractutw 
- Tr l imite  m fracture surfaces 
- primary Alteratim is Chlorite 

r ' - Tr Quart~~rbonak Veins as fracture f i 1 lings 







bar& y w  to greenish with a firw-gramed catrix. Fractured at all angles to 
tk C.A., and c m t e d  by chlcrite and ninw sulphides. Sane iwwnblde 
ptfit~rysts are visible. Weak chlwitic alteration. 2 - 3  pyrib? as stringen, 
p a t c k  and disyinatims. 1X pyrrhotite as strlngws and replacing the 
tanbiende pkrysts .  Trace disserinated sphalerite. 



Stmoly chloritized and Fe-axide s t a i d  mbbly cwe.  4% pyrite as stringws, 
dissminatims and f facture infill. 2% disseainated pyrrhotite. 

Dark grey with a grmlar natrix. k t  of the pwpnvritic hijlende 
ihmcr~sts he been aitered andiw replaced. Fracturing at aii q i e s  to tk 
C.G. Fractures are t m l y  chloritic andior sulphiaired. Scattered camate  
stringers. kak swicitic alteratim. Local strong chlwitic alteratim. 
3 - 4  pyrite a5 disseeinaticm and gatck.  7-X pyrrrhtite as fracture infill 
ant replacisg the hornblende @m-ysts. 



Fracturw i~itir a dark grey to pinkish fine-gnined matrix. OEcasiml 
tabular to  elmgated olagioclase phenocrysts. 5trmgl-y carimareuis. 3 
pyrite and 2i: pyntatite. - 

6.95 metres of 762 massive pvrite within the cmiral portion cf t k  interial. 
TZ diswinated euhedral pyrite cmtals. 1-S; dissninatea pyrrkkite ~i th ia  
the massive pyrite. 

%ey to laallv iiisiiish. laainated at appraitiaat~ly % degrws to tk CIA. 
i ~ a l l y  brecciatw. bak chloritic al teratim, local 1.r. sericitic. 4X write 
SC. dissmirdtims. striqers and patches. E pypiirriwiite a5 uisseainaiions ard 
stringers. 
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4% reci-aassive pyrite. 

Vwy light grey, locally glassy uhite with scattered larinatims. S h g  
s e r i ~ i t i c  alteration, S i l i cms  corrpasitim. 4X disseminated pyrite and 2 
pyrrbtite stringers. 



kattwed hornblende ptmnocryrts which are im part chioritized. Pervasive 
k i c i t i c  al teratim and locally ciifwitic. 4X pyrrbtite as stringws and 
patches. 2 disdnaterl pyrite. 

- aeelum grey-oreen tolwr! raassive, mttied appearance d ~ e  priearily tt. 



- Greeni5'irey colw, fine grained, wsive, weakly porphyritic, mciwately 
f rac tureci, numagnetic 

- 2-32 iiBt pt#nocrvsh altered to chlwite and or py 
- 3-5X Chlorite a l q  fractwes and as a replacmmt of the HK phen#rysts 
- 3 py disse~~inated and as wins infilling the fractures 
- alteration is prisarily si l ica and chlwite 



299.57 2W.87 breccia 
- mnkl porpnvp fragments in a sulphide rich ~atrix 

the core axls and at bO@ t o  ti.@ core 



- rredium green colav, coarse grained, msive, parphyri tic 
- Rt Plagi~lase p h r y s t s ,  whedral habit, up to ZMP in size, sausswitized 
- 3 ;X p i i v t s  cmanly altered to chlorite 
- Alteration - mawate silica, chlorite and swicite 
- 3 py disseainated and along fractures 
- Tr k r t z - C a r h t e  fracture filling 





- contact is  sut-parailel to the core axis 

- neciiw green cclwr, aassive, coarse  grain^, grittyy, nomagnetic 
- Alteration - #dwate Chlorite 
- upto Ti py and po disweinated and infilling firactires 
- 1-21 Plagiafase crystals up to 1 m in ~. ize  
- Tr-1: piiocrvsts cz: to 1 am in size aitrred to chlorite 
- T. &artrtt+rhate ftactwe fillings 
- LLWT cc~tact is gradationai frw moderate to strongly aitered tiiffacms 

1wteriaI 
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Greenish-grw in culour. 
i)pproxmteiy li3 to 15WA ii sericitized plagicciase pnenocrysts, whedral 
to abhwrai. 
4 to 61 chlcritized and often sulpiiidized hrnbimde p k r y s t s ,  iost 
anhedra i 
Patri~ str~npiy sericitizd, weakly chloritizeci and carhatized. 
Strongly fractured, infillings of biack chiwite ,aainly, also carbmate and 
suililoirik, %&red fracture surfaces c m .  
iL2vh quartz-cartmate winlets at 70 to 90 degrees to tk C.k. 
i-2Z g ~ r i i e  mi i:?rrirctite as disseminations, w i l  stringers, ard w l l  
F .~ebs 1 c m  iz miartz-carhate veinleis, 



3,rr T Z f l .  
L W L ~ ~ I  inkrcaiateri greenistrgrey silicified argiliite. 

Strwrglv riiicified and shearh, bedding destrwed. 
Shearing appears to be at raqhly 35 degrees to tk L A .  
ginor br~ciaied fragments, up to 4.0 cm, 
1-22 disseainated pyrite nd py@otik. 

, 

Trice tc: t X  sphaierite, small blebs. 
Trace cmlcopirrite. 

, JA w.,... 'r. kcriotim as wr 1.3 to 11.3 eetres., tirough mt as slrwrpfy altered. 
1.+2.0 i?! feldspar pk rvs t s !  subhedrai, tronbfende f w r  i n  anhejnl, 
~fii~ritized ciots and subhedrai crvstais, 
'~akitiy seriritized and chloritired aatrix. ' 

&akly tc ttieratelv carhatized. 
i i m i t x  stain m iractures at 0 to 24 d q r ~  to tk C , i a  
I-?I quartz-carbmate veiniets at 79 to % djerees lo tk C.k. 
1-2X ciiswinated pyrite and pyrhatjte. 

4% 4 X C  irrquiar pqriteaggrqatesupto2.iicla, 

- .  -. -. . . , $..$A 
. --. .. . . . . .-.. kcnptirx as oer ii.03 tc  i 4 .4  wires. 

%derately to strcqly iractura. 
i-Z'i pyriie a+ pyrrhtite disminatians a d  fine stringers. 
Fyrrtatite repiacerent of hombiende pmocr;istr corrm. -- -. 

-,.a . . I 58.3: &artz-car%&e vein at 35 degrees to t k  C I A .  
. . ~imnitic rtjinei. trace to 1X pyrite, 

. .  , .  
:., .... c!.: 73.50 Fe~cri@i~( at. wr II.33 to i4.41 ~ t r e s ,  -. 

5trorqly irxturh and Iotaiiy b r~c ia ta ,  
tim.iie siaining comr~ aionp fractures, ixaliy priasive. 
tLme I ~ a l i v  has a pinkish caiwf, stquesting ptarsiz aIleration. 

r kderatei: i n  strmgiy carknatited and cbiwitizccl. 
f . 1-3 2.0-7.C E quartz-cartmate ireinlets at 70 to 8G W r w  to t i  C I A ,  

1-52 firi tei 1-E pyrrhuti te  .as disseminations and fine srringers. 
_ .,. . ,. - -  . . - a;: 

. L i z  . .  ; 4 , x  4-5: pirii~, ~tanuiar aggrqates and sirinaers, up to  2 .5  cm, 
race ia  i i  ;ll;rrm#ttite arrd ehalccpyrite. 



.50 Z.35 kript ia  as per 1i.03. to  14.40 ~~. 
bakiy chloritized wtrix. 
1-ZX . pyri te and pvrrhotite disseminations. . 



'hartr-carhate veinlet at 3 d q r ~  to the C.k., containing sphaiwits and 
galena debs tc 3.5 o. 

kript ion as per X.36 to 47.70 metres. 
rtwt sections moderately to strongly wricitized and weakly chhrititoli. 
Fracturing generally weak, occasional s t rq ly  fractured and chlwitited. 
Weakly cartmatized. 1-Zi quartz-carbw~ate veinlets,l.O-4.? s, st N to Mi 

degrees t~ tke C.6. 
2-32 pyrite and pyrrktite, mastly disse~inated md i n  fine stringen at 
mderate to high a@# to the L A .  Stringers lotally up to 2.6 ca. 
Pinkish ~ o h r ,  wsibly dm .ic piassic aiteratiwi aimg contact. 



1 6 . E  W a t e l y  t o  strayly fractured, abundant interstitial chiorite and possibly 
biotite or o h l w i t e .  

152.G. F7% pyrite and pynhotite m t i y  as small stringers and b i d s .  

i74.B Strwrgiy sericitized an6 carhatized. 
Has a slightly bleashed appearance. 

i7Q.70 5-62 pyrite and pymimtite in fine irregular stringws. b s w  pyrite 
lccalh in agregates up to 2.0 cs. 



CI311WWt. 

1-Y, uyrite, 2 -3  oyrrfatite, trace chalcopyrite asmiated with uyrrhotite. 
Sulohider mstiy dissminated, i h r  stringers ad granular aggregates. 
Pyrrhotite repiacerent of tmblende phmrysts c m m .  

19b.40 202.513 Weakly sheared at 35 degrees to the C8A, 
tbderate to strang ,swicitiratim and chloriii~ation~ 

i t ': 
a.i.2 

c r: # b~!.: 

1 , :<; 
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249.W 250.38 FWT (R) 
- 2 md seems up t~ 10 CII. in l-th within the W W a g  perm 

250.38 261.42 IblW PORPHYRY (IQ\88Dh7) 
- d i m  grey colau, ursive, fine .grained, auierate to skm) a l twa~rm 

(siiicaialbite), wkiy porphyritic 
- 5-3 wMral  Plag phenocrysts up to 3 r in size 
- 5-bX py disserinated and along fracture planes 
- Tr-tX p disswinated and almg fractures 
- , ; -.:Y ,, p: L. predminantly on fracture and eicro-fracture surfaces 
- 77 EzCt fracture fillings 

?A<, :1 Hbli$'ia~ For&r! - -- 
- fine grained ~ s s i v e ,  c,trmglv sericitizd 



2 7 2 3  2E.95 breccia 
- mtrix %pported with moderately rmded feisic ad argillite frqmts 



- irqmts are upm 3 CIL in width 
- t& matrix coe#niy has a green to lime coiuur arorptKnis mineral- Cipatit~? 

Serici t ~ ?  
- sabp sectims are crudelv banded ad dewmirate slwp faulting 
- Tr stihite within fractures as needies 

w.24 321.95 F I I E : ~ ~ N F \  I W ~ W ~ W A ~ E ~ ~ ~ ~ ~ O T U R  (IAnw) 
- mediua green coiair, vm fine grained, b#iow 'i we1 1 banded with fine 

!rained massive wiions rip to  36 cc_s i n  imgtti. spotty aagrreiisa! very 
siiicpy~s 

- E py wkral  ti& i n  fractures axi disseainated 
- Tr-ii; ;s primarily wi th in  fractures 
- Tr 22Cb ~icrrrf~wture fiilings 

f' 
- textures include Wdiq and small scale s i u p ~  that disrupt the Miing 
- Tr a.~rphous lime preen coiwr, soft, aineraf srithin ttie hctures - 

Apatite? bricitel 

325.03 336.0~ FIE WED A B ~  ~ F F  \ muam ARGILLIIE #O TLR (IAnwIz) 
- as. 3 7 . 7 4  ta :28,15 
- t k  Miding a r i d m  banding is not ass uei l ik!ind 



336.10 337.18 =..11118WilE WHE (16) 
- 7MX coarse py with 02 cfsts 

--P 

: 3 ~ . : [ i  : & , ~ ~  - &tig 2gCearG:E i~ittr Eye a n a i ~  dm ti  core axis 



3507 3 2 . 3  374.00 1.30 0.2 1 a 1 
374.a =a mw PmMY (am 

- #dim grev colwr, prphyritic, s t r q l y  s i l ic i f id 
- up to gL feldspar pihenotrysts up to 2 r in size with a eubedral habit 
- upto 9 HEi phencwysts up to 2m in site altered to .chlorite 
- 5-X patchy chlorite altwatim primarily war fractures 
- E disseminated. and as sulphide veins and veinlets 







Sarran beds, 2:15.0 cm, and bt~ciated f rqmtr .  of strongly silicified 
argillite (3;) intwralated with grey to greyish-green, medium to coarse- 
grained coarse ash tuff (90X1. 
Suffacetws rraterial massive to very weakly W, often weakly chioritized and 
mwately carhatized. 
Argillite strongly silicified, bedding ~Mroyed.  fiften i n  su~angular tu 
subrwnded f r q m t s ,  UP to 4.0 cm, ~ i t h  altered boundari~. 
%st of the core i n  the %tion i r  b l ~ k y  and broiren, strmp l imi t i c  stained 
iractlired wrfaies! iaal  ly pervasive. 
1-Z pyrite and'pyrrhtite a5 oissmirtstims and mfi ble%. b t  tr i  ik 
wlphides We heen weatkrw out. 



Mratelv chloritized arid silicified tl;ffarwus volcanics, gradational 
variatims ktneen trystai tuff and fine-to mediur-grasned a& tuff. 
Crystal tuffs c n o d  of i5-2Z 3.0 m plaqixlase crystals and cwstai 
fragments i n  a fine ash rstrix, k k  planar fabric laally dewloped at 4C to 
47 degrees t o  the LA. 
Ash tuffs mtty fi~e-grained, ~ss ive ,  locally mkly bedjed(?j at 40 tc 50 
@rees to the C s A a  Z fragments and crysials over 4.0 ma 
i ~ a l l v  intmkl by kmblHltie-phqi~lase porphyry dykelets 20.0 ~i with 
very d i f f u s e  cmtxts. 
iocall~ strorigl y cuhatized, generally wake 
Liaonitic coating r m  on fracture surfaces, locally pervasive Iespecii;iiy 
above 4 ,X ~netrtesj. 
1-11 p:rit~ a6 prtmtite as diswhat im and k-atterd fine stringen and 
blebs! l.9 c ~ .  

f trmg l l m i  tic sim, 
Sore is stm@y fractures, t i k k v  arrd 5roken iiith sand size grains. 
Strongly fracture .with a heavy lironitic stain. 
Fvartcres mostly subparailel to 50 dqres  t o  the G s A *  
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INTRODUCTION 

Structural observations described in this report were made on 

the Red Mountain Property, concentrating on the southeastern slope 

of Red Mountain, underlain by the Marc Zone, the most significant 

gold occurrence encountered on the property to date (see Fig. 3D 

in vogt, 1991). The study was comissioned by the late Andreas M. 

Vogt and was intended to determine: 

1. possible structural controls of the mineralization, and 

2. post-mineralization deformation and its consequences 

for the spatial distribution of the ore. 

Field work, conducted during a six-day visit from August 4-9, 1991, 

consisted of the following: 

Day 1: General introduction to geology of property with 

A. Vogt (Goldslide Creek, Marc Zone, Rio Blanco). 

Day 2: Visit of Erin Stock at McAdam Point, beginning of 

detailed field work on Marc Zone (with A. Vogt). 

Days 3-5: Detailed field work on Marc Zone (with M. Coleman). 

Day 6: Inspection of gold showings on west side of Lost 

Mountain, completion of work on Marc Zone (with A. Vogt). 

I am grateful to Andreas Vogt for the invitation to work on 

Red Mountain and thank him and his field crew for the friendly 

cooperation, helpful discussions, and truly great hospitality 

during my visit. I am especially thankful to Megan Coleman for her 

invaluable help during the detailed work on the steep slopes of the 

Marc zone. I share the sense of loss caused by Andreas' untimely 

death shortly .after my visit but hope that his great spirit and 
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excellent work will inspire those who follow in his footsteps on 

Red Mountain. 

GENERAL GEOLOGY 

The Red Mountain Property is located approximately 15 km east 

of Stewart, B.C., in a belt of Upper Triassic to Middle Jurassic 

sedimentary, volcanic, and plutonic rocks (Stewart Complex of 

Grove, 1986) preserved between the Late Cretaceous to Tertiary 

intrusive rocks of the Coast Plutonic Complex, in the west, and the 

upper Middle Jurassic to Lower Cretaceous clastic rocks of the 

Bowser Basin, in the east. As mapped by Grove (1986), the property 

is underlain by the Upper Triassic to Lower Jurassic Unuk River 

Formation, the oldest formation of the Hazelton Group (Table l), 

interpreted as an Early to Middle Jurassic island arc assemblage 

of the Stikinia Terrane (Monger et al., 1982). At Red Mountain, the 

Unuk Formation, consisting of bedded tuffs, argillites, and cherts, 

is intruded by a hornblende-diorite stock, the Goldslide Intrusion, 

thought to be correlative with the Early Jurassic synvolcanic Texas 

Creek plutonic suite (Grove, 1986; Anderson and Bevier, 1990) of 

the Stewart Camp. The intrusion outcrops in the cirque of Goldslide 

Creek as well as on the western and southeastern slope of Red 

Mountain. A number of deformed quartz-feldspar porphyry dykes in 

the surrounding country rocks also appear to be related to the 

Texas Creek plutonic suite (Vogt, 1991). A wide zone of alteration 

(mainly sericitization and pyritization) surrounding the intrusion 

is responsible. for the gossany appearance of the rocks around Red 
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Mountain (Vogt, 1991). Post-Jurassic plutonic rocks on the Red 

~ountain property include a small intrusive stock of quartz 

monzonite, the Erin stock (McAdam Point pluton of Grove, 1986), 

cropping out on both sides of Bromley Glacier, at McAdam Point and 

on the northern side of Lost Mountain, and numerous dykes ranging 

in composition from granitic to granodioritic (Portland Canal dyke 

swarm of Grove, 1986). All of these are thought to be part of the 

Coast Plutonic Complex intrusive suite. 

The gold mineralization of the Marc Zone is spatially related 

to the early Jurassic subvolcanic Goldslide intrusion and is 

thought to have been the result of late-stage hydrothermal activity 

associated with this intrusive event (Vogt, 1991). Whereas the 

early Jurassic mineralization is characterized by a close 

association of gold with dissemninated and massive pyrite, gold and 

molybdenite mineralization in the Eocene Erin stock is associated 

with steeply-dipping quartz veins. 

STRUCTURAL SETTING OF PROPERTY 

As mapped by Grove (1986), the Lower to Middle Jurassic 

volcanic arc assemblage of the Hazelton Group (which is part of 

the Stewart Complex) in the Red Mountain area, west of Stewart, is 

bounded in the west by the intrusive margin of the Late Mesozoic 

to Tertiary Coast Plutonic Complex, whereas in the east it is 

overlain by the Late Jurassic to Cretaceous clastic overlap 

assemblage of the Bowser Lake Group. Although earlier workers did 

not associate structures in the Stewart Complex (part of Stikinia) 
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with those in the overlying sedimentary rocks of the Bowser Basin, 

to the east, recent work by Evenchick (1991a,b) has shown that the 

strata of the Bowser Basin are part of a regional fold and thrust 

belt, the Skeena Fold Belt, that developed between latest Jurassic 

and early Tertiary time and that, in addition to the Bowser Lake 

and Sustut groups, involved strata at least as low as Lower and 

Middle Jurassic Hazelton Group. The implication of this work are 

that the thrust faults of this belt have affected rocks of 

Stikinia, west of the Bowser Basin, and may root in the Coast 

Plutonic Complex, beneath and to the west of the property. 

Structures in Hazelton Group rocks of the Stewart Complex in the 

Red Mountain area are thus the consequence of a complex sequence 

of deformation including early Jurassic events (Nassian orogeny of 

Groves, 1986), regional shortening and low-grade metamorphism 

related to the formation of the late Mesozoic Skeena Fold and 

Thrust Belt, and deformation and uplift associated with Tertiary 

plutonism in the Coast Plutonic Complex (Table 1). 

According to Grove (1986), early Jurassic deformation is 

indicated north of Stewart by folds in the Unuk River Formation 

that are truncated by a regional angular unconformity at the base 

of the Betty Creek Formation. Betty Creek sedimentation and 

volcanism were followed by normal faulting, graben development, 

minor folding, uplift and erosion, and the fault-controlled 

throughs were infilled by the Salmon River Formation. Granitic 

clasts in the basal Salmon River Formation indicate that some of 

the early Jurassic intrusions of the Texas Creek plutonic suites 
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were first unroofed at that time. Granitic clasts are also observed 

in the Upper Jurassic parts of the Bowser Lake Group. 

Although pre-Middle Jurassic deformation is recorded in the 

region, Evenchick (1991b) found it impossible to distinguish pre- 

Middle Jurassic structures from post-Middle Jurassic structures, 

related to the formation of the Skeena Fold Belt, unless Middle 

Jurassic or younger strata are also present. Because no significant 

deformation has been described for the interval between the 

deposition of the Hazelton and Bowser Lake groups, Evenchick 

(1991b, p. 977) concluded that folds in the Hazelton Group are 

likely to be a result of shortening during the formation of the 

Skeena Fold Belt. She also noted that identification of Skeena Fold 

Belt-related structures in the Hazelton Group may be difficult 

because of the differences in structural competency (and thus 

structural behavior) between the volcanic units of the Hazelton 

Group and the well-layered sedimentary strata of the Bowser Lake 

Group. 

The timing of formation of the folds in the sedimentary rocks 

of the Unuk River Formation on the Red Mountain Property (such as 

the north-northwest-trending tight to isoclinal folds on the west 

side of Lost Mountain) must thus be viewed within the regional 

constraints described above. Folds in the easterly dipping Unuk 

River strata on the western slope of Red Mountain are within the 

eastern limb of the Bromley Syncline (Grove, 1986), formerly 

thought to be an early Jurassic structure (see also Vogt, 1991, p. 

11). However, the core of this syncline, west of Bromley Glacier, 
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is occupied by strata of the Salmon River Formation; the Betty 

Creek Formation being absent in this area (either due to non- 

deposition or erosion prior to Salmon River deposition). Although 

folds have been observed elsewhere within the Unuk River Formation, 

beneath an angular unconformity with the Betty Creek Formation 

(Grove, 1986), Salmon River strata, where observed in contact with 

overlying Bowser Lake Group, are generally more or less conformable 

(Anderson and Thorkelson, 1990). Bromley syncline thus appears to 

be a post-Middle Jurassic, Skeena Fold Belt-related structure. 

Using the reasoning put forward by Evenchick, folds in the 

underlying Unuk River Formation may also be post-Middle Jurassic 

or, if indeed older, they must have been modified during the 

formation of the Bromley syncline. 

STRUCTURAL SETTING OF MARC ZONE 

Although bedding in the rocks of the Unuk River Formation, 

west of the Goldslide intrusion, dips uniformly steep to the west, 

and tight to isoclinal folds with steeply west-dipping axial 

surfaces and axial planar cleavage occur on the western side of the 

Erin stock, bedding orientations above the Goldslide intrusion on 

Red Mountain are highly variable in strike and range in dip from 

steep to nearly horizontal. The generally strongly hornfelsed and 

oxide-stained stratified rocks are highly fractured and faulted, 

but they do not appear to be folded and lack a regional cleavage. 

The few primary structures observed suggest that the entire 

sequence has remained upright. Although the relatively moderate 
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overall dips of bedding (Fig. 1) appear to be the result of up- 

doming above the intrusion (see also Vogt, 1991), in detail the 

contact between the hornblende diorite and the country rock is very 

irregular and complicated by the occurrence of intrusive breccias 

and local sheet-like apophyses of diorite parallel and oblique to 

bedding. The overall impression is that the hornfelsed stratified 

rocks above the intrusion remained upright and did not fold, 

because they were protected from regional shortening during 

Jurassic as well as Cretaceous deformation by the buttress effect 

of the intrusion. The intensity of fracturing shows, however, that 

stratified and intrusive rocks together responded to deformation 

in a brittle way. 

The Marc Zone is located beneath the southern slope of Red 

Mountain (see Fig. 3D of Vogt, l991), the mineralized zone being 

exposed at the foot of a steep, jarosite-stained cliff north of 

Goldslide Creek (BL O+OOW, 0+05S). As described by Vogt (1991), 

drill-hole intersections suggest that the north-striking and 

moderately west-dipping, mineralized zone consists of a number of 

irregularly-shaped sulfide lenses which are closely associated with 

the irregular roof of the Goldslide intrusion. Mineralization 

consists of disseminated to massive pyrite (with some pyrrhotite 

and traces of sphalerite, chalcopyrite, arsenopyrite, galena, 

tetrahedrite, and tellurides) and occurs in the interlayered 

argillites and tuffs (IAT unit), directly above the intrusion, in 

the fine-grained contact phase of the hornblende-plagioclase 

porphyry, and in a contact breccia, consisting of randomly oriented 
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blocks of intrusive and country rocks. As a result of the strong 

oxide-staining and the limited outcrop of the mineralized zone, no 

conclusive surface observations were possible with regard to 

possible structural controls of the mineralization. Although 

remobilized sulfides have been observed in some early fractures, 

most of the intense fracturing and faulting on the Marc property 

appears to postdate the mineralization. Inspection of core from 

diamond drill hole 90-35 showed that the mineralized diorite is 

generally massive, but that pyrite is locally deformed and has 

pressure shadows filled with oriented quartz fibres and/or. 

phyllosilicates (probably muscovite and chlorite). This suggests 

that both hostrock and mineralization have been affected by some 

penetrative deformation, probably similar to that observed locally 

in diorite outcropping in Goldslide Creek. With the present 

observations, it cannot be decided whether this deformation is 

related to early Jurassic or Cretaceous shortening. 

FRACTURE AND FAULT ANALYSIS ON MARC PROPERTY 

As the spatial distribution of the Marc zone mineralization 

is likely to be the result of a combination of primary factors and 

post-mineralization brittle displacements, it was decided to 

undertake a fracture and fault analysis on the south-eastern slope 

of Red Mountain, in the area covered by the geology map of the Marc 

zone (Fig. 3D of Vogt, 1991). The limited time available made this 

analysis subjective, as not all fractures could be measured and 

emphasis had to be put on finding surfaces along which significant 
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displacement might have taken place. Features measured as fractures 

include only obvious fracture sets that show local regular spacing 

and no apparent displacement. As a consequence, horizontal and 

other, less regular fractures are underrepresented. Faults were 

recognized by slicken-sided surfaces and the presence of fault 

breccia and gouge. As displaced markers were generally not 

recognizable, the direction and sense of movement on the faults 

were deduced from steps on striated surfaces, S- and C-fabrics 

within fault zones, and the relationship between the orientations 

of extension fractures and fault surfaces (Fig. 2). Most of the 

measurements were plotted on the 1:500 geology map of the Marc zone 

(Fig. 3D of Vogt, 1991; the copy was left in the Red Mountain field 

camp) and are represented on stereographic plots in Figs. 3 and 4). 

The results are discussed with respect to the grid system on the 

Marc zone geology map. 

Although there is considerable scatter among both the fault 

and fracture measurements, a conjugate set of NNW-striking, ENE- 

and WSW-dipping normal faults, each with associated steeply- 

dipping extension fractures, emerges as the most important fault 

pattern (Fig. 4). The two maxima on Figure 4 correspond to N 28OW 

73O~, for the easterly-dipping faults, and N 1 5 O ~  66OW for the 

westerly-dipping faults. Many of the faults have down-dip 

striations and kinematic indicators suggesting normal movements, 

though in most cases it is impossible to estimate the magnitude of 

displacements. While most faults appear to be minor, in lateral 

extent as. well' as in displacement, three of the faults mapped have 
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a significant lateral extent, and at least one of these may also 

have a significant displacement. Two of these major faults are W- 

dipping normal faults that had been mapped previously near the 

bottom of the cliff above Goldslide Creek, intersecting Line 0+20S 

at approximately 105W and 50W respectively, and therefore referred 

to as 105W and 50W faults. Both strike slightly W of N, dip 

approximately 65O to the W, and are characterized by up to 2m wide 

breccia zones. The 50W fault can be followed northward up to 

approx. 0+30N, where it disappears under a scree cover. The l05W 

fault can be followed to approx. 0+55N where it meets a major NNE- 

dipping fault. This fault, here referred to as the NNE fault, can 

be traced from approx. 0+15S, 0+70W to 1+50N, 1+65W, where it 

swings northward and is partially obscured by scree. 

The mutual relationships between the three major faults and 

associated conjugate minor faults are illustrated in cross-section 

on Figure 5. It can be seen that the wedge-shaped block between the 

50W and NNE faults has been down-dropped relative to adjacent areas 

in the E and W. Judging from the much stronger surface expression 

of the 50W fault zone at this latitude, it is probable that the NNE 

fault has the smaller displacement and terminates against the 50W 

fault. However, the surface expression of the NNE fault becomes 

significantly stronger towards the north (see especially outcrops 

southeast of the collar of Drill Holes 90-52 and 90-53), and it is 

likely that displacement along the fault also increases towards the 

north. The horst between phe NNE and 105W faults narrows northwards 
L,t C-, 

into a wedge where both m-d meet (Fig. 6). Unfortunately, though 
A 
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there are indications that the westerly-dipping faults may be 

important, present data do not allow an estimate of displacement 

on any of the major faults. For example, drill holes 90-55 and 90- 

56 (see Section 0+25N of Drill Report) have penetrated the steep 

westerly-dipping 50W fault, confirming the dip measured at the 

surface, and both holes have intersected the moderately west- 

dipping Marc zone in the footwall of this fault. However, as the 

Marc zone has not yet been encountered west of the fault at the 

predicted depth (Vogt, personal cmmunication), it is possible that 

it may have been down-dropped in the hanging wall of this fault 

(Fig. 5). Drilling is recommended at an appropriate distance west 

of the 50W fault to test this hypothesis. 

Whereas the NNW-trending normal faults and associated 

extension fractures suggest an environment of regional extension 

in an ENE-WSW direction, a significant number of steeply-dipping 

to vertical fractures and some minor faults strike approximately 

ENE (see Figs. 3 and 4), more or less parallel to the extension 

direction. Some of these have horizontal striations, suggesting 

minor strike-slip movements, but steeply plunging to vertical 

striations have also been observed. Two minor lateral offsets of 

the NNE fault along such vertical cross faults (dextral at its 

southern end; sinistral further north, north of drill hole 90-43) 

indicate that at least some of the strike-slip displacements 

postdated the normal faulting. Temporal relationships between the 

normal faulting and the oblique- and dip-slip movements along steep 

cross faults are not clear, but it is possible that these movements 
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were the result of adjustments within fault blocks during normal 

faulting. Such movements could account for variations in 

displacement along strike of the normal faults. Horizontal striae 

were also observed on a vertical, NNW-striking fault west of the 

Marc zone. However, this fault (shown on the Marc zone geology map 

at Line 0+20S, 0+25E) could' not be traced northwards and is 

considered to be of minor importance. 

AGE OF FAULTING 

Apart from observations that mineralized early fractures are 

diplaced, very little direct evidence exists as to the age of the 

normal faulting. However, as there are no obvious indications that 

normal faults have been reactivated by high-angle reverse faulting, 

it is suggested that the extensional faulting postdates the 

Cretaceous regional shortening responsible for the formation of the 

Skeena Fold Belt. It may also postdate the intrusion of the early 

Tertiary Erin stock which contains mineralized NNW-striking 

fractures. As the Stewart Complex was essentially frozen to the 

east margin of the Coast Plutonic Complex and has been involved in 

uplift along with the Coast Geanticline (Groves, 1986), it is 

likely that the normal faults cutting the Marc zone are a 

manifestation of extension accompanying this uplift. 

The minor NNE-striking strike-slip faults at least in part 

postdate the normal faults. However, they appear to predate the 

emplacement of the north to north-westerly striking andesitic dykes 

(Unit 11 of the Marc zone geological map) which have intruded along 

some of the .normal faults but have not been observed to be 
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displaced along any of the cross faults. ENE-striking, 

synmetamorphic shear zones in granodiorite outcropping along 

Goldslide Creek, thought to predate the normal faulting, have not 

been reactivated during late-stage strike-slip faulting, because 

andesite dykes crossing these zones have not been displaced. 

CONCLUSIONS AND RECOMMENDATIONS 

1. No new observations could be made during the present visit 

regarding the question of possible structural controls of the 

mineralization of the Marc zone. As the rocks outcropping at the 

surface are highly fractured and oxide-stained, a more 

comprehensive study of this problem would have to include a 

detailed inspection of drill core from the property. 

2. Rocks of the Stewart Complex in the Red Mountain area were 

affected by early Jurassic deformation that was followed by 

Cretaceous regional shortening associated with the formation of 

the Skeena FoLd Belt in the Bowser Basin to the east. Although it 

is difficult to distinguish between early Jurassic and Cretaceous 

structures on the property, where post-early Jurassic sedimentary 

rocks are absent, it is likely that the Bromley Syncline (the axial 

trace of which is located immediately to the west of the property) 

and structures related to it are Cretaceous structures associated 

with the formation of the Skeena Fold Belt. It is also likely that 

thrust faults in the pre-Bowser Lake Group basement of the Skeena 

Fold Belt root as far west as the Red Mountain area and may exist 

at depth beneath the property. 
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3. ~lthough weak penetrative deformation was seen in 

mineralized drill core, the Marc zone appears to have been 

protected from major regional shortening by the buttress effect of 

the Goldslide intrusion. Most of the brittle fractures and faults 

observed in outcrops of the Marc zone have affected both intrusive 

and country rocks and are thought to be related to extension 

postdating the shortening causing the formation of the Skeena Fold 

Belt. 

4. Most of the faults encountered near the Marc zone are NNW- 

striking normal faults. They have dissected the host rocks of the 

Marc zone into wedge-shaped horst and graben blocks that are broken 

up further by associated steep to vertical extension fractures. 

Displacements are generally minor, but at least three of the normal 

faults are thought to have a potential effect on the geometry of 

the mineralized zone. The WSW-dipping 50W and 105W faults may have 

caused significant west-side-down displacement of the western part 

of the Marc zone, and the NNE fault may have caused east-side-down 

displacement in the northern part. It is recommended that the 

hypothesis of a possible western extension of the Marc zone be 

tested by drilling at the appropriate distance west of the 50W 

fault somewhere between Lines 0+25N and 0+20S. 

5. It is strongly recommended that structural mapping be 

continued on the property and that attempts be made to correlate 

between faults mapped at the surface and those encountered in drill 

core. 
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'igure 1. Sterographic plot of poles to bedding, Marc zone 





(Peak - E)/Sigma = 6.5 
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igure 4. Stereographic plot of poles to faults, Marc zone 
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