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1.0 -Introduction 

This property hlas seen  a  prolonged  period  of  exploration from 191 4 to the  present.  The 
Homestake  Ridge  property is patially owned at present by Steve  Coombes  and  optioned 
to  Teck  Cominco  Ltd.  who  can  earn  a  100%  interest in the property (2% NSR retained by 
Coombes). The: balance of the property  is  owned  100% by Teck.  Work  in  2001 by  Teck 
Cominco  Ltd. was restricted to detailed  mapping  and  rock  sampling o:n the  property. 
Work  was  focu.ssed on determining the geological  environment on the!  property  and  to 
examine the styles  of the numerous  mineralized  occurrences.  The  property  has in excess 
of  300  mineral  showings  hosted in  lower  Jurassic  Hazelton  volcanics  ,and  recently 
recognized  lower Jurassic intrusives  equated to Goldslide  intrusives.  'There is potential 
for  Eskay  analogue  VMS  systems on the property  and  Red Mtn./F'remier intrusive  reiated 
high grade  (Au-Ag)  vein  systems  and a couple of bulk  tonnage Au-Ag;  and  Cu-Au-Ag 
targets on the  property. 

Location and Access (Fig.1) 

The  Homestake  Ridge  property is located  approximately  32  kilometres  southeast 
of  Stewart onNTS 103P/12E  and  103P/13E  centred  near  55  degrees 45 minutes  north, 
129  degrees,  35  minutes east. The property is approximately 5 kilometres north of the 
Dolly  Varden  camp  and  is  located  25  kilometres north of  tidewater  and the community  of 
Kitsault  along lhe Kitsault  River.  The  property  is  accessed by helicopter from Stewart 
with  an  old  cat trail previously  accessing  the  south  end of the property  from the vi:llage  of 
Kitsault. 

1.2 - Property Status (Fig.2) 
The  Ho:mestake  Ridge  property consists of the Cambria 1 and 2 claims  optioned 

* upon  acceptance of the assessment  report 
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1.3 - Physiography and Climate 

The  property lies within the Skeena  coast  physiographic  unit  and  locally  covers 
north-south alpine ridges cross cut by steeply  incised  valleys  hosting E-W trending 
tributary  creeks, to the major creek  valley (hosting the south flowing Kitsault River). 
Mountain topopphy of the property  varies  from  moderate to extreme  with  elevations 
ranging  from  900-1450  meters.  Alpine  style  vegetation  occurs  above  (elevations o f  
approximately  1000  metres  while  forest  vegetation  below this elevatiomn consists of fir, 
hemlock,  spruce  and  cedar  with areas of thick  brush  comprised of alder,  willow  and 
devil's club in  wet  seeps  and  avalanche  areas. Prolific seasonal plants are commo:n 
forming  a  thick  vegetable  mass in some areas.  Glaciers  within the valleys  extend  down 
to lower  elevati.ons of 500 metres  below the ridges.  Valleys are commonly  covered by 
extensive momlies and  glacial-fluvial  debris. 

Precipitation  within the coastal climatic zone is very high with  winter 
precipitation  resulting  in  heavy snowfalls of 5-12  meters.  Snow  covers the property  from 
late  September  to  late  June  and  coastal  weather  strongly affects airbonne  access to the 
property  during; the summer  exploration  season. 

1.4 - History 

The  property  has  seen an extended  exploration  history  including: 

1914-1939  -Discovery  of  a  numher of gold  showings on the Cambria  claims as a  spinoff 
from  exploration on the adjacent Homestake,  Vanguard  and  Vanguard.  Gold  properties. 

1964-1979  -Dwight  Collison ( a  local  prospector)  put in extensive time working  a  number 
of the  showings  and  staked the entire  area. 

1979-1980  -Newmont  Canada  optioned the property  from  Collison  and  put  in  a  grid,  for 
mag  and  Max-lvlin  geophysical  surveys as well as geological  mapping , with  rock  and  soil 
collection. 

1986-1988  -The  open  ground  was  staked  by S. Coombes  and D. Nelles and  was  optioned 
to Cambria  Resources  Ltd.  They  conducted  geological  mapping,  rock  sampling,  blast 
trenching,  and ; a n  I.P.  and  resistivity  geophysical  surveys. 

1989-1991-  Noranda  optioned the property. They  established  a grid, and  collected 
extensive silts, soil  and  rock  samples.  They  also  conducted  geological  mapping and 
magnetic,  I.P.  and  resistivity  surveys  followed  up by twelve  diamond  drill holes. 

1994 - Property  was to be optioned by Lac  Minerals  until  Barrick took: over the company. 
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2000 - The  red.uced  Cambria  claims  held by S.Coombes  were  optioned by Teck Corp. 
and  Teck stakad the balance  of the property. An orientation geological  survey WZj 

conducted to examine  numerous  occurences  and to determine  the  geological  environment. 

2.0-2001 Program 

During  a  period  from  June  18 to September 26,2001 an intermittent  program of 
geological  mapping  at  a scale of 1:5000  was  carried  out by a  field  crew  consisiting  of  up 
to five gelogists  and two student  geologists.  Geological  mapping  was  conducted  over the 
Homestake Ridlge property  in an area  considered the primary  focus  of the current 
exploration. In addition,  recconaissance  traverses  were  conducted over surrounding 
properties.  A total of 686  rock  samples  were  collected for analysis  by ICP and  gold 
geochem  with :m additional  3  1  samples  analyzed  for XRF major  elem’ent  wholerock 
analysis.  A  total of 326  man  days  were  spent on the property  examining  a  number  of 
occurences  and  conducting  detailed  mapping  in an attempt to consolid.ate  previous 
geological  mapping  and  sampling data to further the geological  understanding  of this 
complex  area. ‘The total  number of field  mandays  worked  was  negatively  impacted due to 
poor  weather  well as a late snow  melt  and  inaccessability by air. 

3.0 -Regional Geology (Pig.3) 

The  Ho:mestake  Ridge  property  is  located over lower to middle  Jurassic  volcanics, 
intrusives  and  sediments  deposited  in  a  marine  environment  along the western  margin  of 
the Bowser  basin. This sequence  is  collectively  known as the “Hazelton  Group” which 
consists  of  a wdl mineralized  sequence  formed in an  island arc environment.  This 
sequence  in  the  Kitsault area is  bounded by Tertiary  intrusives to the west  and  the 
overlying  marine-lacustrine  Bowser  basin to the east.  The  Hazelton Ciroup in the 
Kitsault area hm undergone  west to east  compression  during the Cretaceous  which  has 
resulted  in  assymetric  folding  and  thrusting,  and  produced only low grade greensc:hist 
metamorphism of the rocks. 

The  Kitsault area is the southern  limit of a continuous  belt of the Hazelton  group 
which hosts the:  highly  profitable  Eskay  Creek  VMS  deposit,  owned  and  operated by 
Barrick  Resour’ces  and  located 80 km northwest  of the Homestake  Ridge  property. This 
unusual  high  precious  metal  content  VMS  system has a total  resource of 2.558  MT 
grading  48.4 g R  Au,  2152 g!T Ag,  2.5%  Pb,  4.16% Zn  and  0.54% Cu. This high grade 
resource  is within a  substantially  larger  resource  of  lower  grade  material.  The  Eskay 
deposit occurs  in  sediments  overlying  felsic  volcanics in a  setting  similar to that  seen  on 
the  Homestake  Ridge  property.  Another  system  that  remains  undeveloped is the Red 
Mountain deposit with a  resource  of 13.2 Mt @ 0.074 opt Au. Wheaton  River  Minerals 
is presently  exploring the potential of developing  a  higher  grade  portion  of this system. 
The system is rlzlated  to  -190  mya Goldslide intrusions which are also  present on the 
Homestake  Ridge  property. 
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Located 4 to 5 km south of the property is the Dolly  Varden camp owned by New 
Dolly  Varden  Minerals  Inc.  where  there is an existing  resource  of 5 15 Kt  grading :L 1.04 
opt  Ag.  Previous  production  from the Dolly  Varden, North Star and  Torbrit  mines 
totalled  19.9  million oz. Ag,  and 11 million  lbs of Pb.  Recent  work  (Devlin, 87 artd 
others)  suggests this system is a  possible  VMS  system. 

3.1 -Property Geology Figs. 4-20 

The  property  covers a complex  sequence of lower  Jurassic-middle  Jurassic  sediments. 
volcanics  and  intrusives  collectively  belonging to the Hazelton  group. This sequence 
hosts  in excess of 300  sulphide  showings  with extensive areas of alteration on the 
property , which are related to the early Jurassic sequence. This sequence  contains  the 
transition  from  lower Jurassic volcanism to the hiatus and sedimentation  belonging to the 
Salmon  River  Fm.  and  Bowser goup. Mineralization  and  alteration is focussed on 
subvolcanic  HFP  intrusions  and  their felsic volcanic  equivalent  belonging to the Mt. 
Dilworth Fm. at the culmination in volcanism. This is analogous to the Eskay  Creek 
deposit  and there is  good  potential  for  a  number  of  economic  mineral deposit type!; 
including the Eskay  creek  VMS  deposit  type on the property. 

Structure on the property  is  slowly  developing as stratigraphy  becomes  resolved. In 
general  units OIL the property strike NW  with  common  moderately to steep east  dips.  Early 
Jurassic  basin dlevelopment along the  NW  and  NE  growth faults controlled the 
emplacement o f  HFP  subvolcanic  intrusives and rhyolite  dome  complexes.  These 
influenced  Cretaceous  compression  directed in a  SW-NE  direction and developed  a 
assymetric  overturned  antiform  cored by competent  rocks  and an open  syncline known 
regionally as the  “Kitsault synform” related to the top of the volcanics  and  overlying 
Salmon  River  sediments.  Several  east  directed thrust faults were also observed  related  to 
this folding.  Numerous  small  assymetric folds were  noted  in the sediments  where the 
main  antiform  displays  steep  east  dipping  west  limbs  with  moderate to shallow  east 
dipping east limbs, this is compatible  with  observed folds and  thrusting  in the regison 
(Dawson,  Alldrick  and  Greig).  Tops  evidence  seen  in  several  locations supports this 
overturned  model.  Numerous  large  NE faults are apparent but no significant  offset  has 
been  noted  on  these  late  (Tertiary) faults which are related to E-W  extension  resulting  in 
block  faulting.  Some  of  these faults have ankeritic alteration along them  and often 
coincide  with  dramatic  facies  changes  and  felsic  dome  development reiflecting a plimary 
structure  (ie.  graben  faults). 

As  mentioned the primary  Jurassic  stratigraphic  sequence is complex,  a  general 
stratigraphic  se’quence  is  listed  here  and the lower  Jurassic  environment will be outlined 
in two main areas namely  the  Plateau area and  the  northern Homestaks creek  area. The 
lowest  stratigraphic  sequence  throughout  the  property consists of a  maroon to green 
complex  andesi.tic  pyroclastic-epiclastic  unit  (rocktypes  2.1-2.3). This sequence  varies 
markedly  with  rapid facies changes  and  contains  discrete flows and  tuffaceous  interbeds. 
This unit  is  equated to the Betty  Creek  Formation  and exposures on the property  reflect 
only  the  top 200-300 meters  of this sequence.  Above  the  basal  Betty C:reek  Fm  the 
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sequence  becomes  complex  with  rapid  changes  in  facies  and rocktype::  due  to  sub  basin 
development. 

Plateau  Area Jlurassic Geology and  Stratigraphy  Fig. # 5&6) 

Through the plateau area of the property  (SW  portion) FHP subvolcanic  intrusivels  are 
present  along  a NW trending  sub  basin.  These  clearly  crosscut  rhyolites  and  andesites in 
this area  and  appears  similar  in  composition to Goldslide intrusions seen  at  Red 
Mtn.(-190 MYA) located 25 km's to the  NW of the property.  The  HFP  subvolcanic 
intrusives are multiphase  and  form  QFP  cryptodomes at the the paleosurface  within the 
Salmon  River  sediments  and debris flows. In many  areas  they  actually  breach the primary 
seafloor as demonstrated by the common  presence of peperites  and  HFP  fragments  within 
the surrounding  sediments.  In the west-central  portion of the property .the  HFP intrusive 
forms a large  coarser  grained  multiphase  core area intruding  much of the sequence.  The 
basin  model is :$upported  with  a similar timing,  from  core intrusions by the FHP 
Monzonite  at  a  volcanic  centre to distal  contemporaneous  sedimentation. 

A gradational bansition to overlying  sediments  on the west side of the thickest portion of 
the FHP  monzonite suggests this was  a  paleo  topographic  high  with  sediments  thickening 
to the SE basinwards. This is also supported by an apparent  thick  proximal  rhyolite  dome 
thinning and  developing  lobate  features  to the SE.  These all reflect the intrusive  core 
occupied  a  volc:anic edifice within a sub  basin  deepening to the SE. The HFP  intrusives 
are multiphase  and  forms sills and  dykes  within  rhyolites  and  overlyin,g  sediments but 
ultimately  form distinctive QFP  and  HFP  cryptodomes  within debris fllows (unit 2.4). 

The  main  rhyolite  dome  in  the  plateau area is thickest south of a NE fault @ossibly  a 
primary growth fault) and thins markedly SE into a  thicker  sedimentary  basin. Thi:j  felsic 
dome  is similar visually  and  chemically to the Homestake  creek  felsic  dome  with  many 
similar textures including flow b'anding, hyaloclastites  and pyr0Clastic:j. Stratigrapllically 
overlying  sedmlents  consist of mudstones  and siltstones with  limited  chert  conglomerates 
in  the  thicker  portion of the basin  to the SE. Locally thin rhyolite  fragmental  units  persist 
up  into the sediments  above  the  rhyolite  dome.  Overlying the entire  mudstone/siltstone 
sequence is a complex debris flow unit (unit 2.4) with a variable  tuffac:eous/siltstone 
matrix  containing  fragments of rhyolite,  andesite,  HFP  intrusives, sediments and  locally 
basalt  flows(unit  1.1). The QFP  cryptodomes  were  emplaced  into this unit which vvas also 
contains the basalt  flows,  all  likely  restricted  to this sub basin. 

Extensive  alteration  and  mineralization  are  contained  within this sequence  and fonn a 
vertical  sequence similar to the restored Jurassic stratigraphic  sequence. The alteration is 
consistent  with  a  large  hydrothermal  cell  related  to  felsic  volcanics  and  HFP subvckmic 
intrusives  and a . e e s  well  with the subaqueous  h0tsprin.g  VMS Au-Ag model. This 
hydrothermal  cell is much  larger,  more diverse and  contains  higher  pre:cious  and  base 
metal  values thim elsewhere on the property. This is likely  due to the high  volume of 
material  within the proximal  magma  chamber.  The  lower  portions of the  sequence are 
pervasively  chlorite  and sericite altered  in  the  feeders  and  pipes  below the paleoslu-face. 
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Several  styles of mineralization are associated  with  these zones of  alteration  and  are 
discussed  in  detail  in the alteration  and  mineralization  sections. In general  both  hi;gh 
grade  (Au +/- Ag,  Cu)  epithermal  style  targets  and  bulk  tonnage targets exist in the 
sericite alteratiNon. Bulk  tonnage  and  high  grade  Cu,  Au,  Ag targets are  present in the 
more  discrete  pipe  like  chlorite  altered  zones. The priority  target areas are located  in 
overlying  sediments  above  the  large  rhyolite  dome.  Both the sediments  and  upper  portion 
of the  rhyolite  (domes  are  pervasively  silicified at the upper  portion  of the hydrothermal 
system.  Numerous  styles  of  mineralization exist in this area including,, sulphide  veins, 
epithermal  style  veins,  sulphide  stockwork,  sulphide  rich  diatremes artd stratabound 
sulphides now known collectively as the  “Dilly”  and  “Dilly  West” zones. These are 
attractive targets with  high  values  in  Au,  Ag,  Pb  and  Zn.  These  VMS  :style  showings  have 
a  distinctive  mctal suite highly  anomalous  in As, Bi,  Cu,  Hg  and Sb and  have  numerous 
similarities to the Eskay  Creek  VMS  system. 

Homestake  Creek Jurassic Geology and Stratigraphy (Fig#7) 

The  stratigraphic  sequence is somewhat  different at the  north  end of the property  in the 
Homestake  creek  area,  largely  reflecting  differences  in  individual sub basins.  The  north 
end of the property  has  a  well  exposed  moderately  east  dipping  sequence  with  tops 
evidence  clearly  outlining an upright  sequence  on the eastem limb of the antiform  and 
extending  across the Kitsault synform. This sequence  from W-E consists of  a  basal 
sequence  of the green-maroon andesitic pyroclastics  and epiclastics correlated  to the 
Betty  Creek fo~mation. These are intruded  and  overlain. by a  high silica rhyolite  dome  in 
excess of one kilometer  in  surface area, which  equates to the Mt.  Dilworth  formation. 
This dome  corrunonly  displays  flow  banding,  hyaloclastites  and  margins  which are often 
lobate  with  darker  carapace  type  features. The dome  indicates  a  flow  ‘direction to the 
south  into the deeper  portions of the basin  away  from  the  main NE conduit  fault. A 
distinctive basal  dacite  pyroclastic unit forms an ideal  marker  horizon  at the onset of 
felsic volcanism  and is much  more  extensive  than the felsic  dome  complex.  It confimls 
the timing of fe:lsic  volcanism as developing at the break  from  underlying  Betty  Creek 
andesites  to  overlying  Salmon  River  sediments in  much of the Homestake  valley. ‘The 
dome  has  intruded  into  and  is  overlain by calcareous  mudstones, grits and  conglomerates 
of the  Salmon  River  formation.  Small  rhyolite  dykes  and  small  rhyolite  cryptodorrtes 
persist  up  into  overlying  mudstones  again  confirming  that felsic volcanism  and  sediments 
are coeval.  These sediments contain  numerous  belemnite,  brachiopod  fossil  rich bl:ds and 
coarser  sections  with  angular  rhyolite  fragments  and  sulphide  fragments  reflecting 
proximal  debris  flows  and  pyroclastics.  Sediments  consist  of  mudston’es, argillites, 
wackes  and  conglomerates  all of a  shallow  marine  origin.  These  show  a  general  gradation 
from  coarse  felsic  pyroclastic/epiclastic  units  through  concretion  rich  mudstones to 
progressively  finer  laminated  mudstones/siltstones  often  with  marcasite  rich  beds. This 
reflects  a  fining  upwards  into  the  Bowser  basin  and  large  scale  basin  development  at the 
end of Hazelton  volcanism. 

South  of the main  rhyolite  dome  numerous  small ie.lOO  by 200 meter  dacite domes 
crosscut Betty  Creek andesites and  form  small  localized  domes.  These  form 1ocall.y lobate 
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features and have distinctive  autobrecciated  margins  and  maybe  originally  rhyolite  in 
composition  with significant contamination  from the enveloping  ande:sites.  These  small 
domes  commonly  have  localized sericite alteration  and  pyrite  veinlets  and  stockwork 
associated  with  them.  The  large  rhyolite  dome also has extensive pyrite  veins  and 
stockwork  associated  with sericite alteration. These  altered and mineralized zones often 
form subvertical  feeders  and  form  much  more  lateral  blanket like zones at the top of the 
felsic domes at the sediment contact.  Overlying sediments contain high levels of 
disseminated  pyrite  10-30% and occasional sulphide fragments  up to 5 cm in  diameter 
confirming the exhalative  nature  of  mineralization.  Base  and  precious  metal values are 
generally  lower  than  the  plateau area but are often anomalous  in  Au, Pg, As,  Hg,  I'b, Sb 
and  Zn over a 1;arge area and are potentially  significant.  It is also interesting to note the 
epidote/calcite  altered structures and  replacement zones are located within underlying 
Betty  Creek andesites between the rhyolite  dome  and  southern  dacite  dome compkxes. 
This fits well, as the alteration  is  believed to have  formed due to seawater  recharge sites 
between the hylirothermal  cells  proximal to the felsic  domes. The most  promising  Eskay 
analogue  in this area is extensions of the rhyolite  dome to the NE under the Kitsault 
glacier. 

3.3 ROCKTYIPES 

The following i.s a  description  of the individual  rocktypes  encountered on the property.  A 
main  decision was to map the geology  based on lithologic  units  rather  than  mapping 
stratigraphipicadly to allow the geologic  picture to develop  without too many  biase:s. 

Unit 1.0 'Mafic  Basaltic  Volcanics  (Present both in Betty  Creek Fm and the ISahnon 
River  Fm) 

1.1 Basalt Flows - 

These  units are a distinctive package  along the southwestern  portion of the property 
and are easily  distinguished in the field by the presence of pyroxene  phenocrysts. The 
matrix is a tine grained mafk matrix with pervasive  chlorite  carbonate  alteration 
which  develops  a  distinctive  brown  coloration  when  weathered.  These  typically 
contain  10-50%  1-3mm  pyroxene  phenocrysts  and a strong magnetite componlznt 
which allows easy  identification  in the field. The discrete  flows  commonly  contain  5- 
20mm amygdules  and  margins are commonly  autohrecciated.  Large amounts of 
reworked  basalt  fragments  are  common  in the debris  flows  adjacent to basalt  flows. 
Limited  wholerock XRF supports  a  basalt  protolith such as sample # 258969  being 
representati.ve  ie.  48.8% Si02, 14.4% Al203, 7.7% MgO, 3.9% Na20, 0.9% 120, 
0.67% Ti0:2 . 

I . I. 

1.2 Flow  Breccias -Autobreccia 

These  units are discussed  above. 
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2.4 Debris  Flow  mixed tuffdsediments w/  mafic,  felsic , HFP intrwive and  sediment 
fragments (PCB. this sequence is believed to be a local unit  within  the Salmam 
River sequence.) 

Debris flow andor lahar deposits were  recognized  interfingered with volcaniclastic 
and flow deposits along the western  portion of the map area.  Lapilli to ash tuffs: 
composed oflithic and  crystal  fragments as well as epiclastic  and sledimentary rocks 
occur  within the intermediate  andesitic  package. This unit contains both  mudstones 
and pervasive sericite altered  andesitic  tuffaceous  matrix  with  a  complex  variety of 
rock  fragments. This sequence shows a  large  diversity  reflecting  rapid  localized  facies 
changes. In -the central  portion  of the property the unit consists of  a  mudstone  matrix 
dominated by subangular  HFP  and  Felsic  fragments with a  gradation  upsection to h e  
west  into se~ricite altered  andesite tuffs. To the south this section  becomes  a  more 
sericite altered  andesitic  matrix  with  mudstone  fragments  and  lesser felsic and :HFP 
fragmentals.,  Proximal to basalt  flows this unit  contains  an  abundance of Px rich 
basalt fragments and  grades  into  basalt  matrix lahars. 

Felsics are equivalent of Mt. Dilworth Fm. 

Unit 3.0 Felsic  Volcanics-  Dacite/Rhyolite 

3.1 FP Dacite  Flows/Domes/I>ykes 

Dacite  flow:$ and domes  appear  to be restricted to the uppermost  interval  of the Betty 
Creek formation as well as in the overlying Salmon River formation  in the Hornestake 
Creek  area.  The  dacite  is  commonly darker weathering  than the rhyolite,  and 
generally is composed  of  a  strong  proportion of hyaloclastite.  The  dacite is aphanitic, 
medium to dark coloured  and  siliceous with some  chlorite  in the matrix  and as cross 
cutting veinlets. Spherulites are common withii the upper two metres of the  flows. 
Flow domes encountered  during the current  mapping  were  restricte:d  in lateral extent 
to a  few  hundred  metres . The leading  edge of the flows were  commonly lobatNe and 
were  very  distinctive in mapping the front or leading  edge  of the unit. The dacites are 
likely  Mt. Dlilworth formation  equivalents. 

3.2 FP  Dacite  Flow  Breccias  .volcanoclastics 

Within  the  dacitic  flows, flow top and flow breccias  were  commonly  recognized. 
Near the top of the Betty  Creek  formation  pyroclastic  breccias  were  mapped as either 
dacitic  or  rhyolitic  breccias.  'I'hese  pyroclastic deposits were  difficult to  classifl as 
either dacitic  or  rhyolitic  and  a  field  determination  based on the do:minance of 
fragments of either dacite or rhyolite  composition  determined the classification of 
these units. A distinctive dacitic pyroclastic  horizon forms an apron  at the base of the 
rhyolite domes and  in the contact area above  Betty  Creek  andesites  and  below  the 
Salmon  River  mudstones. T h i s  forms a distinctive marker  horizon at the stratigraphic 
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equivalent  of the base  of the felsic  domes with distinctive felsic and  chlorite  altered 
angular  1-lOcm  fragments in a fine grained  dacitic  matrix. 

3.3 Dacite Tuff 

Limited areas of very  finely  laminated  dacitic tuffs were  obserevd  with  a  maximum of 
10 meters  thickness.  These  units  display the the typical  aphanitic  pale to dark  green 
dacitic  matrix  but  contain  well  laminated  2-3mm scale 0.5-1.Omm  Idiliameter ash beds. 

3.4 Flow  Banded  Rhyolite domeddykes 

The rhyolite is typically  pale  cream to buff  or  variably  pale  green-grey.  It is 
siliceous, aphanitic to weakly  feldspar  porphyritic  with  rare quartz 'eyes.  Weak  iron 
stain on the weathered  surface is commonly  associated with fine-grained  pyrite. 
Features of the rhyolite  include distinct flow  banding  which is conunonly disrupted 
and  irregular near the margins,  and  minor  spherulites  observed  over  narrow  intervals 
near flow tops. Near the margins of the rhyolite  occur distinct black  hyaloclastites 
and  peperites  produced due to contamination  from  introduced  mate:rial  resulting in 
colour and  possibly  chemistry  changes. The hyaloclastites  typically  form  on the top 
and margin  of the domes  with  contamination of generally  mudstones.  Owing tal the 
viscous  nature  of the rhyolite flow domes the lateral continuity  of the rhyolite i:s  very 
limited. The distal portions ofthe domes typically  display  lobate  structures  and 
occasional  pillows. Theses rhyolites  have  been  interpreted to be Mt. Dilworth 
formation equivalents.  Limited  wholerock  sampling ( only  6  samples) indicates an 
average of 77% Si02, 10.6% Al203,0.9% Na,  3.5% K and 0.21% Ti02 which is 
similar to Eskay  felsic  volcanics. The only  marked  difference is a  slightly higher, 
more  typical Ti02 content. The difficulty  with the wholerock  sampling is an  attempt 
to collect  a  "least altered" suite shows a wide composition range  reflecting  sigrlifigant 
alteration is present  and this makes the protolith  composition  a difficult value 'to 
determine. 

A distinctivte feature along the southwest portion of the property is the transition of 
HFP dykes  into distinctive QFP felsic cryptodomes. This discovery  provides  a 
tangible link  from the subvolcanic HFP intrusives to the felsic  volcanic  extrusives. 
These siliceous domes form at the  top of the mudstonehiltstone Salmon River Fm 
and  into the overlying andesitic volcanoclastics of unit  2.4. This unit is commonly 
rimmed  by siliceous HFP  while the cores are a siliceous aphanitic matrix +/- 520% 
1-2 mm plagioclase  and  quartz  phenocrysts. 

3.5 Mixed  Rhyolite Hyaloclmtites 

(Included in rhyolite  package) 
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3.6 Rhyolite  Volcanoclastics* 

Rhyolite  volcaniclastics  can be subdivided  into  flow  breccia,  pyroclastic  and 
epiclastic  units.  Flow top breccias  and  flow  breccias  appear to have  limited  areal 
distribution  within the mapped area and are mapped as strictly  a  local feature. 'f ie 
breccias  commonly  have  distinct  fragments  visible  only on a  weathered  surface. 

Rhyolite  and  dacite  pyroclastic  breccias are difficult to distiguish blztween each  other 
in  a  field  relationship.  The  fragments of these breccias are commonly  white to light 
weathering  ranging in size from  mm to centimetres.  Fragments  are  subroundedl to 
angular  and are variable  in  composition.  These  breccias are easily  :mapped as tlhey 
have  a  great'er  lateral  distribution  relative to the felsic domes  and are distinct  in 
appearance  with the predominance  of  light  weathering  fragments  and  in  some  cases 
are likely  redoposited  hyaloclastites. 

Epiclastic rocks stratigraphically  above the rhyolite are commonly  light buffto orange 
brown  in  co'lour.  The  epiclastic  rocks are coarse  immature  sand to poorly sorted 
conglomerate  composed  dominantly of rhyolite  fragments.  These  units  grade  laterally 
into  brecciated  fragmental  rocks of similar  composition. 

3.7 Tuffs 

Rhyolite tuffs were  subdivided  into  lapilli,  crystal  and  ash tuffs, or  any  combination 
of these  fragments. The felsic tuffs are generally  light  weathering and are composed 
of fragment!; similar to the rhyolites  described in unit 3.4. Crystal luffs commonly 
display  while,  subhedral  feldspar crystals ranging  in size up to 2 m. set in variab!y 
coloured  matrix  of  ash. 

Unit 4.0 Sediments-( Salm,on River/Bowser Assemblage) 

4.1 Mudstone/Siltstone ( This  sequence  equates to the Lower  Salmon  River Frn.) 

The  mudstone/siltstone is dark  grey to black  with file beddingllaminae commaln on a 
millimetre  scale.  The  sediments  vary  from  well-sorted siltstone to massive  fealtureless 
mudstone.  Bedding  features such as slumping,  load  casts, soft sediment  deformation 
and  rip-up  clasts are common.  The  weathered  surface  commonly  d.isplays  varying 
iron stain due to pyrite/marcasite  content  and  coarser  material  forms  a  distinctive 
orange  color  likely due to carbonate  content.  Immediately  above the interprete,i Betty 
Creek  formation lies a fossiliferous sedimentary  package  with belemnites and 
brachiopods. In the northern  dome area the sequence consists of a  basal  mudstone, 
wacke  and felsic conglomerate  unit 20-3Om's thick  grading  upwards into a  fossil rich 
mudstone with 5-40  cm  carbonate  concretions with a  thickness of :!0-30 meters,  and  a 
final gradation  into  mudstones  with  increasing  laminations  from  5%  1-5cm siltstone 
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laminations to 50%  10-50crn siltstone laminations  reflecting  a  gradation  into  a  more 
quiescent  basin over a 40-50 meter  thickness. 

4.2 Shale/Argillite ( Generally  equates to upper  Salmon  River  Fm. And Lower 
Bowser  Frn.) 

Dark  grey to black  shale/argillite  displays  varying  degrees of shaley  cleavage. 
Bedding  varies  between  rhythmically  bedded  alternating  dark  and light coloureNd, thin 
beddaminae to relatively  massive featureless units. Rusty weathering  surfaces: are 
common  resulting  from  weathering  of  diagenetic  pyrite/marcasite.  'Within this unit 
carbonate/marcasite  concretions  from  1-lOcm. in diameter are quite common. 
Interbeds of mudstone are quite  common as thicker IDS-1.0m beds. This unit 
according tal C.Greig ( pers.  Comm.) is probably part of the Salmon  River  Fm.  rather 
than the Bowser  Group. 

4.3 Wacke 

Wake is m1:dium to dark grey,  moderate to poorly  sorted, fine to coarse grained  and 
rarely  pebbly.  Massive to well  bedded.  Clasts are commonly  feldspar, volcanisc and 
rnudstone/siltstone  fragments.  Features  within the wackes 

4.4 Chert 

At the south end of the properly  within the mudstone/siltstone sediments a  distinctive 
chert  breccia  unit is present. This unit is 20-30 meters  thick and coxlsists of a siliceous 
matrix  with  polylithic  chert  and  possibly  rhyolite  fragmentals. The fragments are 
sobrounded 0.5-3.0 cm  brown,  white  and  green siliceous and aphanitic fragments. 

4.5 Conglornerate 

Poorly  sorted,  relatively  immature  with  variably sized clasts  from  pebble to boulder in 
size. Composition  from  felsic  volcanic to andesitic  in  a  wacke  mafrix.  A  restricted 
sequence as part of the Salmon  River Fm. 

4.6 Limestone 

Not observe:d on the Homestake  property. 

Unit 5.0 lntrusives 

5.1 FeldspdHomblende Porphyritic  Monzonite  (FHP) 
(Goldslide .-Texas Creek  Intrusive  Equivalents) 
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The intrusive is commonly  medium  grey-green on a  fresh  surface,  but  displays lmany 
variations  of  colour due to sericite, silica, carbonate  and  hematite  alteration. This unit 
has been  equated by Greig to he equivalent of the Goldslide intrusions dated  at Red 
Mtn. at 190 Mya. The  plagioclase  phenocrysts  vary  from  widely  spaced to crowded 
and  vary  in size from less than Imm.  to 1 cm.  Euhedml to subhedral  crystals 
commonly  make up 60-80% of the total  composition.  Hornblende  phenocrysts are 
less than 10% of the total rock  composition and are lath-shaped,  commonly lmm. x 
3mm.  Horn'blende is commonly  altered to biotite  and it appears there may  be  a 
component of primary  biotite.  The maixix of the rock  appears as a  :medium  green, 
aphanitic mass of feldspar.  The  intrusion  has  been  altered to a  major  degree over 
much of the property  making  differentiation  between the FHP  and  porphyritic  flows 
difficult. 

This unit  covers  large  portions of the central  portion  of the property  and is clearly a 
subvolcanic  intrusive  which in areas breached the paleosurface as cryptodomes  with 
numerous  extrusive  features.  These  include  fragments of the intrusi.ve  within 
sedimentary debris flows redeposited  from  in-situ  hyaloclastites and extensive ireas 
of peperites.  The  intrusives  display  multiple pulses with cross cutting  relationships 
and  several :styles of alteration  superimposed.  Some sills within the sediments  appear 
quite  passive  while  dykes  appear to feed  ultimately  up  into  small high silica QFP 
cryptodomes  within  the debris flow sequence. 

The  diversity of HFP stocks, sills and  dykes  led  mappers to collect  a  number of 
wholerock  samples of the intrusive (total of 11 rock  samples).  The  samples c o n f m  a 
diorite-monzonite  composition of calc-alkaline  affinity  compatible  with Texas Creek 
and  Goldslide  intrusive  rocks.  Typical  least  altered  rocks contain a  range of 55-60% 
Si02, 3.0-4.3% K20,2.6-4.0% Na20, 14-17% A1203,2-3.9% MgO, and .44-.58% 
Ti02. 

5.2 Granodi<Drite 

Not seen  other  than as glacial  morraine  material  from outside the property. 

5.3 Diorite 

Not seen  other than as glacial  morraine  material from outside the property. 

5.4 Lamprophyre 

Lamprophyres  occur as minor  dykes  and intrusions which are dark brown-green, of 
poor  competency,  coarsely  crystaline  and  commonly  weakly  iron  slained.  They 
appear to be composed  dominantly of pyroxenes  and  biotite.  The lmprophyres 
commonly  react  with  weak acid solution  suggesting  alteration of the primary 
minerals.  These  dykes are gerlerally  adjacent NE trending faults and are believed to be 
Tertiary  in  age. 
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3.4- Structure 

The property  displays  a  relatively  complex  structural  history  which is being  slowly 
unravelled. Initiial early  Jurassic  structures  appear to have  consisted of l\TW and NE 
controlled rift basins which  controlled the deposition of the early  Juras:sic  sequence. 
These  primary katures localized the emplacement of HFP intrusives and felsic volcanic 
dome  complexe,s  which  combined  with  primary  faults,  largely  affected  later  structural 
development. The most  signifigant  structural event post  deposition is large scale N:E-SW 
directed  Cretace:ous  compression . This has developed  open to isoclinal  disharmonic folds 
and thrusting. The last structural event was  likely  a  Tertiary  event,  related to E-W 
extension and  dextral  faulting. This on the property has produced block; faulting  and 
minor lateral offsets on numerous  highly  visible NE trending fault  structures. 

Early  Jurassic siructures are often  reactivated  but  primary  lithologies  appear  strongly 
controlled by N W  and NE structures.  The  basal  sequence on the property consists of 
Betty  Creek andesitic pyroclastics  and epiclastics with few  marker  horizons  which  makes 
it difficult to separate  stratigraphically.  A  more  useful  control on primary  structures is the 
strong NW aligmnent  of  HFP  intrusives  and  felsic  dome  development dong a  primary 
basinal feature with  related  alteration  features.  Another  strong  primary  feature  is  rhyolite 
dome  complexes  which  at the north end of the property  which are clearly  emplaced. along 
a NE trending  basinal faults. This is  compatible  with other NE  structures  which appear to 
control  marked  facies  changes  and  control  primary  early Jurassic alteration  patterns. 
These NE structures and NW trending growth faults are often  reflected by marked  :facies 
changes  in  sediments  and debris flows. 

The major  structural  activity on the property  occurred  during the Cretaceous due to NE- 
SW directed  compression. This event has  produced  open to isoclinal  folding  with shallow 
NW  directed  plunges. The western  half of the property is controlled by a  large  overturned 
antiform. This large  scale  fold is focussed  along the HFP  intrusives  and  rhyolite  dome 
complex which forms the core of the antiform due to their massive  competent  nature 
which would  behave  in  a  non ductile manner. This fold is disharmonic  with  a overlmed 
steep  east  dipping  western limb and  a  moderate  east  dipping east limb,. The Kitsault 
syncline  long  recognized to the south  in the Dolly  Varden area has been  extended  to  the 
NW  through  Homestake  creek  up to the Kitsault glacier. This  synform  remains  quite  open 
with  much of the deformation  taken up as east  directed thrusts in the Salmon  River  and 
Bowser  sediments. The Kitsault  syncline also appears to plunge to the northwest 
becoming  progressively  more  open.  Sediments  behave  much  more  ductile than massive 
volcanic flows and  HFP  intrusives  and  sediments take up  much  of the :strain in local 
open to isoclinal folds throughout the property often focussed  along  small  scale ea:;t 
directed thrusts. Along the east  side of the West  Kitsault  River  at the SE comer of Ithe 
property there is likely  another  large  thrust  developed  adjacent to a  synform  bringing the 
upper  Salmon River andesitic debris flows over  Betty  Creek  pyroclastics  but this feature 
is  poorly  exposed. 
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The latest event is NE  trending  (sometimes  reactivated) faults which show as prominent 
airphoto  linears  and on a  smaller scale show up as prominent  gullies  with  extensive: 
ankerite alteration.  These are related to Tertiary  E-W  extension  and  generally  only  have 
minor lateral ofl'sets ie. 20-100 meters. The apparent  offsets  appear to be  largely  a 
reflection of block  faulting  with  numerous  horst  and  graben features with an unknown 
amount of vertical  offset. 

3.5- Alteration and Mineralization 

There are a  number of styles of alteration  and  mineralization on the property  generally 
related to the early Jurassic sequence  and these will  be  discussed  individually with their 
genetic  re1ation:hips. In general the region has seen  regional  metamorphic  alteration of a 
sub-greenschist facies so much ofthe alteration on the property  predates this Cretaceous 
metamorphism  and is related to hydrothermal  alteration  associated  with  HFP  intrusives 
and  related  felsic  volcanism  in  a VMS style  environment. 

Sericite Alteralion 

Extensive areas of pervasive  moderate to intense sericite alteration  af€e:cts all rocktypes 
and masks primary textures in  a  area up to 2500 meters (NW) by 1000 meter (NE) in the 
central  portion  of the property. This feature is irregular  and  affects,  and.esites,  rhyolites 
and  several  phases of HFP  intrusives  but  in some locations can be  cut  by  relatively 
unaltered  HFP  intrusives. A second  large area of  pervasive sericite alteration  occur,s 
within the HFP intrusives at the south  central portion of the property  and  covers  an area 
of up to 1000 meters NW by 600 meters NE. In  general the sericite alteration  develops  a 
pervasive  weak NW trending  foliation  with an average of 5-10% disseminated  pyrite  with 
a white to pale  grey  coloration  and  only  rarely are primary textures visible.  It is quite 
common to have 5% interstitial  carbonate  present  within the pervasive sericite alteration 
which  develops  large  gossanous areas. While generally  widespread and  amorphous many 
more  intense selicite altered areas are structurally  controlled ie. the Homestake  showing 
area,  and these zones are clearly  structural  following both NW and NE as well as E.-W 
fault  zones.  Thi:s  program and previous  operators  have  noted it is common to have 
associated  potassium flooding and  localized  chlorite  development within the sericite 
alteration as well as larger areas of pervasive  silicification. Silicification is commonly 
present  both  coincident  with  sericite  alteration  but  most  commonly  slightly  postdating. 
Sericite  alteration has been  seen  postdating chlorite alteration ie. Vanpard areas  and 
predating  a  number  of  smaller  areas  again  supporting  both  styles of alteration are 
synchronous.  M.oderate sericite alteration is also seen  related to early  rhyolite  domes  at 
the north  end of the property  and  related to high  level  QFP  rhyolite  cryptodomes along 
the SW  portion of the property. This spectrum  of sericite alteration indicates a  relatively 
short period  of  alteration  from the onset of felsic volcanism to the late phases  of HFP and 
felsic cryptodonne  emplacement all within the Salmon  River  Fm. I 
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Noranda’s  1989,90  work concenkated on these areas which  have extensive Au, Cu,, Hp, 
+/- As,  Pb, Zn soil  anomalies  associated with them  and  widespread  anomalous  rock 
values  over  much of the area ie.  2001  sampling  #258054  w/ 4.98 p/t Ad 2.0  m’s, 
#258067 wl  1.48  g/t  Au  rep.  Typically  sampling of the sericite/pyrite  alteration  produces 
values of 100-1000 ppb Au,  1.0-4.0  ppm  Ag,  100-46OOppm Cu, 40-200  ppm As and 
erratic  elevated ‘Kg, Sb,  Pb and Zn. Numerous  occurences  have  been  located  in these 
alteration zones including  Fox, Tip Top,  Gold  Reef,  Matilda,  Silver Tip and the 
Homestake  occurences. In areas related to the high  level QFP cryptodo:mes  a  number  of 
sulphide  vein  otccurences  including  Rambler  were  mapped  and  sampled  but  will  be 
discussed  separately.  Many of these  will  be  discussed  individually  but  higher  grade 
mineralized zones are generally  related to structural zones containing quartz -calcite 
veins and breccias in sericite altered  wallrock  with  values  in Au, Ag, Cu, Pb  and  Zn. 
Typically the Au:Ag  ratio  is low in the 1 : 1 to 1 : 10 range. This area has  a  large  resource  of 
gold in a  bulk  tonnage  target  but the most  prospective  potential is believed to be the high 
grade  potential along HFP/volcanic  contacts  ie. the Homestake  showings.  All this 
evidence suppo~ts the model  that the widespread sericite alteration  was  produced  during  a 
short  period  in the early Jurassic associated  with  felsic  volcanism  and  related HFP 
subvolcanic intrusions and extrusive equivalents. This alteration is related to a  large 
hydrothermal  cell  related to these  intrusives  and  volcanics  and as at Eslcay is generally 
best  developed  in the footwall  sequence. This is similar to Alldrick’s shallow subaqueous 
hotspring VMS model  with  quartz-muscovite-pyrite  alteration  associated  with  near- 
footwall  stockwork  zones.  Field  evidence supports this location with  stratigraphic 
restoration  indic.ating the sericite alteration  formed  only  100-400  meters  below the 
paleosurface. 

Main Occurenees Associated with  Sericite Alteration 

Homestake  Showings 

The Homestake showing area was  mapped at a scale  of 1 :5000  during the 2001 field 
season.  Numerous  trenches  and adits excavated  during the last century are a  strong; 
indicator of the locale of mineralization.  Throughout the north Homesrake  Ridge area, 
bedding  measurlements  indicate  a  sequence of volcanic  and  sedimentary  rocks,  which 
typically dip to the east-northeast  and are right  way  up.  The  volcanic-sediment  package 
has been  intruded by a  hornblende-feldspar  porphyry  (HFP)  interpreted to be an 
equivalent  member to the Jurassic age Goldslide  Intrusions. This intrusion has been 
mapped along strike,  north of the  Homestake glacier and to the  southeast extending to  the 
limit of current mapping  approximately 3.5 kilometres  south of the Homestake  Glacier. 
Highly  gossanous  outcrop  extending  beyond the limit of mapping to th~: southeast 
suggests the intrusion  continues along strike.  The  HFP  appears to follow major  stnuctural 
elements as defined  by  both  large  and  small-scale  structures.  Varying  degrees  of  exposure 
of the HFP along strike suggest  either  some  degree of block  faulting as well as plunging 
of the fold axis :jhallowly to the NW as evidenced  by the lesser  degree of  HFP to the 
south of the map area (hence  higher  level of exposure).  Large exposures of  HFP to the 
north  suggest  a  (deeper  erosionsal  level of the HFP or a  larger  exposure of HFP  related to 
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topographic  effects.  The  HFP  body  appears to be composed of numero'us  phases as 
evidenced by grain size, compositional  and  textural  characteristics. In ;addition there are 
large areas of  intense to strongly  altered  HFP  with  varying  intensity  dominated  by  sericite 
alteration  with  more  restricted  silicification . This suggests emplacemmt and subsequent 
alteration by a later hydrothermal  system. To complicate  mapping the IHFP  may also 
have an extrusive equivalent,  which is difficult to distinguish from the :intrusive  member 
without  field  relationships. 

Mineralization  appears to be  controlled by a strong structural  element as witnessed  in the 
Smith  adit  entry and along the numerous  trenches. On the northern limit of the 
mineralization, the Smith Adit was  collared  and  driven  along the strike of quartz- 
sulphide-barite  mineralization  hosted  in veinhein breccia mineralizatiomn, which  parallels 
a  major fault striking 130 degrees  and  dipping to the southwest  at  32  degrees. This 
general  trend  can  be  followed to the southeast along strike to the area of the Myberg  adit. 
At this point  the:re  appears to be a  blowout of veining and mineralization as well as a 
flexure or deviation in the main  fault  structure. As noted on Noranda's 1989 plan map, 
the pattern  of  trenching follows two distinct trends,  which  intersect  in the area  of the 
Myberg adit and  trenches 1,2 and 3. This pattern  suggests  that the trends are fault !splays. 
The  best  mineral.ization  discovered in trenches  and  in  waste dumps is  v,ariable  and occ~m 
as: 1"- barite  veining  with  a strong percentage of galena  and sphalerite [(ie sample # 
258009 wl 1.94% Cu, 2.11% Pb, 10.65% Zn and  8.8  g/t  Au,  2"d-  relatively  barren 
looking quartz with  minor  pyrite and chalcopyrite  (ie  sample # 258698 w/ 2.94% Qu, 
19.09  g/t  Au), 3'*- strong  chalcopyrite  and  pyrite  mineralization (ie. sample # 2580109  w/ 
15.8% Cu, 168 @/t  Ag  and  58.88  g/t  Au). Strong secondary  mineralization  with  intense 
malachite  and some chalcocite was  common  in the trenched  area betwelen the Smith adit 
and  trench 3. 

The variation in  mineralization, as well as brecciated  mineralization, suggests multiple 
phases  of  mineralization.  These  styles are now recognized to have  formed  very  shallow 
(ie. less than 100~ meters)  below the Salmon  River  sediments. This mineralization  formed 
near the carapace of the HFP  and the high  grades  reflect its epithermal  rnultiphase  nature. 

The  Homestake  Ridge  trenched area appears to lie at the contact  between the andesite 
volcanics and the HFP  and are hosted  within the HFP  intrusive. This contact is complex 
due to the faulting,  multiple  intrusive  and  mineralizing events, all which make 
interpretation dif€icult. In addition to veining  parallel to the strike of the:  fault  structures, 
veining in the trenches was observed at a high angle to the strike of the NW-SE fault 
structure  and  main  lithological  contact. This pattern of veining  may  indicate di1atio:nal 
features  associated  with the faulting  which  has  produced  a  series of parallel  veins,  or 
ladder  veins, along the contact of the intrusion  and  volcanics.  Further  field studies and 
trenching  should be conducted to determine  if this extends to the south. To the south  the 
contact of the HF:P extends under talus cover but  extensive Au in  soil samples are present 
along this arcuate contact,  offering  a  high  priority  target along a  800  meters  strike  length. 
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Fox, Tip  Top, Gold Reef, Matilda,  Silver  Tip showings 

These are a  few of numerous  showings  located  in  a  large  area  south of Ithe Homestake 
showings. These showings have seen very  limited  work  but are generally  similar in style 
to the Homestake  showings and are hosted in an extensive area of sericite altered  HFP 
intrusives.  More  than 50 sulphide  occurences  have  been  located  in this general  area  which 
has  pervasive  and often intense  sericite/pyrite  alteration  over  a 2+ square  kilometer area 
so specific locations of the old  workings are difficult to locate.  Matilda  is the only  vein 
occurrence  with adit development, the balance  consisting of numerous  .trenches.  Much of 
the area consists of strong pervasive sericite with 10-15?6 pyrite  and  random  sampling of 
this material  in ;!001 resulted in values of 100-1000 ppb Au w/ elevated Cu values.  Most 
of the higher  values  in the area are from quartz! calciteharite veins from 30cm  to  greater 
than 6.0 meters in width  with  variable amounts of pyrite,  chalcopyrite,  galena  and 
sphalerite. 

These  veins as with the Homestake  showings  have  a  number of trends  including 090,045, 
330 strikes. As previously  mentioned  they  typically  have  a  low  Au:Ag of 1 : 1 to 1 :IO. 
Previous sampling has resulted  in  high  gold  values such as 1.0 m of 21.5 g/t Au at the 
Fox  showing,  and 9.8 g/t over 3.2 m’s in the Tip-Top  area.  The  most  prospective targets 
are the  western Silver Tip-Matilda  trend  and the eastern ‘Tip Top-Fox  trend.  These 
isolated  showing, are along N-S  trending contacts of the 13FP intrusives  and  volcanics. 

Rambler, Iron lfitsault & Others associated with QFP Felsic Crytotdomes 

A  number of sulphide  vein  occurences are associated  with  HFP-QFP  felsic  cryptodomes 
within a debris flow unit.  These  veins  contain  a  variety of sulphides within sericite altered 
selvages both within and peripheral  to the cryptodomes.  Immediate  vein  selvages can 
include  a  variety of sericite,  chlorite,  carbonate  and  silicification. 

At  Rambler at least three veins  trend  NW to E-W and samples range from #258982 with 
grades of 4.58 g / t  Au, 179 g/t  Ag, 4.56% Cu over 50 cm to #258974 with  grades of 1.30 
g/t Au, 25.8 g/t Ag and 7.6% Zn.  These  showings  show a similar metal Icontent to 
showings  in  siliaified areas with  high  values  in  As, Bi, Hg, Sb and  Pb. 

Other  vein  showings  at  Iron  Kitsault  and  other  cryptodomes to the NW show similar 
styles of mineralization with values  in  Au,  Ag,  As, Cu, Bi, Hg,  Pb, Sb, and  Zn. The 
individual  veins are of  no  particular  interest  but  attention  should  be  directed to the top 
(west) side of the  QFP  cryptodomes  for  proximal  VMS  development as the  veins  maybe 
VMS stringer zones. 

Sulphide Zones in the Homestake Creek area 

Alteration  and  mineralization is widespread in the Homestake Creek  area  particular1:y 
near  rhyolite  and  dacite  dome  complexes.  These zones consist  of  diffuse  pervasive 
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sericite,  carbonate  altered zones of  moderate  intensity.  Typically  sulphide  stockwork is 
present  within this alteration  and consists dominantly  of  very fine grained  pyrite  with 
trace  amounts ofsphalerite, arsenopyrite.  Alteration  associated  with  sulphide  veins 
includes more intense sericite selvages, vuggy silica gel,  banded barite and  a  black ;sooty 
fine grained  material  (possibly  pyrobitumen).  These  sulphide  veinlets  range  from mm 
scale to veins up to 30 cm in  width  in  discrete high angle  structural zones and as blankets 
on the top of the felsic domes. The most  intense  and  widespread sericite alteration with 
sulphide stockwlxk is associated  with the main  rhyolite  dome  complex  at the north end of 
Homestake  creek. 

Float samples from 2000 returned values of up to 4.67% Zn from sphalerite stringers 
within  flow  banded  rhyolite  sourced  from this area.  While  not as anomalous as the 
plateau  region,  values  from  pyrite  stockwork  in sericite alteration  within  felsic  domes  are 
strongly  anomalous  for the region  with the following  ranges Au (10-640ppb), Ag (2.0- 
43.8ppm), As (100-1300ppm),  Hg  (500-5860ppb),  Pb  (100-700ppm), Sb (40-230ppm), 
Zn (300-46,700ppm). 

Sediments directly  above and proximal to felsic domes contain fine grained  disseminated 
sulphides in  disc.rete  beds  ranging  from  10-30%  in  content. Also severall of the pyroolastic 
debris flows on top of the main  rhyolite  dome  contain  occasional a n g d r  1-5  cm  sulphide 
fragments.  These: all confirm the presence of exhalitive sulphide  activity  in this area 
focussed  above the main  rhyolite  dome.  Sampling of these horizons  results in similar 
values and ranges to those  found  in the sulphide  stringers within the felsic dome in the 
following  elements Au, Ag, As,  Hg,  Pb, Sb and Zn. 

Proximal  VMS targets in the Homestake  valley  if  preserved  would be located  under the 
Kitsault  Glacier  along the thicker  portion of the rhyolite  dome. This will require  testing 
by diamond drilling in this area. 

Chlorite Alter&* 

As mentioned in .the sericite alteration description pervasive chlorite alteration  appears 
closely  spatially  and  temporally  related to the sericite alteration.  Pervasive  chlorite 
alteration  has  been  seen  crosscutting  earlier sericite alteration as well as superimposed by 
sericite alteration  and in some area co-exists  over  large  broad  areas.  Pervasive  chlorite 
alteration has been seen replacing  large areas of HFP intnlsives in the southern end of the 
property ( an area  300  by  300  meters),  extensive  structural zones in andesites (ie. 
Vanguard  Gold-Vanguard  Copper  a  150  by 1800 meter zone) and as pfiitekhlorite 
altered zones within the main  plateau  rhyolite dome. Another  form  of chlorite alteration 
has been  observed  a  number of times along the selvages of massive  sulphide veins in a 
numerous  locations.  Typically this rock has a fine grained  dark  green  appearance  with an 
average of 10-20% disseminated  pyrite  and 10% interstitial  carbonate. As with sericite 
alteration this alteration  typically  develops  a  moderate  foliation.  Chlorite  alteration is 
commonly  developed along NW trending  structural  zones  and  is  not as widespread as 
sericite alteration. 
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Mineralization  associated  with  chlorite  alteration  typically contains high  values of Au, 
Ag,  Cu  with mo:re erratic  values  of  Pb, Zn. The  noticeable  differences in metal  ratios 
from sericite alteration include generally  higher  copper  values  and  a  hipher  Au:Ag  ratio 
ie. 1:lO-1:lOO. The most significant occurrences related to chlorite alteration includes the 
Vanguard  Gold-Vanguard  Copper  trend  discussed  later. As mentioned h e  chlorite 
alteration  occurs  synchronous  with sericite alteration but: appears  more  structurally 
foccussed  perhaps  defining  feeder  pipes. This could  reflects  a  more  restricted focu., '. near 
the structural conduits controlling the hydrothermal cell and is indicated  with the high 
copper content typical of feeder  systems  in  many  VMS  systems.  These  structures  appear 
mainly  NW  striking  but also can  have  NE  structural  trends.  These  stocksvork  and  feeder 
zones are again liom 400 meters to essentially the paleosurface  when the area is 
reconstructed. 

Vanguard Gold. -Vanguard Copper Trend 

This area consists of  a  extensive MW trending  structural zone within andesite pyroclastics 
of the Betty  Creek Fm., 150  meters  wide by 1800  meters  long. To date :36 old  trenches 
and adits have  been  located along this poorly  exposed  zone.  Where  exposed  a  moderate 
gossan has developed  due to a  high  disseminated  sulphide  content  in  the  chlorite 
alteration. Most of the showings are located  on  NW  subvertical  structural zones with 
diffuse  sulphide  veins,  stockwork,  and  sulphide  breccia zones. Noranda's  soil  sampling 
outlines this entire  trend with a  strongly  anomalous  Au,  Ag,  Cu  trend.  While  NW 
structures are  a dominant  trend  stockworks  and  several  breccia zones also trend  in N-Sg 
NE and E-W orientations making this an attractive  bulk  tonnage  target. 

Examples of the various  styles of mineralization  include the Vanguard  Gold  trenches 
where  a  NW  trending calciteharite vein  ranges  from  1 .O - 2.0  meters  in  width has been 
traced along a strike length of 100 meters. This vein  has  a  wide (up to 2.0+  meter)  selvage 
of disseminated  lrulphides  and  carbonate  which can cany significant Au values.  Examples 
include 6.0 m's at 9.56  g/t  Au,  10.5  g/t  Ag  with  only  0.15%  Cu. To the NE within  100 
meters of the Vanguard  showing a number of trenches  and adits are developed on seveml 
sulphide  breccia  zones.  These  sulphide  breccia  zones  consist  of  sulphide  matrix py:.cpy 
with  chlorite  altered  angular to subangular andesite fragments  1.0-5.0  cm  in  diameter. 
Chip samples  of this area are represented  by a 4.0  meter chip @ 1.93 g/~: Au,  22.4 g/t Ag 
and  3.45%  CU. 

The  Vanguard  C'opper  workings  consist of a number of trenches  and adits located 11100- 
1400  meters SE of the Vanguard  Gold  workings  and are of a similar style of 
mineralization.  Numerous  sulphide  breccia  and  stockwork  zones are present  and  a  typical 
chip sample  ie.  #258044 run 3.88 g/t  Au, 129 g/t  Ag  and  11.55% Cu over 4.0 m's. 
Previous work has outlined a  tonnage  of  11,800 T @ 2.4 g/t  Au,  141  g/t  Ag  and  8.6%  Cu 
between  two lev& in the main  Vanguard  Copper  adit.  These samples indicate  a  good 
grade and the en1:ire. zone  requires  additional  work to assess both the potential  for these 
high  grade lenses and the bulk  tonnage  potential. To date the only  possilble  metal  zonation 

20 



indicates  a  possible  increase  in  Ag  and Cu content to the south. This structural  zone 
possibly  represents  a  pipe to potential  overlying  VMS  systems  and  Salmon  River 
sediments located  directly  east  of the Vanguard  Copper adits do contain  a  high  sulphide 
content of 15-30% fine grained  pyrite.  This indicates the area east of the showings !should 
be  investigated  for  potential  VMS  targets.  Unfortunately targets within  sediments  directly 
above  and to the: west  of the showings  have  been  eroded. 

EpidotdCalcitt: Alteration 

Numerous areas in the north  central  portion of the property  display  pervasive 
epidote/calcite  alteration. This alteration has a distinctive apple green  color  with an 
average of 5%  disseminated  pyrite  and  occurs  in  10-20  meter  wide NE trending  structures 
and  in  20-30  meter  thick  stratiform  replacement  zones.  These zones of alteration are 
restricted to andesites of the Betty  Creek  Fm  only  and are spatially  located  in areas 
peripheral to sericite/chlorite  alteration  and  felsic  domes  and HFP intrusives. When. 
pointed out to people (ie.  Dr. John Thompson) it was  suggested  these  could be peripheral 
seawater  recharge  sites. In effect  these are the distal end member of the hydrothermal  cell 
and  alteration is due to spilitization of the andesites by circulating  seawater. 
Mineralization  seen  in these zones consists of  veins of crudely  laminated  calcite and  
barite  with  up tcl 50 cm pyrite  veins.  Trace amounts of disseminated  chalcopyrite are 
sometimes  present.  Limited  sampling  ie. # 258352 of these veins in  2001  suggest  no 
elevated  elements  other  than  copper ( up to 1.35%) are present  which  maybe  possible 
from  seawater  leaching of the Betty  Creek andesites which  contain  a  high  average  copper 
background. 

Silicification 

Silicification again  appears  spatially  and  temporally  related to the large areas of sericite 
and chlorite alteration. A large  NW  trending  zone 2000 meters  long by 300 meters  .wide 
has  pervasively  ;altered  both the upper  (western)  portions  of the rhyolite  dome on the 
plateau and the overlying  sediments. To the NW another 400 by 200 mteter area of I'IFP 
intrusive and  sediments  at the same  stratigraphic  level show widespread  pervasive 
silicification.  Sillicification is generally  accompanied  by  5-10%  disseminated  pyrite  and 
develops  a  milky  grey  color to rocks  which  have  a  cherty  appearance with diffise primary 
textures. Many  of  these rocks develop  a  conchoidal fracture and  sediments are difficult to 
separate from felsic volcanics,  particularly  where earlier sericite alteration  has been 
overprinted  by  silicification.  Late HFP sills and  dykes are generally  not  affected by this 
alteration  and  bracket the timing of alteration, as developing  during the late  felsic  dome 
development and persisting  into the deposition  of the sediments of the !Salmon  River  Fm. 
Sulphide  veins  with sericite and  chlorite selvages crosscut this alteration  again  reflecting 
multiple  alteration  pulses.  It is interesting to note  silicification is capped by unit 2.4. 
(andesitic  and  sedimentary)  debris  flows  again  effectively  restricting the timing  of 
alteration. 
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When  stratigraplhically  restored this alteration  formed at the highest  stratigraphic  level 
and  is  likely the top end of a  coherent  hydrothermal  system,  which  includes the sericite 
and  chlorite  feeders. This system is areally  and  stratigraphically  restricted  but  confcrnxs to 
a  large  hydrothe:rmal  system consistent with  a  VMS  model. In excess o:f40 showiq, r s  are 
within silicified zones and will be discussed in greater detail later.  These  showings  show 
greater  diversity in styles  and  sulphide  content  than  generally  seen  elsewhere on the: 
property.  They  i~nclude  stratabound  laminated  sulphide  zones,  sulphide  veins, 
disseminated stackwork sulphides and  diatremes.  Previous  documented  occurences 
include the Camp  zone,  Cascade  Falls,  Lucky  Strike,  and  Silver  Crown  zones.  These are 
now  collectively  called the “Dilly“  and  “Dilly  West”  zones  that  form  stratabound  linear 
trends with strike lengths  of 1500 and 600 meters  respectively. As well as diverse  styles 
of sulphide  occurences  these zones also display  unusual  metal contents including high 
values of Au,  Ag,  As,  Bi,  Pb,  Zn, Hg and Sb. This again is consistent with the alteration 
zonation  and supports this is the top of a  subaqueous hot: spring  VMS  system  with  many 
of the features of a shallow Au-Ag  rich  VMS. 

Main Occurences Associated  with  Silicification 

Dilly  and  Dilly ‘West Zones 

These  newly  narned zones comprise  a  number of isolated  historic  occurences  including 
the Cascade  Falls,  Camp,  Iron Kitsault, Lucky  Strike,  Silver  Crown and.  Lucky  Strike 
North showings.  These  areas  show  diverse  styles of mineralization within silicified  felsic 
volcanics  and se’dments over  a strike length of approximately 1.5 kilometers. To date the 
diverse showingls show  a  strong  alignment  along  stratigraphy with a  number of showings 
being  stratabound. In excess of 40 pits,  trenches  and adits have been located in the area 
which  is  poorly  exposed. To date the rhyolite-sediment contact is poorly  exposed in this 
area and  no  mineralization has been  seen.  Any future trenching of this area should  take 
care to also test h e  contact as a  priority  VMS  target. 

The  Dilly  West  zone has been  traced  on  surface  for 600 meters  in strike length to date. 
The Dilly  West  stratigraphy consists of well  laminated  silicified  mudstones  and siltstones 
directly  below the debris flow unit. Showings include massive sulphides stratabound 
within silicified  :mudstones,  massive  arsenopyrite  lenses also stratabound  and  sedim.entary 
diatremes  feeding  into this stratigraphy. 

Massive  sulphide  showings are located  at both the north  and  south  end (of this zone  and 
grades are of the the following  range 1 .O-5.6 g/t  Au,  28-1  95  g/t  Ag,  0.2-2.3%  Cu, 0.2- 
0.5%  Pb,  0.8-3.8%  Zn.  These  showings  contain  highly  anomalous  As, Eli,  Hg, Sb over 
widths  ranging  from  0.3 to 1.5 meters. 

Semi  massive to massive zones of arsenopyrite lie along this Stratigraphy  between the the 
base metal  showing.  Arsenopyrite zones can be  within  HFP sills at this stratigraphic: 
horizon  and could be due to either  a)-related to intrusives orb)- passive emp1aceme:nt  by 
HFP sills into the package.  These  showings  have  a  range of values  of  6.1-17.5  g/t  Au, 
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20.4-222.0 g/t A.g, 0.19-0.77% Cu  with  elevated  As,  Bi,  Hg,  Pb, Sb and  Zn  simiar to the 
base  metal sulphides over average  widths  of 1.0 meters. 

A  very distictive sedimentary  diatreme  crosscuts the underlying  stratigraphy  and  feed  into 
the stratigraphic  horizon  hosting the Dilly  West  zone.  It is interesting to note the dhtreme 
is crosscut by a :HFP sill  effectively  restricting the timing of this mineralization.  Very 
angular 1-1 0 cm silicified  fragments  of  siltstone,  mudstone  and  possibly  rhyolite  are 
supported  in  a  cldorite  matrix  with 54% pyrite.  Margins  of this diatreme  with 
surrounding  sediments are knife edge contacts and the diatreme  appears to widen to the 
west  from 1-5 meters  in  width.  A single grab (#257968) of this style  of  mineralization 
produced surprising values of 11.2 g/t  Au,  and 0.19% Cu reflecting  a high gold  conteut. 
This style  of  mineralization  appears to be a  feeder  for the Dilly  West  zone  and  other 
feeder  areas  should be located. 

The  Dilly  zone to date has  a  longer  indicated strike length  of 1.5 kilometers  and  als'o 
remains  open  in both directions.  Again  a diverse range  of  mineralization  occurs  along  a 
discrete  horizon  which  is  stratigraphically  located 50-100 meters  below the Dilly  West 
zone.  Host rocks are again  silicified  mudstones  and  siltstones. Styles of mineralization 
include massive  sulphide  base  metal  showings,  semi  massive to massive  arsenopyrite 
showings,  massive  laminated gdsp showings  and  sulphide  stockworks  within  felsic: 
volcanic  pyrocla.stics. At the northern  end of the zone  silicification  decreases  in the 
sediments and the showings  become  base  metals  associated with massive to semi  massive 
barite. This may  reflect some primary zonation in the system. 

Massive sulphides consist of pyrite  or  pyrhotite  dominant  matrix  with  variable  amounts 
of Cpy,  Aspy, Sp, Ga present  and the altered  margins  include  gangue  varying  from 
silicification,  carbonate,  chlorite  and sericite in several  combinations.  Sulphides  range 
from 0.5-1.8 g/t  Au, 35-595 g/t  Ag, 0.8-0.9% Cu, 0.3-1.6% Pb, 0.4-3.8% Zn with  highly 
anomalous As, Eii,  Hg, Sb over widths of 1.0 to 3.0 meters. 

Arsenopyrite has similar appearances to zones in the Dilly  West  trend, .with massivt: 
pyrite  and  arsenopyrite lenses and areas of arsenopyrite  stockwork  in  silicified  mudstone 
and siltstone. Disseminated and stockwork zones contain  up to 2.1 g/t  Au, 161 g/t  Ag 
over 4.0 meters  with  highly  anomalous Cu, As,  Bi,  Hg,  I'b,  Zn  and  Sb.  Massive 1 .O meter 
sections of pyrite  and  arsenopyrite  grade up to 7.9 g/t  Au  and 34.6 g/t A.g with the above 
mentioned  anoxnalous  elements.  Additional  work  is  required  in some of the stockwork 
areas as they  develop  large  areas  and  require  additional  sampling. 

An unusual style: of mineralization  has  been  located  in three showings  at the SE end.  of 
the  Dilly  zone. It consists of finely  laminated  massive  sphalerite  and galena with  minor 
amounts of pyrite. This style of mineralization  has  only  been  traced  for 1 10 meters of 
strike length to dlate and is narrow  from 10-30 cm in width. It is extremely  finely 
laminated  and  combined  with its stratiform  mode  offers the best  evidence  for  VMS  style 
mineralization o:n the property to date.  Sampling to date of this mineralization has 
produced some impressive  values  ranging  from 20.5-39.1 g/t  Au, 208-578 g/t  Ag, 7.3- 
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22.5%  Pb  and  24.6-36.9% Zn with  highly  anomalous  As, Cu, Bi,  Hg,  and  Sb. This 
horizon is a  priority  target to determine  if  economic  widths  can  be  located. 

Immediately  above the laminated  sp/ga  mineralization is a thin rhyolite  pyroclastic  unit. 
This unit is pervasively  silicified  and contains 10-20%  sulphide  disseminations and 
stockwork  including  pyrite,  sphalerite,  galena  and  arsenopyrite.  Values  obtained to date 
are up to 23.3 g't Au,  52.6  g/t  Ag,  1.5%  Pb and 5.2% Zn over a  2.8  meter  width. This unit 
also contains highly  anomalous  values  in  As, Cu, Bi,  Hg,  and Sb and  is,  likely  directly 
related to the VMS  style  mineralization. 

The  northern end of the Dilly  zone has several  noticeable  changes in alteration  and  styles 
of mineralization. The most obvious visual  change is a  noticeable  decrease  in  pervasive 
silicification to The mudstones  and  siltstones.  There is also a  marked  inlcrease in the 
amount of HFP  intrusives  and cross cutting  intrusive textures indicate a higher  energy 
level  including  brecciation  and  peperites.  These  reflect  a  closer  proximity to the intrusive 
center in this area.  Mineralization still appears  stratabound  but the matrix is typically 
composed of a  barite  matrix with variable  sulphide  content. This may  reflect  a  transition 
from sulphides to oxides if this mineralization is of an exhalitive origin!. Values  obtained 
are still quite  impressive  ie.  sample # 258776  with  14.15  g/t Au, 5740 glt Ag,  11.55%  Pb 
and  3.3% Zn ovler  2.0 meters.  These  showings also contain  highly  anomalous  values  in 
As,  Bi,  Hg  and Sb. 

Several  sulphide:  veins  crosscut  the  upper  silicified  rhyolite  and  maybe  sulphide  feeders 
into the overlying  sediments.  These  range  in  width  from 1-10 meters artd consist of 
variable  sulphid'es  including  pyrite,  galena,  sphalerite,  chalcopyrite,  arslenopyrite  and 
tetrahedrite.  Vein selvages contain the usual variety of sericite, chloritc:, carbonate and. 
quartz (often vuggy and  crudely  banded).  Values in these  veins are up to 1.4  g/t Au,, 563 
g/t  Ag,  0.5% Cu, 1.85%  Pb and 6.22% Zn. These  veins  have  strongly  anomalous  values 
in  As,  Bi,  Hg  and Sb which supports they  are  part of the overlying  mineralizing  sequence. 

Carbonate Alteration 

As mentioned  previously  disseminated  carbonate is widespread in sericite,  chlorite  and 
epidote a1teratio:n  and is also common as selvages on many of the sulphide  veins. This 
alteration is ubicluitous throughout the property  and is generally  related to the other forms 
of lower  Jurassic  alteration  styles. 

Distinctive  pervasive  orange ankeritic alteration is present along many of the late NE 
striking fault zones for up to 600  meter strike lengths and  widths of 10-20  meters. 
Tertiary  lamprophyre  dykes  following  these same structures are altered by this ankerite 
alteration which is believed to also be  Tertiary in age.  These  ankerite zones can  have 
bladed  and  laminated calcite veins  up to 1  meter  in  width  and often contain  1-5% 
disseminated  pyrite.  Limited  sampling to date indicates no elevated  base  or  precious 
metal  values. 
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4.-CONCLUSIIONS & RECOMMENDATIONS 

The Homestake  Ridge  property  has a early to middle  Jurassic  sequence of 
volcanics, intrurives and  sediments  very similar to the setting at the Eikay Creek deposit 
with comparable  styles of alteration and mineralization. The propem has preserved the 
transition from  early Jurassic volcanism to overlying  sediments  and at r&s transition 
contains  favorable  felsic  volcanics  and  related  intrusives  with  large areas of hydrothermal 
alteration and mineralization.  Extensive areas of  HFP  monzonite  believed to be 
equivalent to the Goldslide intrusions at  Red  Mtn.  form  centres  in NW trending sub 
basins.  On the property these subvolcanic  intrusives are co-eval to slightly  post  fels,ic 
domes  and  have  a  complex  multiphase  history  culminating as extrusive:  QFP  cryptodomes 
in  mixed Salmo:n River  sediments.  There is extensive  areas of precious  and  base ml:tal 
mineralization  associated with a  complex  large  hydrothermal cell associated  with  these 
HFP  intrusives  and  felsic  dome  complexes.  These zones form  a  complex  multiple  phase 
history  but  a  coherent  alteration  and  mineralization  pattern is developing  spatially  related 
to the intrusives  and felsic volcanics.  The  property has a  very  high  chance of containing  a 
Eskay  VMS  styles deposit as well as good  potential for several  styles of bulk  tonnage 
targets  and  high  grade  structural  Au-Ag  vein  systems. 

The  alteration  and  mineralized  styles  indicate  a  general transition from  extensive 
subsurface sericite and  chlorite  altered  stockwork zones and  discrete feeder pipes to the 
upper  pervasive silicified areas developed at  or near the paleosurface.  These  silicified 
sediments above: felsic volcanic  domes  offer the best  VMS  targets  (ie.  Dilly  Zones)  but 
several  other  VMS  target  areas  exist as well,  in areas of mineralized  sediments  above 
felsic domes and  sulphide  feeders ( Homestake Creek, QFP  cryptodom.es  and  areas  east 
of Vanguard  Copper). Numerous constraints on timing of  alteration  and  mineralization 
bracket the timing of mineralization  clearly to late Felsic  volcanism  and  related HF:P 
subvolcanic  intnlsives. Chlorite altered pipes offer  high  grade  Cu-Au-Ag targets as well 
as bulk  tonnage  targets  along the Vanguard  Au-Cu  structure.  Large  arerts of sericite 
alteration  may  offer  large  bulk  tonnage Au targets,  but  contact areas (ie. intrusive/ 
volcanic  contact,s)  offer  high  grade-  high  sulphide  epithermal.  These targets such as the 
Homestake  showings  (High  Au,Ag,Cu +/- Zn) and are a  more  attractive:  target  and  have 
similarities to Red  Mtn.  and  epithermal  systems at Premier 

Detailed  geological  mapping  and  sampling  with  hand or mechanical  trenching 
will  be  required  prior to drill testing  in  several of the areas. As emphasized the geolsogy, 
alteration and mineralization on the property are very  complex  and  will  require 
perseverance  and  a  strong  commitment to properly  assess. 

The  following  work  is  recommended  in  order of priority  for eaclh deposit  type: 

I/ VMS 'Targets 

1)- Dilly  Zones-  require  systematic  hand or mechanical  trenching with detailed  mapping 
and sampling  prior to selecting drill targets.  Both  horizons  remain  open  on strike and the 
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rhyolite/sediment  contact  should  be  tested at the same time.  Pending  additional  results 
this area stands  out as a  priority drill target  but  will  require  numerous drill holes to 
adequately  test. 

2)-North Homestake  Creek- the thickest portion of the rhyolite  dome  in this area is 
located  under the Kitsault  Glacier.  Testing  will  require  somewhat blind1 collaring of drill 
holes from the glacier  or from sediments on the east  side of the valley. 

3)-Detailed  trenching is required to assess the VMS  potential  above the QFP felsic 
cryptodomes along the SW side of the properly.  These domes form the top of the 
intrusive  cycle  and are altered  and  mineralized  but  VMS  potential has not  been  assessed. 

4)- Mapping  and  sampling is required to the east of Vanguard  Copper to determine the 
VMS  potential  in  overlying  mineralized  Salmon  River  sediments. 

High  Grade Precious Metal Epithermal Vein Targets 

1)- Drill  testing of the Homestake  showing area (drilling  should  be  directed N-S to test 
ladder  veins). MLapping and  sampling  in  detail  along the N-S extension:s of the contact 
and the Silver Tip contact  trend  is  needed  prior to any  additional  dri1lin.g. 

Bulk Tonnage 'Targets 

1)-  The  most  obvious  target is the Vanguard  Gold-Copper  structure  for  a  bulk  Cu-Au-Ag 
target. Prior to drill testing this area will  will  require  detailed  mapping  ,and  channel 
sampling with some  hand  trenching to assess the overall  potential. 

2)- The large 2.0+ square  kilometer area of sericite alteration also offers a  bulk  Au  target, 
but a thorough neview of  historic  work  particularly  Noranda's 89-90 work  would br: 
required. This could  be  followed  up  with  detailed  mapping and channel1 sampling  prior to 
any  drilling. 
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CERTIFICATES OF ANALYSIS - ROCKS 
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Geological Principles - 
Sample  Preparation  Procedures 

Introduction 

Geological samples are highly variable and encompass a broad range of sample types that includes soils, silt;. drill core, 
rocks and panning concentrates. The purpose of sample preparation is to produce a small, dry and manageable sample 
suitable for laboratory scale :;malysis while at the same  time ensuring that the prepared sample is homogeneous and  fully 
representative of the origina1,tield material. Experience has shown  that  the potential risk for contamination is greater in 
the sample preparation process than in any other part of laboratory operations. For this reason particular care and 
attention must be paid to sample handling and there must be  strict adherence to standard operating procedures and good 
work practices. The physical plant facilities must be designed for an orderly workflow, posses!; sufficient crushing and 
grinding equipment to  allow for specialized usage, and have a comprehensive dust control system. 

0 For sample preparation procedures and prices, see the Sample Preparation Services. 

Contamination  Control  during  Sample  Preparation 

We take many steps to minimize the risk of cross contamination between samples during the preparation prooss. One of 
the most important steps is to :sort and classify samples according  to matrix type and expected metal concentrations as 
soon as they enter  the laboratory. The  samples will then be  routed through the laboratory in different batch streams. 

would never be processed in the same area. 
Physically separated areas  are maintained as much as possible so that, for example, concentrate!; and vegetatia'n samples 

ki http://w.chernex.com/te~h/t-sec4l.htm 
4/23/0 1 
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Once samples are classified, they are prepared using equipment which has been designated for certain matrix Vpes  and 
expected metal concentratiob ranges. Equipment is color-coded and numbered so that it is  clear  for which slunple type it 
is intended to be used. ~ 

In all our sample preparatiori laboratories, we have invested a considerable amount oftime F d  energy in designing 
proper dust control systems.'Our  experience has shown that the tine dust which can  othenvlse collect will  mvarlably 
contain trace amounts of gold and base metals. We are progressively updating all our sample preparation laboratories, for 
example by building enhanc4;d dust control systems in which crushing and grinding equipment Is virtually completely 
enclosed. The end result is an improved dust control system which reduces the risk of sample contamination and which 
provides a healthier work environment for our employees. 

I t  is unfortunate that all macyinery grinding surfaces impart some degree of metal content to samples during 
pulverization. As a result, there will always be some degree of contamination when crushmg and grinding procedures are 
used. However at Chemex we have a great variety of grinding surfaces that vary widely in their chemical composition. 

such as zirconia and tungsten, carbide. Hence an explorationist can choose one of these options in such a way as to 
We offer equipment made  of,hardened  manganese steel, chrome steel or carbon steel as well as non-ferrous materials 

eliminate the possibility of contaminating a sample with an element of potential exploration significance. 

The issues of contamination from grinding surfaces, the elements imparted to the sample, and their likely 
concentration ranges,'are discussed more fully in the Contaminntiw Introduced I n  Salnnlc Prcpral&g 
El~j l~mw!~  section. 

The main equipment in use at Chemex  consists  of: 

crushers (roll, traditional jaw and oscillating jaw) 
pulverizers (small ring,: large ring, plate) 
ball mills 
drying ovens 
an assonment of splitters, screens  and homogenizing equipment 

Drying Ovens 

The  sample drying process is more critical than may appear at first. Many samples arrive  at the laboratory sopping wet 
and  drying  time for these  samples  is invariably a major contributor to lengthened turnaround times. Hence it would he 
tempting to improve turnaround time by using blast furnace drying techniques. However there is a considerablc risk to 

(especially sulfides) and some potentially volatile elements (arsenic, antimony, mercury-all key pathfinder elements for 
sample integrity by taking such; an approach in that some samples will appreciable oxidize  at higher temperatures 

gold exploration) will be  lost at elevated drying temperatures. Of course, even if these elements are not of immediate 
interest, the samples will he rendered useless for any future analysis. 

At Chemex we  use two differerit drying temperatures and once again the choice of temperature depends on the sample 
classification. For rocks, rock chips, drill core  and other "coarse" material with a relatively low surface area, we employ a 
drying temperature in the range of 110-120 deg C (230-250 deg F).  Independent studies ofthese sample types have 
shown that the potentially volatile elements will not be lost at this temperature. However  for soila, silts, sediments and 
other "fine" materials with a proportionately higher surface area, we limit the dying temperature to 60 deg C (140 deg 
F). 

Our ovens are all large, gas-heated forced air furnaces; samples are pre-loaded onto  moveable drying racks before being 
rolled into an oven. This avoids the potential contamination risk that is inherent in fixed shelving units. Large samples are 
placed into stainless steel trays to  ensure efficient heat transfer and minimal drying times. 

Crushers 

1 
http://www.chemex.com/tecl$t-sec4l.htm 4/23/01 

http://www.chemex.com/tecl$t-sec4l.htm
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In recent years improvements have been made to the traditional jaw crusher by the introduction ofthe oscillatingjaw 
crusher. These new crushers, built specifically for laboratory usage, provide enhanced crushing by e n s u q  that the 
sample receives continuous grindlng as it passes between the plates. The end result is a finer product in a sw!e step, 
typically >SO% is -1mm whbreas only about 10% is -1mm in the traditional jaw crusher. These new crushers are also 
much easier to  clean  and the;refore chances ofcross contamination between samples are reduced. We have replaced all 
our old jaw crushers with these improved oscillating crushers. 

We also use roll crushers  at Chemex as these crushers are ideal for processing larger reverse circulation drilling samples 
due to their higher throughput.  Our roll crushers are fitted with vibratory feeders to ensure a smooth sample delivery at i: 
more or less constant rate. One ofthe limitations ofthese crushers is that the rolls will physica.lly separate when  the 

through the rolls. A further disadvantage is that roll Crushers are not  as easy to clean as  jaw crushers. However as we  use 
material fed into the machint:s contains very coarse particles, Of course this will result in some coarse material passing 

roll crushers for  samples thalt are typically large,  the carryover  should only amount to a fractlon of a percent. 

A third kind of crusher that Chemex employs is a ball mill used exclusively for the preparation ofsecondary reference 
materials in bulk. 

0 The ball m i l l ,  - and the secondary reference materials that it produces, are described in greater detail in the Ouulity 
AS"~ZW~ section. ' 

Pulvcrizrrs 

At Chemex we use two  different  'ypes of pulverizers, ring mills and plate pulverizers. Ring mills have become the 
industry standard in recent ykars.  Basically  they consist of a bowl which contains either a small puck and one: or more 
rings, or a large saucer. Crushed samples are added to the bowl, the bowls are sealed and then subjected to centrifugal 

considerable grinding  action, resulting in a very fine sample. Bowls are manufactured in different slzes rangmp fiam 50 g 
force by mechanical action. The puck andor ring(s), being free to move inside the bowl, subject  the  sample !o 

capacity to 5 kg capacity.  At Chemex we use two sizes primarily, 250 g and 2 kg. The bowls themselves are made of 
different materials including manganese steel, chrome steel, zirconia and tungsten carbide so that it is easy to avoid 
contaminating a sample  with  an element of potential interest. 

The second type of pulverize;! that we use is the vertical plate pulverizer. In these units, a stationary plate stands on end 
while the rotating plate is pushed into it from the side. In our pulverizers, even plate pressure is guaranteed by a unique 
pneumatic plate closure systern; this system also allows for  the two plates to separate completely when cleaniilg between 
samples, thus minimizing  chances of sample contamination, Our plate pulverizers are typically fitted with a vibratory 
feeding system to prevent overfeeding of the sample which would result in a widened gap between the grinding surfaces. 

nuggets and reducing its particle size, thereby producing less variance in the gold assays. Although the gold will imtlally 
Vertical plate pulverizers are applicable to coarse gold projects because the plates are capable of breaking up  !soft gold 

"smear" on the  plates, it will be subsequently ground off by the harder matrix material. 

Screens 

Screens are used to sieve soil samples in order that the fine fraction can be analyzed. At Chemex we use stainless steel 

sample contains hard, abrasive particles. 
screens exclusively. Brass screens are a potential source of contamination for both copper and zinc, especially if the 

Contanhation Introtluced by Sample Preparation Equipment 

ground. The elements that are a.dded will depend on the composition of the grinding surfaces. The  amount of the 
The intense grinding action produced by crushers and pulverizers results in wear metals being added to the samples being 

elements added is  harder to determine as it will depend on a number of factors including the hardness of the grinding 
surface, the hardness of the sample and the length of grinding time. 

The Tnblc "_ shows typical levels of contaminating elements that can be added for each type of grinding medium. It 
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must be stressed thd these  are  typical ranges which may not apply to  exceptional samples. 

Table:  Contamination1  Levels Ohsened in Granite for Different Grinding !Media 

30-3W 

Hafnium I I I 1-5 I 

Sample Preparation  Procedures 

Crushing 

Samples that require crushing  are dried at 1 10-120 deg C and then crushed with either an oscillating jaw crus,her or a roll 

screen (see Gmh-L). Crushing charges are based on the sample weight. The  entire  sample is crushed but only a portion 
crusher. The Chemex QC  specifications  for crushed material is that >70% of the sample  must pass a 10 mesh (2 mm) 

of the crushed material is carried through to the pulverizing stage. That amount, typically 250 g to 1 kg, is subdivided 
from the main sample by  use of a riffle splitter. In either case, a substantial part of the  sample (the "reject") remains. 

the entire reject. 
Ordinarily we retain a 1-2 kg :;piit of this reject, but  if a client wishes to pay a small additional (charge,  then we will retain 

For more details, please consult the I'ulp a t i d  Reject Srorax  I'olicv section. 

Pulverizing 

A crushed split derived from the crushing process is pulverized using either a ring mill or a plate pulverizer. The size of 
the split is determined by the client based on the pulverizing procedure that is selected. Split sizes for manganese or 
chrome  steel rings are typically 250 g to 1 kg; however split sizes for zirconia rings are 100 g and  those for tungsten 
carbide rings are only 75 g. Because of the relative lightness of these latter two materials, the  size of the sample to be 
pulverized must necessarily be,reduced to these weights in order to achieve the Chemex QC specification for final 
pulverizing, namely that 795% of the  sample be less than 150 mesh (106 microns) (see Graph;). 

For those samples which require enhanced homogeneity, such as samples which are known  to exhibit c_qalpld 

specification for intermediate pulverizing is that 90% of the  sample must pass a 250 micron (-60 mesh) screen (see Graph 
behavior, intermediate pulverifation of the entire sample (or a representative split) is also available. The Chemex QC 

9. 

Screening 

Soil and sediment samples are typically sieved through a -80 mesh (180 micron) screen and the fine fraction is retained 
for analysis. This procedure is satisfactory for smaller (i.e. 500 g or less) samples  where the exploration target is base 
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metals. However, when gold is the exploration target, we recommend that  the particle size of the minus fraction be 

data. 
further reduced using ring  niill pulverization to 95% -150 mesh (106 microns) in order to obtain more reproducible gold 

With today's emphasis on gold  exploration, many  "soil" samples weigh in at several kilograms or more. In this latter case, 
the samples often contain larger components such as pebbles or agglomerations of clay and other material. For samples 

coarse material. Following this intermediate screening, the -10 aesh (2 mm) material is then split to about 500g using a 
like this, we recommend that after disaggregation the sample is sieved through a -10 mesh (2 mm) screen to remove the 

rime screen and then sieved through a standard -80 mesh (180 micron) to obtain a minimum of 150 g of fine material. 
We still recommend further ring  mill pulverization if gold is the exploration target, for the reasons outlined above. 

Detailed flow sheets which outline our screening procedures for all sample weights are available. Ple,ase contact a 
Chemex Client Services representative for  more information. 

SpcciA Procctlnrcs 

Vesetation and humus samples require special procedures because they are easily contaminated, difficult to reduce in 
partlcle size and awkward to .homogenize. This type ofsample tends to be highly variable, ranging from well-rotted 
humus to bits of tree trunk. All vegetation sample preparation is done in our main Vancouver laboratory because we have 
special facilities available. Samples submitted to branch offices will be  shipped  to  the Vancouver laboratory and this may 
result in some extra shipping charges to the client if the weights are  judged to be excessive. 

For more specific information on the preparation of your particular srimple type, please contact a Chernex Client 
Services representative. 

. . . .  ." 

Composites 

samples in vials which are  mounted in dual orbiting mixers. Composites can be prepared on a weight basis if desired but 
Composite samples are normally prepared on a volumetric basis and the composite is homogenized by mixing the 

the charges are  greater because: the labor costs are significantly higher. 

. . . .  

. Quality Control ProcPtlul-es for Sample Preparation 

Detailed information is provided in the Quali%-Assurance section. 

.- 

Pulp and Reject Polici 

Pulps are retained until the end clf the  calendar year and then clients are contacted in writing and asked to select lone of 
three options: 

returning the pulp to the  client 
continued storage  subjectlto a warehousing charge 
discarding the  pulp 
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Reject material can be save#) in part or in total according to insuuctions received from the client. If no specific 
instructions are received, the Chemex default policy is to retain the entire reject. There is no charge for stor,age of a 1-2 
kg reject split. The charges for storing  the  entire reject vary according to sample weight. We guarantee that we  will  retain 
the reject for a minimum oc90 days; in practice, most reject is retained until the end of the  calendar year and clients are 
contacted to determine howsthey wish to dispose of the reject. 

We can provide reports aboiJt your pulps and rejects at  any time upon request. These reports will include in~formation 
about Chemex workorder numbers, your project name or number, and numbers of samples. 

Please note that when  local tipping fees  are significant, we reserve the right to bill clients for the cost of disposing rejects 
to landfill. 

Chemex Labs is a regislered Irsdemark ofChemex Labs Ltd. 
CopyrightQ 1997-1999 Chemex Labs Ltd. All rights  reserved 

Last modified Wednesday, 25-Aug-99 00:20:08. 
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Multi-Elcmeot  Packages - 
Trace  Geochernical  &lalysis 

by ICP Spectroscopy 

Introduction 

analytical technique for a number of reasons which have been outlined in the section entitled Plasola,Elnissioll 
Inductively-coupled plasma  atbmic emission spectroscopy (ICP spectroscopy) has been a highly successful and  populal 

SJXtWS~*J. 

Several of the most successful packages that have traditionally been offered by Chemex are outlined bdow. 

G32 - 32 Elernent  Partial  Leach Multielement 1CP Analysis 

popular and successful ICP package. Data for 32 elements are reported, giving the explorationist the widest possible 
The most important traditional ICP package in use at Chemex has been denoted G32 and has historically been our most 

range of information. Even though the leach  has been designated "partial", it is still sufficiently strong  to dissolve 18 of 
the elements in a quantitative manner. The remaining 14 elements are  dissolved in a manner which is usually incomplete 

I 

These elements are outlined both in our FcS&ed& and  on our Certificates of Analysis. 

Jn addition to offering the widest range of information about elemental concentrations, the G32 k ~ 

economical ofthe large scale packages, thus providing extremely good value. 
I c awe is also .the most 

The G32 package has been designed  for soils, silts, lake and stream sediment analysis, Rock characterization is better 
accomplished using the ICP package outlined below. 

For a complete list of G3:2 elements, detection limits, and upper limits, see the Nitric Aqua-Regia Leach .Packases 
QCI:a section of the 1!)98 Fee Schedule . 
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Many laboratories offer  some form of multielement ICP package roughly equivalent to  the Chemex G z K & a K e  but 
subtle differences exist from one package  to  another  and complete agreement between these VVIOUS packag1:s cannot 
necessarily be expected. Some of the features of the 532 package which should be borne in  m.md  by explonaionists are 
as follows: 

Digestion or Lenching Procedure 

digestion facilitates both the dissolution of sulfide minerals and the destruction of organic matter. Consequently the 
Chemex uses a nitric acid-aqua regia digestion for  the Gj2xcQge. The use of pure  nitric  acid in the early stage of the 

nitric-aqua regia digestion is stronger than a 3: 1 HCI:HN03 aqua regia digestion or a 3: I :2 HCI;HN03:H20 digestion 
used by other laboratories. Data produced with the Chemex G32 package is often fractionally higher than the: data 
generated using weaker aqua regia systems. However, none of these partial leach digestion  systems completely dissolves 
all elements, especially those shaded in yellow in the I99Scee Schegule.. This issue is discussed in greater detail below. 

alternative. 
For explorationists requiring totally quantitative data, the Chemex T2package described below offers an attractive 

Detection Limits 

A brief glance at the list of detection limits in the G-2gaCk:ge shows that there is a wide variation from one element to 
another. Several different factors such as analytical sensitivity ofan elemental spectral line and Interelement interferences 
have a major effect on  the detcction limit offered. The G32 package represents a compromise. an attempt to offer the 
most meaningful detection lirrjit for  the largest number of elements. 

Accurscy and Precis ion 

The precision of the G32 elements at  the detection limits is +/- 100%. At concentration values 5 times higher than  the 
detection limit, the precision is, typically +/- 40%; at values 100 times the detection limit, the precision is typically +/- 
10%. An explorationist who requires extremely precise data within the range of 1-5 times  the detection limit of an 
element within the G535wkage should  consider using one of our ultratrace G32 package instead. These ultratrace 
packages have been designed to be quantitative and  offer significantly lower detection limits. 

Intcrclcmcnt Effects 

The concentration values of some elements in the G_j,z.packa@ are routinely corrected for interelement effects caused by 
spectral line overlap. Great cart: and attention is taken to ensure that these corrections are  made properly. Certain  major 
elements such as AI and Fe have significant  effects on some trace element concentrations (e.g. Be), depending on the 
analytical wavelength that has  been selected. Although these interelement effects can usually be compensated for. in  
extreme cases the effect may be: sufficiently  great as to prevent the measurement of a small number of element:;  as stated 
in our Fee Schedule. 

Evaluation of data for incomplctcly dissolved clenlcnts 

Silicates, clays and resistant minerals are incompletely dissolved in all partial leach aqua  regia digestion systems. 
Elements such as AI, Ba, Ti, Na and K (those shaded in yellow in the 1998 Fee Schedule will rarely be fully dissolved 
and so data  for these elements will never match data generated by stronger digestion techniques such as total di2;estions 
or whole rock analyses. 

Cautionary Notes 

The explorationist should keep ih mind the  comments made above regarding the digestion efficiency of the various aqua 
regia dgestion systems. Concentration values  for  many elements, especially those that are incompletely dissolved, are 
more likely to be higher with a nitric-aqua regia digestion than  with other weaker aqua  regia digestions. 

Professional opinion varies significantly on  the potential usefulness of data derived from incompletely dissolved 
elements. Analysts have traditionally urged caution but  at Least one school of thought  among exploration geochemists 
believes that much of this data m,ay  be potentially useful. 
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G32m - 32 Element ]Partial Leach Package with Quantitative Low Detection 
Mercnry 

The analytical sensitivity for inercury using ICP spectroscopy is adequate for  some  sample types but in many cases 
explorationists require a better sensirivity than the I ppm detection limit offered by conventional ICP spectroscopy. In the 
G32m package, we substitute a quantitative geochemical procedure for mercury (Chemex code.20). This procedure uses 
conventional cold vapor atomic  absorption spectroscopy with a detection limit for Hg of I O  ppb, a one hundred fold 
improvement over that offered in the Gs-pa$&ag. 

The G 9  Mnltiele~nenit ICP Packages 

In t roduct io l l  

Not all explorationists require the comprehensive information provided by the G;? and the GJSm packages. A s  a result 
Chemex designed a number of condensed 9-element packages which offer quztntitative data for the elements reported. 

For a complete list of elements for  the various G9 procedures and prices, see the l.~P-AE~._Mu!tirlmmellt Analysis 
section of the l.’398f<e,Sz!du&. 

The G9g Pacltagc 

The G9gpacacxe includes pathfinder elements likely to be of interest to those explorationists searching for gold, 

The G9m Package 

The C9mpxckage contains thesame 9 elements as the Ggu ackaee. The  only  difference  is  that in the G9g package, 

determined by cold vapor atomic absorption spectroscopy to a detection limit of 10 ppb. 
mercury is determined by ICP spectroscopy to a detectionfmit of 1 ppm, whereas in the G9m package, mercury is 

The G9b Pacltagc 

the G9b package includes elemf;nts such as nickel, cobalt, iron and manganese instead of gold pathfinders. 
The G9b multielement pa&e,has been designed to be of interest to those explorationists looking for base metals and 

The VG ~Mr~ltielernerlt Package for Vegetation and Hurnns 

The VG packaE consists of a suite of 33 elements (including gold) which has been designed to offer the best possible 
detection limits for  the analysis ofhighly organic samples. The VG package uses both ICP spectroscopy and insrmmental 
neutron activation analysis  (NAA) to obtain exceptionally low detection limits, e.g. 0.1 ppb Au. 

@d http://www.chemex.com/tec~~t-sec43.htm I 
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These low detection limits czul only be obtained if the samples are highly organic vegetation or humus samples and this 
package is not  appropriate even for soils or sediments  due to increased interferences from the Inorganic constituents of 
such samples. 

For a complete list of elements for  the VG package and prices, please contact a Chemex  sales  and marketing 
representative. 

T2-2 - 23 Element Total Digestion Multielement ICP Package 

I n t r o d u c t i o n  

The  Chemex TZJ_packaze ha;) been designed to be complementary to  the =-~2mk?g<. Whereas the G32 package offers 
a partial leach, the T24 packade includes a total digestion so that data  reponed  for all 24  elements is considered 
quantitative. This package is considered most appropriate for rock characterization as it includes data  for all  major and 
minor elements  except silicon; 

For a complete list of elements in the R 4  package and prices, see the T ~ @ e : A c ~ . ~ ~ t a l  .D.igestio!l section of the 
1998 Fee Schedule. 

Digestion 

The  T24 packaqe uses a total digestion in which the sample is completely dissolved using a mixture ofhot, concentrated 
nitric, perchloric and hydrofluc?ric acids. In order  for  this digestion to go to completion, the acid mixture must be taken to 
dryness. This process ensures the best possible dissolution but also results in the loss ofvolatile elements such as arsenic, 
antimony and  mercury. In addition, this digestion particular acid mixture results in the loss of silicon, an element not 
normally considered to be volatile. Obviously reliable data cannot be reported for these four  elements with the R 4  
package. 

To assist in the final dissolutiorl of the sample residue, hydrochloric acid is added and then sample analysis is carried out 
in a dilute hydrochloric acid matrix. 

This digestion will be "total" for most rock samples. Certain types ofhighly resistant minerals, for  example zircons, may 
not be totally attacked. In these limited cases, we recommend that the whole rock fusion technique be  used. 

For a complete list of e l h e n t s  using the  whole rock fusion technique and prices, see  the  Chemex packages in  the 
Whole Rock Analysis section of the I998 Fee Schedule. 

Cautionary Note 

Certain mineral species are capa'ble of fully dissolving during the digestion process but because oftheir fundam,ental 
chemistry are prone to precipitation rather quickly. Barium, even if present in relatively low concentrations, is susceptible 
to precipitation and  may also remove (co-precipitate) other elements such as silver and lead as it precipitates. La.bOrdtory 
technicians are trained to watch for this phenomenon and corrective action is taken where possible by quickly analyzing 
solutions following the digestion process. 

Pricing 

The u4 package yields substantially the  same information as provided by whole rock analysis (with the exception of 
silicon) but also includes significant trace element information. Yet the total cost of the T24 package is half that of whole 
rock analysis and  thus represents extremely good value for the budget-conscious explorationist. 
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T27 - 27 Element To:tal Digestion  "I~ltielement ICP Pacltage 

As noted in the section above: three elements of significant interest to explorationists, namely arsenic, antimony and 
mercury, are lost during the 124 digestion. Since these elements are frequently crucial pathfinder elements in the  search 

outlined above but with the addition of quantitative individual procedures for arsenic, antimony and mercuty (Chemex 
for gold, we have included them in an expanded T_?_7-@ckgee. The T27 package includes  the standard TZ3@chase 

codes l3.22 and 22 respectivfely). 

For a complete list of  dements in the T27 package and prices, see  the ICP-AES MuJtie!qent Analysis section of 
the 1.998 .. Fee ~ . .  Scliedule. 

Quality Control Proc,edures for ICP Spectroscopy 

Click here for details oPthe Quality Control Procedures in place for ICP-AES. 

FAQs , 

why are  m y  barium  results  by  the T2-l procedure lower t h a n  those  that I got by your \\hole 
rock procedure'? 

In the T24 procedure, samples  are digested using the triple acid combination of nitric, perchloric and hydrofluoric acids 
A sample  containins a significant amount of sulfides will produce sulfate ions during the digestion and this can 
occasionally cause the premature precipitation of barium as barium sulfate, resulting in low barium data. In the  whole 
rock procedure, the samples are greatly diluted following the whole rock fusion and  this helps prevent precipitation of 
barium. 

Why, instead of receivinq data for thallium, did thc certiticate of anslysis say 
"INTERFERENCE"? 

Thallium is an element that suffih's from spectral overlap from iron. Occasionally the iron concentration is so high as to 
swamp the thallium signal. In this case, there is little that we can do but to report that an interference has prevented the 
measurement. Ifthe thallium value is crucial to you, !:hen we would propose the standard geochemical procedure (code 
3 9  which is an AAS measurement. 

Couidn't you rcport As, Sh and Hg ditta from :I T24 paclulgc ;~nywn) .  ;111tl Ict mc dccidc bow to  
use the data? 

We have looked at arsenic data  after a T24 di%estion and compared it with arsenic data generated by the optimized 
geochemical procedure by AAS ( c o d e .  The data scatter was extremely wide-in  some cases, most of the arsenic was 
lost, in others most of the arsenic remained. Under these circumstances we feel we would be reckless to report any  data. 
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I'm not really interested in all that data from partially digested clcmcnts. Can you sinnplifi. my 
certificates by eliminating all  the partially digested clemcnts? 

You bet we can. Just contact one of our Client Services  reoresentativg and we will make the necessary arrangements. 

Why do you h w e  an  upper  limit  on your G32 pacliage? Some other labs don't have upper 
limits on their ICI' packages. 

There are a number of reasons why we adopt  this approach. The main one is our insistence on contamination control by 
sorting  samples  according to expected metal concentrations  and routing them through separate batch streams. In this way 
we can provide better service  for all clients by minimizing chances of cross contamination. We prefer that samples 
expected to exceed our G j 2  upper limits be  analyzed  by  one of our ICP assay packages, A20 or 422, which  have  been 
especially designed for this purpose. The  digestions  for  these packages take place in a physically separate part  of  the 

over several  orders of magnihlde, these curves  cannot  be extended indefinitely to higher concentrations. For hest  results it 
laboratory designed for handling higher grade samples. In addition, even though ICP-AES has  linear calibration curves 

is preferable  to prepare a mop: dilute solution as we do for  the A22 and A30 packages. 

I would like to have arsenic reported in my G9b paclwge. Can I a s k  for arsenic instead 111' iron'! 

In choosing  the elements that we allow to be substituted in our packages, we permit substitutions when the measurement 
procedure is identical for bothlelements. In the  case of iron and arsenic, both'are measured by AAS but they are made in 
fundamentally different ways on different equipment and  the arsenic procedure is more costly.  Hence we  would  not 
ordinarily allow this substitution. However it is likely that you could add arsenic at a significantly reduced rate if you 
discussed the matter with aChemex Client Services repre$en&Gve. Incidentally we do constantly review our packages in 
order  to  make  sure that we are satisfying industry demand. Let us know ifthete are certain combinations you ,would like 
to see packaged together. 

Chemex Labs is a registered trademark ofChemex Labs Lfd. 
I Copyright 0 1997-1999 Chemex Labs Ltd. All rights resewed 

L a s t  modified  Wednesday, 25-Aug-99 00:20:08. 
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The Fire Assay-<;ravinietric Procedurc for Ore Grade Samples 

The  classic technique of gold measurement is the tire assay  fusion followed by  cupellation  and  a gravimetric finish 
(Chemex  codes 92’9 and 9T7 primarily). This  is  still  the preferred procedure for the analysis ofhigh  grade on!%. There is 
no upper limit applied for  these  procedures but clients should note that the detection limit is slgnificantly higher  than for 
procedures which use spectroscopic  measurement techniques. 

Fire Assay-Atomic  .4hsorption procedures for Low Grade Ore and Esploration Samples 

samples reach the laboratory which have  “intermediate” levels of gold, that is  in the  range  of 5-1s g/t (0.1-0.4. odton). 
With the increase in the price of gold and  the  discovery  of large low grade gold deposits  throughout the world, many 

These samples are best analyzed using FA-AA procedures (Chemex codes 877,398 and 998 primarily). 

ticrt..assav fusion  with a ~ c : l b s o r p t i o n  spectroscopv (AAS) offers the advantages  of a large subsample together with a 
Exploration samples require a! better detection limit than that offered by gravimetric procedures. The combination of  a 

primarily). The best detection,limit  of 1 ppb is provided by Chemex code 3992 which includes  a  fire assay  fusion 
very sensitive analytical technique  to yield detection limits in the range of 1-5 ppb  (Chemex  codes  100,983 and 3993 

followed by a soivent~x@act~>~~ and then a  final  measurement using AAS. Because ofthe addi1:ional  extraction step, the 
code 3993 procedure is more Iexpensive  than the  code 140  and 983 procedures. However  for explorationists looking  for 
the  best resolution of  low level gold anomalies, this procedure is excellent. 

Advantages of the Fire :issay Process 

A large subsample (10,:SOg or  more) can be  taken  for analysis, helping to  ensure  that the subsample is  lruly 

The  fire assay fusion is considered  to  provide  a  “total” gold 

The  fire assay procedure is universally accepted as the definitive  method  for the analysis  of gold 
All samples are  amenable  to the fire  assay procedure in the hands of  a  skilled  assayer 

The  fire assay fusion quantitatively  dissolves and extracts the entire platinum metal group in addition to gold  and 

representative of  the field material 

silver. 

L i m i t a t i o n s  of the Fire .&say Process 

the  silver is  incomplete1.y removed, then the gold results will be artificially high and the silver results will be  low. 
When a  gravimetric finish  is used, it is essential that the separation (“parting”) of silver and gold is complete; if 

lnquarting  (the addition; of  a known amount  of  silver) is a normal procedure in the  gravimetric analysis  of silver 
and  gold. In order to  de’termine silver,  the value of the inquart must be subtracted  from  the  total silver weight. In 
the event that the samples contain low silver, the resulting gravimetric silver  analyses car1 suffer from  high 
uncertainty. 

cupellation process. 
A certain amount  of  silver  (usually estimated to be in the range of 2%) is lost by volatilization during the 

and samples higher than this  must  be re-analyzed using a gravimetric finish. 
When an atomic absorp1:ion spectroscopy  finish is selected, the upper reporting limit is set  at 0.5 odton (15 g/t) 

however this problem  is,caused by sample heterogeneity rather than the  fire  assay process. 
Samples  containing coarse gold can give erratic results making  it difficult  to  determine the hue ore grade; 

Soil samples (typically -80 mesh, I80 micron material) can also give  erratic  results but again for the same reason 
It can take many years of experience  before a. fire assayer has the necessary degree  of  skill  and knowledge  to flux 
difficult ore types. 
Some  ores such as chromites and tellurides can be  more difficult to h e ,  resulting in the need  to  take smaller 
subsamples for analysis and  consequently yielding higher detection limits than normal. 

Alkaline Cyanitlation 
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Limitations of Silvel: Analytical Methodology 

element. Silver  halides in particular are quite  insoluble  and  silver  is  also prone to co-precipitate  with  other compounds 
In the determination of silver'using  acid digestions, the  analyst  must be  aware that silver is not a panicularly soluble 

such as barium sulfate or lead sulfate. Ordinarily an excess  of hydrochloric acid is used to keep silver in solution by 
complexation. It is also advantageous to perform the silver  analyses as soon as possible after sample  digestion. 

When silver is determined by  ICP-AES, there can  be a  significant  spectral interference from  iron. If samples (contain 
"normal" levels of iron, i.e. in the range of several percent, a successful correction can be made. However for samples 
containing  elevated iron cona:ntrations. we  recommend  that AAS techniques be used in preference to ICP.  As part of our 
Quality Assurance program, we do  carry out random AAS checks  of ICP-generated silver data where it is suspected that 
elevated levels of iron may be. present. 

The  k!nikuions o f l l x  lirc nssav proccdur: have  been discussed elsewhere on this website. The principal limitations in the 

cupellation process. 
measurement of silver relate to inquarting, the parting of silver  and gold, and the volatility losses of silver during rhe 

ul 

Y 

Qunlity Control  Procedures  for Silver 

The quality control  procedures'in use for the fire assay process and chemical digestion procedures is outlined i n  the 
Quality Assurance  section. 

. .. " . 

FAQs 

H o w  do I know if my samplcs require a total digestion  for  silver assay'! 

If your samples contain  silver h8lide minerals and originate in the US. Southwest or Mexico, then it  may be  necessary  to 
use  a  total  digestion  silver assay (code 338Q We recommend  talking to a  Chemex  Client  Services  representative 
regarding the analysis of a limit(:d batch of test samples. 

When is an aqua regia digestion adequate for a silver  assay? 

The aqua regia digestion  is ordirtarily adequate  for  a  reliable  silver assay. However, if silver halide minerals are present, 
we  recommend a total digestion. It  is always possible to  analyze  a  small  test batch  by  both methods in order  to confirm 
the validity of the  aqua  regia digestions. 

i 

! ,. 

4/23/01 
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STATEMENT OF COSTS 

1. Wages ~ 

Graeme  Evans -I Geologist  (BSc)  P.Geo @ (JunelSth- Sept 26') Field Time 
58 days @ $4OO.OO/day $23,200.00 

Jim Lehtinen - Geologist  (BSc)  P.Geo @ ( June 28"-Sept 25') Field Time 
~ 56  days @ $345.OO/day  $19,320.00 

Robin  Whiteaker - Geologist  (BSc)  GIT @ ( June 18"-Aug.22nd)  Field Time 
~ 52  days @ $ 28O.OO/day $14,560.00 

Darcy  Baker-  Gfeologist PhD candidate @ (June 28"-Sept 12') Field  'Time 
~ 50 days @ $2SO.OO/day  $12,500.00 

Brian  Kay-  Geo'iogist  (BSc)  GIT @ ( June 18"-Sept 26') Field Time 
58 days @ $21O.OO/day  $12,180.00 

Nicholas  Mitchel-  Geology  Student (4' Year  -UVIC ) (June 18"-Sept.2,6") 
Field  time  52  days @ $242/day  $12,582.00 

Phil  Gordon- GtLology Student  3Td  Yr-UBC @ ( June 18'-Sept 01) Field Time 
52 days @ $'21O.OO/day  $10,920.00 

2. Accom. And :Field Suplies 

Lodging  Stewart June 28-Sept  26  total  326 man days @ $75/ man day  (meals & 
accomadation) 

$24,450.00 

Field  Supplies (Camp gear,  field  equipment) $4,1320.00 

Cost of McEJhaney  Orthophoto  and  digital trim maps $4,276.00 

3. Helicopter  &,Transportation Costs 

Vancouver  Islam1  Helicopters  206 @ $867.00/hr  (includes.  Fuel)  casual 
June 2lst-Sepi. 24th for a  total of 82.6 hrs $71,614.20 

Portion of buck Leases June 18"- Sept. 26"  2-Chev. 4x4 Pu's (incl.  Fuel,  niileage, 
service)  $4,220.00 



4. Rock Analyses 

687  rocks  analyzed for Au geochem & 33  element  ICP  total  digestion, 
and Hg d d  fusion @, $21.65/sample Chemex 

rocks  analyzed for 18 Au assays,  21 Ag assays,  26  Cu  assays,  18 Pb assays, 
30 Zn  assays @, $4.90/sample  assay  Chemex 

31 wholeirock analyses by XRF for major  elements @ $24/sampf.e 

Sample Shipnents via.  Greyhound  (Smithers  to  Vancouver) 

5. Report Writing & Compiling 

G. Evans 115 days @ $400/day 

J. Lehtinen.  6  days @, $345/day 

S. Archibald  -Draftsman 18 days @, $2OO/day 

Materials 8' Copy Costs 

$14,873.55 

$553.70 

$744.00 

$ 18632.00 

$6000.00 

$2070.00 

$3600.00 

$ '180.00 

TOTAL COST $244,291.45 
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STATEMENT OF QUALIFICATIONS 

I Graeme Evans, do certify  that: 

1) I am a  geologist  and  have  practiced my profession  for  the  last niieteen 
+ X S .  

2) I !graduated  ffom  the  University of British  Columbia,  Vancouver,  British 
C&tnbia with a Bachelor of Science  degree in Geology  (1983). 

3) I : a m  a  member in good  standing with the  APEGBC as a  professional 
geoscientist. 

4) I was  actively  involved  and  supervised  the  Homestake  Ridge  program  and 
authored  the  report  herein. I was  present  and  actively  mapping and co- 
otdinating the  field.  crew for the  program. I was present  during  the  entire 
p:ogram  except for a break  during  a  period  from  July  23-July  31,2001.. 

5) Ah data contained in this report  and  conclusions drawn fkom it are true and 
accurate to the  best of my  knowledge. 

6)  I :hold  no  direct  or  indirect  personal  interest,  in  the  Homestake  Ridge 
piroperty which is the  subject of this report . 

~ . .~ 

December ,2001 
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GEOLOGIST'S  CERTIFICATE 

I, Jim  Lehtinen, of 43 17 Briardale  Road,  Royston in the  Province of British  Columbia, 110 HEWBY 
CERTIFY: 

1. THAT I am a contract  Geologist  employed  with  Teck  Comint&,  with  oflfices  located  in 
Kamloops,  British  Columbia. 

2. THAT I am a graduate  of  the  IJniversity  of  British  Columbia (1984), with a Bx:helor of  Science 
degree  in  Geology. 

3. THAT I am :a Professional  Geoscientist  registered  in  good  standing  with  the  Association of 
Professional  Engineers  and  Geoscientists of the  Province  of  British  Columbia. 

4. THAT I have'no personal  interest  in  the  Homestake Ridge Propem, the  subject ofthis report, 

5. THAT  this report is  based  on  field  work  carried  out during the  period from June to September of 
2001,  and on  publicly  available  reports. 

DATED  at  Royston,  British  Columbia,  this 12" day ofDecember, 2001. 

$l-,l/k+ 
Jim ehtinen. P.Geo. 




