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W FRENCH CLAIM PROSPECTING AREA 

PROJECT LOCAT:[m 
West  central  B.C. about 60 'kilometers  north-north-east  of  Smithers,  centered on minfile # 093M 
014-(SNOW), on the southwest flank of French  Peak,  north of Suskwa Pass. 

N.T.S MAP 
093-M-07W at about 55 degrees 22 minutes 47 seconds north and 126 degrees 54 minutes 01 
minutes  west. 

WORK HISTORY 
From 1966-1969, h4astadon-Highland  Bell  performed  prospecting,  geological  mapping,  soil  and 
geophysical (IP and  magnetic)  surveys  and  about 3000 meters of cat trenching. 

From 1970-1971, Silver Standard  performed  a  soil  survey  and  drilled 6 holes totaling 1505 feet 
on the  west end of a1 strong copper-silver  soil  anomaly. 

During 1985, Ryar~ Exploration  Company  performed  some  soil  geochemistry,  geol.ogica1  and 
prospecting  work (AR# 14583,15252). 

ACCESS AND LOGISTICS 
By truck from Smithers to a  nearby  logging  block and by helicopter to the 5500 foot level. 

'W COMMODITIES-Ch, Au, Ag,  MO 

DEPOSIT  TYPE 
BuIkIey age (-71 million years)  Cu-Au-Ag-Mo  porphyry  system. 

GEOLOGY 
On a district scale,  the  French  claim is located in the Stikine terrain and on the north flank of the 
Skeena Arch. 

Locally, the French claim overlies the southernmost  of three hydrothermal centers situated  on  the 
French  Peak  intrusive  complex. This complex exhibits a large'positive airborne  magnetic 
signature.  A multi-dement :RGS silt anomaly occurs on the creek  draining the French  claim  (see 
figure 02). The target  area. is underlain by a  Bulkley  age,  multiphase  granodioritic  feldspar 
porphyry intruded .into  shales,  mudstones  and  conglomerates of the Lower  Cretaceous  Kitsuns 
Creek  Formation (Skeena Group).  Pyritization and fracturing is widespread.  Alteration  types 
reported  include,  zrgillic,  phyllic  and quartz and K-spar.  Chalcopyrite,  molybdenite,  sphalerite, 
tetrahedrite and galena are reported as disseminated  and in fractures. The best  intersection 
reported  from  a 1970 drilling program  was 36.5 meters of 0.2 YO copper. 

CLAIM 0WNERS:HH 
Title is held by R. Day. 
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Q PORPHYRY DEPOSITS 

Fig. 01 



FRENCH CLAIM. 93 - M - O W  

AIRBORNE  MAGNETICS,  TOPOGRAPHY & LOCATION  MAP .-. 
1 I i4yrothermal  center-  pyrite,  arglllic & serlcitic altentlnn t,. 

RGS Stream sediment sample location: Cu 270 Ppm: Au 34 ppb: Zn JSS ppm: Aa 44 ppm 

x lulnnle 093M 014 -SNOW -PorphyryCu~Mc+Jlu: c h a l c o p u r i t . . m o l ~ ,  epiulerits, 

note:after geophysical  paper 5257 

Sb B ppm: Pb 68 ppm; Hp SO ppb 

latnhedrlte and galom occur dlMemlnated and In fnshrma. 

ne. 02 - 
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CLAIM  RECORD  DATA 
Claim Name 1 Record No I Record Date 
French I 374997 I March  3 1,2000 3 
WORK PROGRAPd 
Wide  spaced soil sampling i.n existing  trenches  was  undertaken to verify  historical re:rults.  Rock 
samples  were  also  c.ollected  over  a  broad  area  for  petrology  and  whole  rock  geochemistry  to  help 
assess  where  within  a  porphJny  system  the  surface  geology  is  located. 

RESULTS 
Multi-element  soil  geochemistry  confirms  prior  reported  results  (Ar#14,583).  High  copper  values 
from >400 to  3269ppm  are  accompanied by high  Mo.  Elevated  As  and  Zn  appears to form  a  halo 
around  a  core of hi,gher  Cu-Mo  values.  Au  values  appear  to  be  associated  with  Cu-Mo  and  the 
outer  As-Zn  halo (see appendix  A). 

DISCUSSION 
Mineralization,  alteration  (see  petrology  report  in  Appendix  B),  and  geology  indicates:  the 
porphyry  system is :hosted withii a  large  precursor  pluton; alteratiodpetrology studies,  indicate  a 
high  level  porphyry  with  texturally  destructive  phyllic  alteration that is superimposed  on  the 
contact  area  between  potassium  silicate  and  propylitic  alteration  zones;  hornfels  roof  pendants 
were  most  likely  originally  tuffs,  suggesting  the  porphyry  system  had an overlying  volcanic 
complex;  and  potential exists for  high  grade,  hypogene  Cu-Au-Ag-Mo  ore  shell  near  surface. 

,w’ It is unusual  for  a -71  m.y.  age  Bulkley  poryphyry to occur  at  such  a  high  level.  Geological 
relationships in the  field  indicate  that  the  French  porphyry  was  down  dropped  in  a  graben,  thus 
providing  extended  :preservation  from  erosion. 

CONCLUSION 
Deoths  exulored  bv  a  five-hole  drill in 1970  were  shallow  and  located on the  western  edge of the 

1 

porphyry  system,  orientated  towards  the  west.  The  French  Cu-Au  porphyry  system  remains  to  be 
adequately drill tested in order to locate and determine depth to a Cu-Au-Ag-Mo ‘‘ore” shell, 
overall  grade  and size. 

REFEENCES 

I 

1.  Gem  1971,  page  191 
2. Assessment  reports:  14583,  15252,  13923 
3.  EMPR  Map  69-1 
4. GSC OF  2322 
5. Geophysics  paper  5257 
6. Topographic  map N.T.S. 97-M-07W 
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FRENCH CLAIM 

CLAIM MAP 

NTS  93 ~ M -07W 

FIG. 03 



FRENCH CLAIM 

NTS 93 - M - 07W 

GEOLOGY & CLAIM  LOCATION 

RGS stream  sediment  sample  location: Cu 27Oppm; 
Au 3.4 ppb;  Zn 355 ppm; As 41 ppm;  Sb 9 ppm; 
Pb 6(9 ppm; tfg 90 ppb 

NOTE: The French  porphyry prospect is centrally located on a 
large precursor  pluton.  Emplacement  appears to be 
structurally  controlled. 

Fig. 04 



B.C. LANDSAT 

FRENCH CLAIM 

NTS 93 - M - 07W 



EXPENDITURES 
Travel: by helicopter (mobe and  egress)  2.1 hours 
Analysis,-petrologY 
Equipmentkupplies 
Food and accommodation  40  man  days @ $60.00 day 
Wages for hired help ($lOO/day  each  for  two  student assistants) 
Cook  @$150/day 
Vehicle  operation  ($38ikilometer)  1300  kilometers 
Cook's vehicle (%.3lVkilometer)  1574  kilometers 
Report 
Drafting 
Wages for geologist @ $400,.00/day 

- 

Total 

$2200.00 
$4700.00 
$ 600.00 
$2400.00 
$2000.00 
$1500.00 
$ 494.00 
$ 5518.12 
$ 4(10.00 
$ 450.00 
$4800.00 

$20,142.00 
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TABLE 1 

SAMPLE LOCATIONS 
NAD 83, ZONE: 09 
SAMPLE NUMBER - 
5-01 
5-02 
5-03 
5-04 
5-05 
5-06 
5-07 
5-08 
5-09 
5-10 
5-11 

5-13 
5-14 
5-15 
5-16 
5-17 
5-18 
5-19 
5-20 
s-2 1 
5-22 
5-23 
5-24 
5-25 
5-26 
5-27 
5-28 
$29 
5-30 
s-3 1 
5-32 
5-33 
5-34 
5-35 
5-36 
5-37 
S-38 

- 

5-12 - 



6137143  632926 

6137221  632966 - 
6137324  632971 . 

SAMPLE  NUMBER  NORTHING  EASTING 

S-42  6137394  632970 
I I 

I6137457 1 632430 
I I 

6137094  632497 
632464 
6325  18 

DIDN'T  LOCATE 
6137320  632407 
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Assayers Canada 
8262 Sherbrooke St. 
Vancouver. B.C. 

Tel: (604) 327-3436 
V5X 4R6 

Fax: (604)  327-3423 

Geochemical Analvsis Certificate 
C o m p w :  Valley  Gold 
Project: 
Ann: 

French 
Robin  Day 

We hereby certzfL the  following  geochemical  analysis of 24 soil  samples 
submitted Jul-13-00 by  Robin  Day. 

Sample 
Name PPB 

Au 

OV-O309-!SG1 

Jul-19-00 

s-02 
5-03 
5-04 
5-05 
5-06 

S-08 
5-07 

5-09 

s-01 47 

- 

105 
4 4  
2 9  
10 

3 
87  

20 
38 

s-10 3 6  

'G 5-12. 
s-11 

S-13 
5-14 
5-15 
S-16 
5-17 
S-18 
s-19 

78 
7 1  ~ 

179 

49 
47 

20 
68 
2 9  
27 
33 

s-21 19  
s-22 25 
S-23 23 
5-24  34 

Certified by >& 



Assayers Canada 

Vancouver, B.C. 
8282 Sherbrooke St. 

V5X 4R6 
Tel: (604)  327-3436 
Fax: (604) 327-3423 

Company: 
Project: 
Atill: 

Geochemical Analvsis Certificate 
Valley Gold 
French 
Robin Day 

We hereby certzfv the following  geochemical analysis of 18  soil  samples 
submitted Jul-13-00 by Robin  Day. 

Sample 
Name PPB 

Au 

OV-0309-tSG2 

Jul-19-00 

5-25  18 
5-26  200 
S-27 
S-28 127 

4 1  

S-30 
S-31 
S-32 
s-33 

99 
17 

1 2 1  
9 

s-34 77 
s-35 95 

~~ 

__- 

,S-36 
k d  5-37 

7 4 1  
25 

S-38  63 
5-39 42 
5-40  69 
5 -41   39  
5-42  37 

Certzjied .A by 
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Assayers Canada 
Vancouvf!r. B.C. 
8262 Sherbrooke St. 

V5X 4R6 
Tel: (604) 327-3436 
Fax: (604) 327-3423 

Geochemical Analvsis Certtficate 
C o m p w :  Valley Gold 
Project: French 
Attn: Robin  Day 

OV-0309-lLG1 

Jul-19-00 

We hereby  certzfv the  following  geochemical  analysis  of 1 silt sample 
submitted Jul-13-00 by  Robin  Day. 

Name 
Sample Au 

PPB 
" 

SLT-01 104 

Certified by * 
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1.0 INTRODUCTION 

1.1 Background  Information 

This petro1og:ical report  was  requested by  Robin  Day  and was  on  a  suite of reprecientative 

samples fiom his ‘‘Frcnch  Porphyry”  project  in  British  Columbia.  The  property lies in the French 

Peak  area, 16 kilometres  west of the northern  end of Babine  Lake  in  the  Omineca  Mining  Division 

of British  Columbia  (Figure 1). 

The  French  Peak  porphyry system lies in a belt of porphyry  copper  prospects in urest- 

central  British  Columbia  between  Alice Arm and  Takla  Lake  (Figure 2). A sigdicant cluster  of 

porphyry  deposits OC(:UT north to north-east of Smithers  including  a  group of signilkant past 

producers of copper (:* Au f Ag f Mo) at Babine  Lake,  notably  Bell  and  Granisle.  The  French 

Peak porphyry has been  classified as a  Late  Cretaceous  age ‘Bulkley’ type by Carter et al.  (1976 

Lrr’ and  1995)  based  on  existing  information.  Bulkley  intrusions  host  important  copper-molybdenum 

(* Au) deposits  including the current  producing  Huckleberry  Cu-Mo  deposit  (Figure 3). 

A limited  amount of previous  porphyry  exploration has been  conducted in the French  Peak 

area.  The  original  wo’rk was by Mastadon-Highland  Bell  between  1966  and  1969,  involving 

geological,  prospecting, soil gcochemical and geophysical (IP and Magnetic) surveys. Bulldozer 

trenching on a  strong  copper in soil anomaly  returned  one 120 foot  long  interval  averaging 0.2% 

Cu  and  1.5 odt Ag  (Kowall,  1971). No targets were  drilled.  Exploration  by  Silver  Standard 

Mines  Ltd.  in  the  early  1970’s  included  drilling  6  holes  (1505 e.) in the trench-  anomaly  (soils-IP- 

Mag) area (Kowall,  1971).  The top  ofhole 3 intersected  90  feet  averaging 0.25% Cu-Mo 

equivalent  with 10 foot sample  intervals  up to 0.44% Cu  and 0.015% Mo. A large area of 

anomalous  I.P.  and  geochemistry  was left  untested  (Kowall,  1971). 

R C. Wells, I? Geo., FGAC. Kadoops Geological  Services Ltd 



n L 

V 
Recent  work by Robir~ Day has involved  a  geological  examination  and  sampling of the 

main trench  (drilling) area and  compilation of previous  exploration  data. 

1.2 Methodology 

Earlier  this  summer  Robin  Day  collected a suite of  18 representative  rock  samples fiom 

the trench-drill area a t  French  Peak.  The  locations for these samples  relative to the trenches are 

shown on Figure 4. Table  1  g,ives a complete list of the samples  and  indicates  which  were 

selected for thin  section and  dhemical  analysis. AU of their  samples  were  examined  and  dlescribed 

by the author prior to shipment.  Apparently  much of the rock in the old trenches is oxidized  and 

fractured;  samples  were  taken of fresher  material  where  possible  @ers.com R. Day). 

A total of 8 pslished  and 5 normal thin  sections  were  prepared by Vancouver 

Petrographics  Ltd.  These  were  examined  petrographically by the  author. AU cut  slabs  wcre 

u routinely  stained for ILfeldspar  using the standard  sodium  cobaltinitrite  method.  Descriptions 

(including  hand  sample) for each occur in  Appendix  A A summary regarding  lithologies, 

alteration  and  mineralization  follows  in  Section 2.0.  Hand  sample descriptions  for  rock  samples 

not chosen  for  thin  section are available in Table  2. 

AU 18 of the samples  were  shipped to Eco-Tech  Laboratories  Ltd. in Kamloops for 28 

element  ICP  analysis.  Seven ofthe less o x i d d  intrusive  samples  were  selected for whole  rock 

ICP.  Selection of the,se  focussed on representative  coverage for the  entire 1.3 x 1.1 km' trench 

area. ICP certificates of analysis AK 2000-1 73 occur in  Appendix B. It  should by noted  that  the 

ICP and  whole  rock  were  separate  samples.  Whole  rock  samples  were  more  massive,  with as little 

oxidation as possible.  The  lithogeochemistry of the  sample  suite is described m Section 3.0 with 

the aid of selected  distximination  and  ratio  diagrams. 

R C. Wells, R Geo.,  FGAC. Kamloops Geological  Services Ltd 

mailto:ers.com
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PORPHYRY DEPOSITS 

A Tertiary (Babine) 
A Late Cretaceous (Bulkley) 
0 Jurassic (Topley, FVancols Lk) 

@ 0lh.r D.posll h p . l  

E3 Late Jurassic - M i d  Cretaceous 
Clastic Sedimentary Rocks 

0 c 5 , o  
Kllometrea 

A f t e r  C a r t e r  1996. 
Figure 1: French Porphyry Project Lascation Map. 
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age and  distribution of Upper Cretaceous and Tertiary  intrusions - west-central 8.C. 

CIM Special  Volume No. 15 

A f t e f   C a r t e r   e t .   a / .  1 9 7 6 .  

Figure 2: Porphyry Deposits in west-central British Columbia 
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TABLE: 1. FRENCH  PORPHYRY.  COMPLETE  SAMPLE  LIST WITH THIN 
SECTION  AND  ANALYTICAL  DATA. 

Sample No 

R.O1 
R.02 
R.02A 
R.03 
R.04 
R.04A 
R.05 
R.06 
R.07 
R.08 
R.09 
R.10 
R.11 
R.12 
R.13 
R.14 
R.15 
R.16 

Location 

TR# 1 
TR# 1 

TR#2 
TR#3 
TR#3 
TR#4 , 

TR#5 
TR#6 
TR#6 
TR#8 
TR#9 
TR# 10 
TR# 10 
TR# 10 
TR#I 1 
TR#4 
TR#4 

TR#l-;! 

- 
Rock Qpe Thin  Section 

- 
Py. Hornfels 
Py. Sil. Hornfels 

Polished 

Py. Sil. Hornfels 

Normal Py. Hornfels 
Normal F. Porphyry 

F.  Porphyry 
Polished  F.Q.  Porphyry 

F.Q. Porphyry 
Normal F.Q.  Porphyry 

F.Q. Porphyry Normal 
F.Q.  Porphyry Normal 
F.  Porphyry  Polished 
F A  Porphyry  Polished 
F.Q. Porphyry  Polished 

F.Q.  Porphyry  Polished 
Py. Sil. Hornfels 
E.Q!. Porphyry Polished 

Q. lporphyrv Polished 

T 

Multi-Element 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

R C. We&, I? Geo.,  FGAC. Kamloops Geological  Services Ltd 
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Whade Rock 

J 

J 

J 
J 

J 
J 
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2.0 PETROGRAPHY 

Based on available  geological  information the trench-drill  study  area is underlain by 

hornfels-volcanics  and  sediments  and a variety of porphyritic  (feldspar 2 quartz biotite:)  intrusive 

rocks.  The  homfels occurs mainly  in the  western  and  central-southeastern area (Figure 41). 

Detailed  petrographic data for the sample  suite (in Appendix  A)  including  modal  minerallogy  and 

styles of alteration an: summarized in Table 3. 

2.1 Hornfels 

a) Lithologies 

Five  homfels  samples fiom the western area were  examined  in  hand  specimen (R.01,02, 

02A, 07, 15), two in . t h i n  section (R.01 and 07). These  hornfels  in  hand  specimen are green to 

grey,  hard,  locally  banded,  fine  grained  siliceous rocks with 3 to 12% fine  disseminated  pyrite. 

Chloritic  and, or quartz-sericite  alteration is texturally  destructive  and  only  sample R.O1 is 

magnetic. W 

The  most  probable  pro'toliths  for  this  samples are tuffs  and/or  immature  sediment:;. 

Sample R.07 (Plate 1:) is a good candidate  for  a  fine  bedded  lithic-crystal tuE Angular  locally 

fractured quartz grains occur in  poorly  sorted  beds/laminae.  The h e r  tuff  matrix  and Imninae are 

strongly  sericitized. In sample R.O1 chloritic  and  quartz-sericite  bands  and  patches may 

pseudomorph  original  crude  tuff bedding. Some  early  brecciation is suggested by  relict textures. 

In the southeastern  area,  intrusive  sample R 10 (Plate ) occurs  proximal to the holmfels 

contact and  contains c r m a l l ,  variably  assimilated  xenoliths of feldspar  phyric  volcanics  and 

sediments? 

R C. Wells, P. Geo.,  FGAC. Kamloops Geological  Services Ltd 
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b) Alteraton and  Mineralization 

Sample R.O1 (contains  epidote,  disseminated  pyrite,  fine  magnetite  and  chalcopyrite  (Plate 

2, upper); this could be described as propylitic  alteration. No veining or carbonate was observed 

and  texturally  it is im]?ossible to distinguish  between the effects of thermal  metamorphkm fiom 

pervasive  alteration. 

The non  magnetic  siliceous  hornfels  samples are more  sericitic  (phyllic)  and do not  contain 

any  significant  carbonate.  Samples R.024 07 and 15 all contain  fine  quartz-pyrite  veinlets,  one 

with  possible  sphalerite,  in R1.5. A generation of fine h t u r e  pyrite  veinlets  with  little  quartz is 

evident in sample R.02A. Petrographic  examination of R.07  revealed tine quartz-pyrite  veining 

with  yellow-brown bimotitic selvages  (Plate 1, lower).  This  vein  related  alteration  overprints strong 

(sericitic)  pervasive  phyllic  alteration in the host  and does not  have  any  associated  chalco:pyrite. 

This phyllic  alteration  overprints  earlier  propylitic  alteration (or metamorphism).  Phyllic  alteration 

is evident  in  the other siliceous:  hornfels  samples,  again  very  little  chalcopyrite was observed  (very 

k e d  fine  grained?). 

2.2 Porphyritic Intrusive Roeks 

a) Lithologies 

The  intrusive rocks sampled in the trench area consist of a  suite of fairly similar, variably 

altered, non magnetic,, felsic porphyries with fine grained to aphanitic groundmass. Plagioclase- 

quartz porphyries doninate commonly  with  some  biotite  and  local  K.feldspar  (orthoclose') as 
shown  in  Plates  3 and 4, and  Table  3. 

In the less  altered  sample  such as R.09,30  to 30%  tabular  feldspar  phenocrysts up to 6mm 

long are predominantly  plagioclase.  These are often  zoned  with  andesine-albite  composit:ions 

based on extinction  angles.  Some  euhedral, six sided  phenocrysts  have  K.fe1dspar  rims to 

plagioclase  cores. In the majority of porphyq samples the plagioclase  is  strongly  altered to 

sericite,  carbonate  and  local  chlorite,  which often pseudomorph  the  precursor. K. feldspar 

w R C. We& P. Geo.,  FGAC. Kamloops Geological  Services Ltd 



11 
W 

phenocrysts are reco;pizable in some  samples  such as R.06 (Plate 4, lower)  with  fairly  fiesh 

prismatic  six-sided ad weakly ftactured forms. 

Between 1 and 8% quartz phenocrysts occur in the porphyries. The phenocrysts are 

variable  in size, up  to  several dbne t r e s  single  rather  than  composite grains. They  range in form 

ftom euhedral bipyranidal through corroded-absorbed  (Plate 4, upper) to distinctly  angular- 

irregular  shapes in  sample R 10. 

Biotite  forms  tabular  nlicrophenocrysts to 5mm phenocysts and is commonly  overprinted 

by chlorite,  carbonate: & sericite  alteration  accompanied by abundant  fine  acicular  brown  rutile 

(Plate 3, lower). 

The groundmss to the porphyries is very  fine  grained to aphanitic,  commonly 

recrystallized-altered.  Fairly  equigranular  quartz,  feldspar  (plagioclase  and Kfeldspar), sericite 

W and  carbonate  grain  mosaics  predominate.  Between 3 and 8% fine to medium  grained, 

disseminated  pyrite is present. 

Most of the porphyry  samples  have  been  subjected to texturally  destructive  alteration. 

However  without kncwing field  relationships this intrusive  suite  would  pass as fairly  sodic 
porphyritic  rhyolites-thcites.  Sample R10 is a xenolithic porphyry containing  clasts of volcanics 

and  possible  fine  sediments?  (Plate 2, lower)  which  have k e n  variably  assimilated.  The quartz 
phenocrysts in the intrusive  matrix are strongly  corroded,  often highly  irregular  forms. 

Based on relict  mineralogy the porphyries  have  quartz-monzonite to granodiorite magma 

composition. 

R. C. Wells, P! Geo.,  FGAC. Kamloops Geological  Services Ltd 
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b) Alteration 

Texturally  destructive  phyllic  alteration  with  sericite-quartz-pyrite  is  evident  in alll of the 

samples  though  very  weak to absent  in R.09. This sericitic  alteration is commonly  acconlpanied 

by carbonate (6 to 15%) and  minor  chlorite (2 to 3%). Epidote  and  magnetite  were  not  observed. 

Phyllic alteration  appears to be relatively  late  event  which  overprints  earlier  textures  and 

mineralogy. It involves  progrw.sive  semi-pervasive to pervasive  sericite-carbonate  overprinting of 

feldspar-biotite  phenocrysts  (Plate 5). The  effects are less  obvious  in the fine  grained 

groundmass;  much of'the quartz can  not be classified as primary or secondary. In strongtz phyllic 

altered samples the groundmass contains much  fine  sericite  and  patchy  carbonate  (Plate 5). Based 

on the overall  degree of rep1ac:ement the phyllic alteration  is  defined as weak,  moderate or strong 

(W. M. or S.) in Tabk 3. 

Porphyry  sample R. 14  displays  weak  phyllic  alteration  that  appears to overprint  earlier 

u propylitic  alteration.  Earlier  chlorite is bleached  and  converted to sericite  and  no  magnetite 

remains. In sample R.06 the phllic  alteration  overprints  plagioclase  phenocrysts  with  K.ft:ldspar 

rims  and  significant  groundmass Kfeldspar. This may  indicate  a  phyllic  overprint  of  earlier 

potassic  alteration. 

c)  Veining  and  Mine,ralization 

Veining was not  commonly  observed  in  many of the thin sections of altered  porphyry. It 

must be stressed  however  that  veined  samples  in  trenches  were usually'hctured and  oxidized. 

These  were  unsuitable  for  thin  section (R. Day,  pers. c o r n ) .  

Sample R. 16 features quartz veinlet stockworks  with  pyrite,  chalcopyrite,  minor  sjericite 

and  carbonate  cutting  a  moderate to strong phyllic  altered  host.  The  linear  veins  have  f&ly  sharp 

contacts and  narrow  sericite-carbonate  selvages  with  concentrations of fine  anhedral, 

disseminated chalcopyite and  slightly  coarser  subhedral  pyrite  (local cubes) as shown in  Plate 6 

w R C. We&, P. Geo.,  FGAC.  Kamloops  Geological  Services Ltd 
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w (upper). Both fine  pyrite  and  chalcopyrite also occur  with  the quartz veinlets. I-2% line 

disseminated  anhedral  chalcopyrite  and 5-7% pyrite  occur  throughout  the  rest of this  sample. 

Signiscant  concentrations of f i e  chalcopyrite  occur  within  sericite-carbonate  altered  biotite 

phenocrysts  (Plate 6, lower)  and in line  veinlets  with  pyrite in fractures  cutting quartz 

phenocrysts. This indicates  that  the  copper  mineralization  accompanied  phyllic  alteratiou  and was 

late. 

Signiscant amounts of fine to local  medium  grained  disseminated  pyrite (3-7%) 

accompanies  phyllic  alteration in non  veined  samples in the  porphyry  suite.  Chalcopyrite  occurs in 

trace  amounts as fine  (separate)  anhedral  grains  in  pyrite  clusters. 

R. C. Wells, P, Geo., FGAC. Kandoops Geological  Services Ltd 
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3.0 LITHOGEOCHEMISTRY 

3.1 Whole Rock 

Seven  porphyry  samples  were  chosen  for ICP whole  rock  analysis  prior to petrographic 

examination. Small nlassive  samples  with  no  visible  veining or xenoliths  were  picked  and. . 
submitted  by the author for  analysis. M e r  petrographic  examination  it  was  clearly  apparent  that 

all of the samples  were  ‘altered’.  Sample R. 10 was more  xenolithic  (mixed)  then  indicated  in 

hand  specimen  and  therefore o’f limited  use.  Care  also has to be taken  with  the  chemical  (data  for 

the other samples  because  they  contain  variable  proportions of feldspar, quartz and  biotitl: 

phenocrysts. This is :l problem as the observed  chemical  variations may  be due to crystal 

fractionation rather than hydrothermal  alteration. 

The  whole  rock data was plotted on several  discrimination  diagrams  available  with  the 

W NFNF’ET program (Memorid University).  The symbols used on plots are shown on the 

certiiicate of analyses in Appendix B. On  a  normative QPA diagram by LeMaitre  (1989)  Figure 

5,  six of the seven  porphyry  samples  plot  within  the  granodiorite  field 4. Sample  KO6  which is 

probably  potassic  altered  plots  in  the  monzo-granite  field  3b.  Unaltered  samples kom Bulkley 

intrusions  that  have  iwsociated  copper  (Mo) deposits (Carter,  1967)  also  plot  within the 

granodiorite field but at lower silica (quartz) levels. Using Debon and LeFort (1983) 

discrimination  diagrarns  ‘the  porphyry  samples again plot  largely  within  the  granodiorite  field  with 

R.06 as granite  (Figure  6). On Figure 7 (Debon & LeFort  1983, Fig.2b) the samples are 

peraluminous  with  biotite>muscovite  (field  11) or biotite  (field  11 1). No samples  fall  into  the 

metaluminous  hornblende  bearing  field IV. The  isolated  position of sample R.06 can be related to 

alteration  rather  than magma chemistry. 

A  number of tests were  made  with  less  mobile  element plots and  ratios. An oxide  Ti0,- 

AZO, diagram  Figure  8  confinned the porphyry  samples to be a cogenetic  (comagmatic)  suite. 

w R C.  Wells, E! Geo.,  FGAC. Kamloops Geological  Services Ltd 



22 

SiO, and Al,03/Ti02 ratio  diagram  Figure 9 produced  a sharp linear  trend  for the suite  suggesting 

limited  silica  alteration. This is interesting as phyllic alteration  should  involve  some  silica. 

transport? Ratio plots using  combinations of immobiles  with  mobiles (Na, K) suggest  addition of 

K,O (potassic  alteration) in  samples R.06 and 11, and  probable N$O depletion  in R.06. This is 
consistent  with  petrographic  observations. 

W 

3.2 Multi-element  Data, Alteration and Mineralization 

A summary of-le alteration  and  mineralization occurs in  Table 4 with  Cu, Mo, Zn  and 

Ag  values  (pprn) fiom ICP multi-element  analyses  (Appendix B). No gold  analyses  were  made on 

samples fiom this  suite.  Some:  observations  regarding  relationships  follow. 

a) Hornfeis 

All of the honlfels  samples  were  taken fiom the northwest  trench area (Figure 4) ,which 

W produced the highest  copper (IMo, Ag) intervals fiom previous sampling and  drilling,  in  p,articular 

trench #4. 

Chloritic  hornfels  sample R01 with propylitic  alteration  returned the highest  copper 

values  (in  hornfels) at 1529 ppm  with low Mo, Zn, Ag  and As. The  copper  mineralization  in the 

sample was fine disse~ninated chalcopyrite (no veining  observed). 

Phyllic-siliceous  altered  hornfels  samples fiom the  same  area  returned  lower copp1:r 

values.  These  in hand. specimen  contained  sparse  fine  chalcopyrite.  Samples R.02a, 07 and 15 did 

contain  fine  quartz-pyrite,  pyrite  veinlets  with  associated  biotite  alteration in R.07. The  latter 

probably represents an early veii event  and  did  not return any  significant  Cu, Mo values.  Sample 

R07 &om trench #4 with  vuggy quartz veining  (late)  with  probable  fine  sphalerite  returned 668 

ppm Cy 370 ppm Mc', 2335 ppm Zn, 8 g/t Ag  and 220 ppm As. This is interesting as it indicates 

late (porphyry) stage polymetallic  veining in the  hornfels-porphyry  contact  areas. 

w R C. We&,  P.Geo.,  FGAC.  Kamloops  Geological  Services Ltd 
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Petrographic  mamination  indicated  strong  phyllic  alteration  in  porphyry  samples  taken 

fiom the Trench # 2 to 6 area (Figure 4), coincident  with the stronger known Cu (Mo) 

mineralization. This phyllic alteration  probably  overprints  earlier  potassic  alteration in  sample 

R06. Most of the samples kom this  western  trench area returned  relatively  low  copper  (Mo) 

values,  less  than  500  ppm.  Many of these  however  contained  no  visible  veining.  Minor  fine 

disseminated  chalcopyrite  minc:ralization  in R04A returned  995  ppmCu,  0.6ppm  Ag,  low As, Zn 

and  Mo.  Quartz-pyrite  veined,  moderate to strong phyllic  altered  (adjacent)  samples R.05 and  0.6 

returned  elevated  copper  values  with  associated Zn and  Mo  (low  Ag).  Nearby  sample  R.16  with 

strong phyllic alteration  contained  quartz-pyrite  veinlet  stockworks  with  fine  vein  related  and 

disseminated  wallrock  chalcopyrite. This sample  retumed the highest  copper  value at 17516  ppm, 

0.8 ppm  Ag,  elevated  zinc  and  low  Mo. 

A  limited  numijer of porphyry  samples  taken fiom the central  and  eastern  trench  area 

W (R.09, 10, 11, 12 13 and 14, Figure 4) are generally  less  strongly  altered.  Samples  R.09, 10 and 

14,  and  borderline  propylitic.  These  samples  returned  low  copper  values, the highest  479  ppm  in 

R.10 taken fiom a  conitact area near  homfels.  Moderate to strong phyllic alteration at the north 

end of trench #IO did  :not  contain  any  veining  and  returned  low  values. A less  altered  sample 

R.11 further to the south  retumed  797  ppm Zn, low Cu  and Mo. 

R C.  Wells, P. Geo.,  FGAC. Kamloops Geological  Services Ltd 
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Figure 6.. F:rench Porphyry  Samples: PQ-Diagram. 
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4.0 COMPARISONS AND CONCLUSIONS 

W 

4.1 Brief Compariscm with Bulkley Suite Deposits 

Bulkley  suite  intrusions  host  a  large  number of  copper  and  molybdenum  deposits in a 

northerly  trending belt west of Babine  Lake  (Figure 3). One  of  these is the  producing 

Huckleberry  deposit  near Ootw Lake  with in situ  reserves:  Main  Zone - 53.7 MT @ 0.445% Cu, 
0.013% Mo (0.06 g/t Au); East Zone - 108.4 MT @ 0.484% Cu, 0.014% Mo (0.055 g/t Au) 

(Jackson et al 1995). 

Petrographically  the  French  Porphyry  samples  are  fairly  typical  Bulkley  type rocla with 

plagioclase  and  quartz  phenoc:rysts  and  lesser  biotite  within  a  fine  grained to aphanitic 

groundmass of  quartz,  plagioclase  and  K.feldspar.  Mineralogically  these  classify as quartz 

monzonites to  granodiorites. 

Whole-rock  geochemical data f?om Bulkley  suite  rocks  (Carter, 1976) are similar to  that 

for  the  French  porphyry  with  indicated  granodiorite  to  quartz-monzonite  compositions.  The 

chemical  and  petrographic simiities between  the  French  Porphyry  and  BuIkley  suite %e 

pronounced.  Bulkley  intrusive:s in the  belt  are  characterized by the  following: 

1.  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Oval and elongate stodks 0.5 to 3 kilometres dia. 

Forceful  emplwement  I:breccias)  common. 

Located  comn~only alo:ng N to NW striking  faults. 

Hypabyssal  granodiorite to  quartz  monzonite. 

Pyritic  haloes  restricted1 to hornfels  zone. 

Peripheral  veirls  with  Ag,  Pb  and  Zn. 

Multiple  intrusions  common. 

Biotite  hornfels  for  hundreds of metres,  higher  grade  contact  zones. 

w R C. Wells, R, Geo., FGAC. Kamloops Geological  Services Ltd 
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9. Well  developed  alteration  zones,  inner  silicilication  (intrusive),  outward  potassic,  phyllic- 

argillic-propylitic. 

10. Mineralization is commonly  located  near the intrusive  contact  with  hornfels. 

4.2 Conclusions 

Petrographic and  lithogeochemical  study of a  limited  number of selected  samples fiom the 

trench area at French  Peak  indicates  that the intrusives  associated  with  copper  (Ag, Mo) 

mineralization are ‘Bulkley  type’  porphyritic quartz monzonities-granodiorites. The geoilogical 

setting  has many  similarities  with  that  outlined  in  the  previous  section,  points 1 to 10. 

It is a high  level  porphyry  (stockwork)  system  with  texturally  destructive  phyllic  alteration 

that is  superimposed  on the contact area between  potassium  silicate and  propylitic  alteration 

zones. In the northwest trench area the propylitic  zone is in the hornfels. 

Veinlet  stockwork  related  sultide  mineralization is clearly  evident in the northwest  area. 

Several  stages of veining are probable  with  early  Cu-Ag  and  later (andor more  distal) 

polymetallic Cu, Mo, Ag, Zn, As. 

Based on available  exploration data this  porphyry  system has not  been  adequately drill 
tested; only 6 holes  were drilled in 1971 by Silver  Standard (R. Day, pers. corn.). 

w R C. We& €!Gee., FGAC. Katnloops Geological  Services LM. 
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1. SAMPLENO: R.01 

2. LOCATION: South end of Trench # I  

3. HAND SPECIMEN 
White-grey  and  greenish  banded, h e  grained,  moderately  magnetic  hornfels.  Felsic quartz 

rich  bands  predominate.  Much of the 15% fine-medium  grained  disseminated  pyrite  in  this  sample 
occurs in chloritic  bands  and  patches. Non carbonated.  Patchy  weak  oxidation. 

4. THIN SECTION 

a) Mineralogy: Modal (estimated %) 

Quartz 40-45 
Chlorite 30-35 
Epidote 4-5 
Sericite 1-2 
Feldspar 1 

Pyrite 10-15 
Magnetite 4-6 
Chalcopyrite 1 

b) Textures 

variably  recrystallized  anhedrad  mosaics.  Chloritic  patches  contain the majority of the pyrite, 
magnetite,  chalcopyrite  and  epidote.  Pyrite forms anhedral  disseminated  grains  and  aggre:gates  up 

bd to 2mm; fractured grains are (quite  common, so are silicate  inclusions.  Disseminated O.O;! to 
0.2mm  anhedral  magnetite  and  chalcopyrite,  some form aggregates  with  pyrite.  Yellow  pleochroic 
anhedral epidote up tro 0 . 2 m  forms small mosaics  commonly  proximal to pyrite  clusters.  Minor 
h e  sericite occurs in quartz rich  bands,  some  possibly  pseudomorphing  earlier  feldspars  (with 
chlorite). 

c) Other Comment!, 

pyrite. A sedimentary  protolith is probable,  thermal  metamorphism  has  however  masked  earlier 
textures. No obvious  veining was observed,  however  pre-metamorphic  brecciation of the  protolith 
is probable. 

Patchy  fine quartz (0.03-0.1mm) and  chlorite  (light  green)  dominate.  The quartz forms 

This is a fine grained  siliceous-chloritic  hornfels  with  significant  amounts of disseminated 

w R C.  Wells,  F!Geo.,  FGAC.  Kamloops  Geological  Services Ltd 



1. SAMPLENO: R03 

2. LOCATION: Trench#2 
w, 

3. HAND SPEC1M:EN 

Fine  grained  siliceous-sericitic  groundmass  with  patchy  weak  carbonate  reaction. Nonmagnetic, 
2-3%  fine to fine/meclium  disseminated  pyrite.  Weak  patchy oxidation mainly in pyritic  and 
chloritic  areas. 

Leucocratic  Feldspar-Quartz  Porphyry.  Phenocrysts are 1-5mm.,  moderately  crowded. 

4. THIN SECTION 

a) Mineralogy: 
Phenocrysts: Quartz !i-7% Altered  Feldspars  20%;  Altered  Biotite  2-3% 

Modal Mineilrlogy  (estimated %) 
Quartz 40-45 Ti oxides/  rutile  Tr- 1 
Remnant  feldspar  20-25  Pyrite 3-4 
Sericite  15-20  Chalcopyrite  Tr. 
Carbonate 7-10 
Chlorite  2-3 
Epidote Tr 

b) Textures 
Clear  anhedral to bipyramidal quartz phenocrysts  up to  to 3mm.  Tabular to irregular 

shaped  feldspar  phenocrysts 1-3mm pseudomorphed by strong sericite-carbonate  alteration. 
Biotite microphenocrysts are commonly tabular up to lmm and  replaced by chlorite,  sericite 
carbonate  with  fine  rutile trails. Very  fine  grained  groundmass  mosaics  less  than  0.02mm  feature 
mainly quartz,  sericite:,  some kldspar (icludmg K. feldspar).  Anhedral  pyrite  forms  isolated 
anhedral  grains  and  aggregates to Imm with  sparse  fine  chalcopyrite. 

e) Other Comments 

and  biotite  phenocrysrs, mainly sericite-carbonate,  local  chlorite.  The  fine  groundmass is less 
altered,  however  seric:ite has replaced  most  feldspars. This is  phyllic  alteration-sericite,  carbonate, 

Alteration  in this Quartz-Feldspar-Biotite  porphyry  is  strongest in feldspar  (plagioclase) 

pyrite (quartz). 

R C.  Wells,  I?Geo., FGAC. Kamloops Geological  Services Ltd 



1. §AMPLE NO. R.  04A 
w 

2. LOCATION: South end of Trench  3# 

3. HAND SPECIMEN 
Leucocratic,  weakly  oxidized,  Feldspar-Quartz Porphm. Phenocrysts 1-5mm., 

moderately  crowded.  Fine  grained-aphanitic  groundmass  with  weak  patchy  carbonate. 3 to 4% 
fine  disseminated  pyrite,  local  weak  malchite  stain.  Some  feldspar  phenocrysts  display  weak  pink 
coloration,  possibly  due to fine hematite  inclusions.  However,  some do take a weak  K.i%ldspar 
stain. 

4. THIN SECTION 

a) Mineralogy: 
Phenocrysts: Altered  Feldspars  30-35%, Quartz 5-8%,  Altered  Biotite  1-2%. 

Modal Mineralogy  ((estimated %) 
Quartz  40-45  Pyrite  2-3 
Remnant  feldspar  25  Chalcopyrite Tr 
(mainly  plagioclase, 
2-5% K-feldspar) 
Sericite 15 Ti oxides/  rutile  1 
Carbonate 7 Fe oxides  1-2 
Chlorite  2-3 

b) Textures 
Both tabular  plagioclase  and  K.feldspar  phenocrysts  appear to be present  and  display 

sericite  and or carbonate  alteration  with  local  chlorite.  Tabular  biotite  microphenocrysts 0.5 to 
Imm (one 2mm) are ;altered to carbonate-sericite-chlorite with  trails of Ti oxides and  patchy 
oxidation. Quartz phenocrysts to 3mm are subhedral,  locally corroded along contacts. The 
groundmass  is  very fine  grained-aphanitic,  less  than 0.02% mainly quartz,  sericite  and  remnant 
feldspars,  including K:.feldspar. Anhedral  pyrite  aggregates to lmm disseminated  throughout. 
Very  fine,  dusty  hematite  inclusions  occur  in  some  altered  feldspar  phenocrysts. 

c) Other Comment!$ 

phenocrysts. An aphanitic  grcnmdmass  containing  quartz,  sericite,  remnant  feldspar.  The 
alteration  is  phyllic  and minor amounts of chalcopyrite  occur  with the pyrite.  This  alteration  is 
probably  responsible  for the lclcal corrosion of quartz phenocrysts. No veining is evident  in  the 
thin  section,  chalcopyrite is rare and  very h e  grained. 

This sample  is  quite similar to R.03 with  stronger  alteration in the feldspar  and  biotite 

R. C, Wells,  P.Geo.,  FGAC. Kamloops Geological  Services Ltd 



1. SAMPLE NO. R.06 

2. LOCATION: Middle  Trench  #5 

3. HAND SPECIMEN 
Leucocratic  Feldspar  Porphyry.  Fine  grained  felsic  groundmass.  Tabular  feldspar 

phenocrysts to 6mm me  commonly  carbonate  altered.  Some  are  probably K. feldspar.  Sparse  sub 
millimetre quartz phenocrysts.  5-7%  fine  grained  disseminated  pyrite  throughout,  local  fine 
fkacture  veinlets  (not in ICP.  Samples).  Staining  indicates  some K. feldspar in the  fine  grained 
groundmass as well as phenocrysts (rims!) 

4. THIN SECTION 

a) Mineralogy: 
Phenocrysts: Altered  Feldspar  20%,  Altered  Biotite 2-3%, K. Feldspar 1-2%, Quartz 1% 

Modal Mineralogy  (estimated YO) 

Remnant  Feldspar 
(PlagioclaseN..  Feldspar) 40 
K. Feldspar 5-1 
Sericite  10-12 

Quartz 15-20 Carbonate  15%1 
Epidote  Tr 
Chlorite  Tr 
Pyrite  5-7 
Ti  oxidedrutile  1-1.5 

b) Textures 
Tabular  feldspar and s~naller (to 2mm) biotite  phenocrysts  are  strongly  altered  to 

carbonate,  sericite,  minor  chlorite.  Local  euhedral,  weakly  fiactured,  fiesh  orthoclase  phenocrysts 
to 1.5mm.  Rare  sub-rounded quartz phenocrysts  up to 0.8- The  groundmass is fine  grained 
0.01 to 0.lmm consisting ofanhedral mosaics,  predominantly quarts feldspar,  carbonate  and  fine 
sericite.  Pyrite  forms  clusters of disseminated  anhedral to subhedral grains 0.1 to 0.4mm, local 
aggregates. Minor fine chalcopyrite. Fine rutile, Ti -oxides also form small clusters of 
disseminated  grains. 

c) Other Comment!, 

possibly  albitic? Many appear  to  have  zoning,  possibly  with K. feldspar rims? Fairly  fresh 
orthoclase  phenocrysts  are  weakly  fkactured  and  euhedral.  There is a  signiscant  amount of 
carbonate in this sample  which  doesn’t  react  strongly with HCL  and may be ankeritic.  Fairly 
strong  alteration is apparent in the  groundmass with possibly  some  secondary  K.feldspar 
accompanying  sericitc:  and  carbonate.  The  alteration  is  phyllic  but may have  an  element of 
potassic. No veining  was  observed in thin  section. 

The  original  composition  of  altered  feldspar  phenocrysts  appears to have  been  pklgioclase, 

R C. Wells, ASGeo.,  FGAC. Kamloops Geological  Services Lid 



1. SAMPLE NO. R.07 

2. LOCATION: North end of Trench #6 
V 

3. HAND  SPECIMEN: 
White  and  grcen  banded  hornfels  with 2-5mm chloritic  bands  containing  grained . h e  

disseminated  and  pyrite  aggregates  interspersed  with  broader  felsic bands to l c n  The  latter have 
minor  amounts of Snl: pyrite  and are quite  sericitic? Non carbonated  and  non  magnetic 
throughout.  Local 1-:2mm  high angle (to bonding)  cross-cutting  pyritic  veinlets, 

4. THIN  SECTION 

a) Mineralogy: Modal (estimated YO) 

Sericite 40 
Quartz 15-20 
Feldspar 7-10 
Chlorite 10-15 
Carbonate Tr-1 

Pyrite 7-10 
Fine  Fe-Ti  oxides  2 
Quartz veining 3-4 
Wallrock  biotite  1-2 

b) Textures 

W 
Primary textures in  this  sample are partially  overprinted by patchy  moderate to strong 

sericite  and  chlorite  alteration - the two band types  in hand  specimen.  The  protolith  appe:ars to 
have  been  bedded  with  fine  and  medium  grained  millimetre  scale  beds.  The  latter are poorly 
sorted with  subangular quartz hgments up to 0.8- In chloritic  areas  there are locally ghosts 
of volcanic  fragments up to scveral  &etres  in  length.  Finer  grained  beds are more strongly 
sericitic  altered. I’yri1:e is disseminated  throughout as subhedral to local  cubic  grains 0.1 to 
0.4- One  0.5 to 0.7mm wide  vein crosses  banding  at  a  high  angle (80’). With  pyrite 
predominant as semi-continuous  aggregates,  local quartz sections.  The  vein has associated 
alteration in the  wallrocks for up to 0.5m width featuring  very  &e to 0.3mm grains and. books 
of light  yellowish  brown  biotite  (local  rosettes). 

e) Other Comments 
The  most  probable  protolith to this highly altered  sample  appears to be Sne bedded 

crystal-lithic  tuff. Altt:ration is predominantly  sericite-pyrite  plus or minus chlorite  with  magnetite 
absent.  The  pyrite  vein  appears to be M l y  early as it  features  some  recrystallization  and 
displacement  concordant  with  banding  in  the  country  rocks. A light  coloured  (weak  pleochroic) 
biotite  alteration in  vein  selvages is oxidized  and may  in part  overprint  earlier  chlorite. 

R. C. We&, P.Geo.,  FGAC. Kandoops Geological  Services Ltd 



1. SAMPLE NO. R.08 

2. LOCATION: South  end of Trench #6 

3. HAND SPECIMEN 

feldspars to 6mm, looal subrounded  quartz-phenocrysts to 6mm, chloritized  biotite. Non 
magnetic.  Patchy  pervasive  carbonate  and  sericite.  Local  aggregates of fine to coarse  grained 
pyrite  with  oxidized I*. 

4. THIN SECTION 
a) Mineralogy: 

Leucocratic  Feldspar Quartz Porphyry  with  altered  biotite?  microphenocrysts.  Tabular 

Phenocrysts: Quartz 5-6%, Altered  Feldspar 30-35%, Altered  Biotite 4-5% 

Modal Mineralogy (estimated YO) 

Remnant  feldspar 20-25 Chalcopyrite Tr 
(Plagioclase d t  K.feldspar) 
Sericite 15-20 Rutile 1 
Carbonate 10-12 Fe-Ti  oxides  Tr-1 
Chlorite 2-3 

Quartz 40 Pyrite 2-3 

b) Textures 

are weakly  fiactured.  Tabular  feldspar  phenocrysts 1 to 6mm display  strong,  patchy  alteration to 
sericite,  carbonate anti local  chlorite  up to 0.2mm grain  size.  Most of these  phenocrysts  ;appear to 
have original plagioclase.  composition.  Tabular  biotite 1 to 2mm is also patchy  altered to chlorite, 
carbonate,  minor  sericite. Avicdar brown  rutile  needles  are  abundant  in  some of these.  The 
groundmass consists <offine grained  anhedral  mosaics 0.01 to 0.05 grain size  with  quartz,  sericite, 
plagioclase,  K.feldspar?, mino:r carbonate.  Pyrite  forms  irregular  shaped  anhedral  (fine)  grain 
aggregates 0.5 to 3mn which  commonly have carbonate grain ‘halos’. 

c) Other Comments; 

pyrite,  minor  chlorite  and  significant  amounts of carbonate.  Alteration is semi-pervasive  and no 
veining was observed. Groundmass alteration  is  responsible  for  some  corrosion  along the margins 
of quartz phenocrysts. 

td Large quartz phenocrysts 1 to 5mm display  sub-hedral to weakly  corroded forms, some 

This  feldspar-’quartz-biotite  porphyry  displays  moderate  phyllic  alteration  with  sericite- 

w R C. We&, P.Geo.,  FGAC. Ramloops Geological  Services Ltd 



1. SAMPLE NO. R.09 

2. LOCATION: South central  Trench #8 

3. HAND SPECIMEN 

Tabular  feldspars to :imm, local  subrounded quartz eyes to 4mm and  chloritized  biotic books. 
Fine  grained  siliceour;-K.feldsl?ar  groundmass (through staining).  3 to 4% fine,  local  medium 
grained  disseminated  pyrite. I’ervasive weak to moderate  carbonate. 

Leucocratic,  crowded  plagioclase  porphyry,  locally  greenish  through  sericite  alteration. 

4. THIN SECTION 

a) Mineralogy 
Phenocrysts: Plagioclase  30%,  Altered  Biotite 4%, Quartz 2%. 

Modal Mineralogy (estimated %) 

Plagioclase 30-35 Rutile  0.5-1 
K. Feldspar 10-12 Fe-Ti  Oxides Tr 
Sericite 5-6 
Carbonate  5-8 

Quartz 40 Pyrite 2 

k d  . b) Textures 
This is a  less  ;altered  sample  with  tabular  feldspar  phenocrysts to 4mm consisting of 

plagioclase  with  albite to andesine  compositions.  Some are zoned  with  probable  Kfeldslpar rims. 
Weak sericite-carbonate  alteration. Quartz phenocrysts 1 to 3mm  have  subhedral to corroded 
forms  with  local hcturing. 1 to 2mm tabular  biotite is largely  altered to chlorite  and  carlmnate 
with  common  fine  acicular brown rutile.  The  groundmass  is  fine  grained 0.02 to 0.2mm anhedral 
mosaics  with  quartz,  K.feldsp;ar,  plagioclase,  sericite  flakes  and  patchy  carbonate.  0.05 to 0.3mm 
anhedral to subhedral pyrite grains and aggregates form distinct  clusters of dissemianted grains. 
No veining  was  observed. 

c) Other Comments 

composition. Primary mineralogy consists of plagioclase, quartz and  biotite  phenocrysts  in  a 
quartz, K.feldspar  and  plagioclase  groundmass. 

This weakly  altered  plagioclase-biotite-quartz  porphyry has quartz-monzonite to granite 

R. C: Wells, P.Geo.,  FGAC. Kamloops GeologicalServices Ltd 



1. SAMPLE NO. R.10 

2. LOCATION: South  end of Trench #9 
w 

3. HAND SPECIMEN 

sparse  quartz  microphenocrysts to 2mm.  Local  subrounded  felsic  xenoliths to 2cm,  non 
mineralized.  Host  rock has line  groundmass  consisting  of quartz-sericite-K.fe1dspar. Nan 
magnetic  with  weak  pervasive  carbonate. No obvious veining. 5 to 7% sulfides  mainly  pyrite in 
small aggregates with!  fine  chalcopyrite. 

4. THIN  SECTION 

Pinkish  grey,  leucocratic  fine to medium  grained  with  crude  tabular  feldspar to 3mm, 

a) Mineralogy 
Phenocrysts: Altered  :feldspar lo%, Quartz 3-5%, Altered  xenoliths >lo%. 

Modal Minelalogy (estimated 'YO) 

Q- 35 Carbonate 6-8 
Plagioclase 10 Chlorite 2 
Kfeldspar 7 Pyrite 8 
Remnant feldspar 25 Chalcopyrite  Tr 
Sericite :5-7 Fe-Ti  oxides 1 

w b) Textures 
This  sample  is a mixture of  quartz-feldspar  porphyry  and  quartzo-feldspathic, 

alteredassimilated  xenoliths.  Some  of  the  fine  feldspar  phyric  xenoliths  appear  volcanic.  Contacts 
are often  vague  through  assimilation.  Quartz  forms  irregular,  locally  fkactured  and  corroded 
microphenocrysts  up to lmm. Feldspar  phenocrysts  conunonly  less than 2mm are  often 
overprinted by carbonate,  seric:ite,  local  chlorite.  Some  relict  plagioclase  (twinned) is evident. 
Fine  grained  recrystaUized  rock hgments are  composed  largely of quartz and h e  feldspar  laths 
0.01 to 0.lmm grainn size. The aphanitic  groundmasslmatrix has K.feldspar,  sericite  and 
carbonate. Small clusters of very fine  grained  Fe-Ti  oxides  occur  throughout.  Pyrite  occurs as 
clusters of disseminated  anhedral  grains  and  aggregates 0.2 to lmm &e.  Coarser  carbonate to 
0.6mm often surrounds the  pyrite,  Chalcopyrite  occurs as isolated  anhedral grains up to 0.05mm 
in  pyritic  areas. 

c) Other Comments 

disseminated  pyrite.  Assimilation  and  weak  phyllic  alteration masks original  textures. This 
probably  represents  a  border or roof  area to the  intrusive  body. No veining was observed. 

This  is  a  xenolithic, her quartz-feldspar  porphyry  with s imcant  amounts of 

w R. C.  Wells, R Geo.,  FGAC. Kamloops Geological  Services Ltd 



W 

w 

1. SAMPLE NO. R. l l  

2. LOCATION: South central  Trench #I 0 

3. HAND SPECIMEN 
Leucocratic  Feldspar  Porphyry  with  moderately  crowded  tabular  feldspar  phenocIysts  up 

to Icm some  showing  weak  alignment.  Local  altered  biotite  phenocrysts to 5mm. We&. 
carbonated  throughout,  fine  grained  quartz-sericite  groundmass.  K.feldspar rims to phenocrysts. 
Nonmagnetic. 3 to 5% finemedium grained  disseminated  pyrite,  sparse  chalcopyrite. 

4. THIN SECTIOK! 

a) Mineralogy 
Phenocrysts: Feldspms  (plagioclase  and  K.feldspar) 25-30% altered 

Modal Minejralogy (estimated %) 
Quartz 40 
Plagioclase 5-10 
K. feldspar 5 

Remnant  Feldspar 15-20 
(undefined) 
Remnant  Bioi.ite 1 
Sericite 10-12 

Carbonate 12-15 
Chlorite 1-2 
Sphalerite Tr 
Pyrite 2-3 
Rutile. Ti oxides 1 

b) Textures 

phenocrysts 1 to 5mn are variably  altered to sericite  and  carbonate.  Some are zoned  with  more 
potassic rims and  plagioclase  twinned  cores.  Biotite  phenocrysts 1 to 5mm are tabular and 
strongly  altered to carbonate,  chlorite  with  common  acicular  brown  rutile.  The  groundmass is fine 
grained 0.01 to 0.04 1m quartz,  plagioclase,  sericite  and  carbonate  with  clusters of fine  ]?e-Ti 
oxides. In places the :groundmass is hard to distinguish i%om altered smaller feldspar phenocrysts. 
Fine  grained  disseminated  anhedral to subhedral  pyrite  predominantly 0.1 to 0.2mm with  local 
aggregates and  clusters. No chalcopyrite  observed. Rare very  fine  sphalerite is locally  appended to 
pyrite or occurs as isolated  grains  less  than 0.2mm. 

c) Other Comments 
This  feldspar,  biotite, quartz porphpy displays  weak to moderate  phyuic  alteration  with 

more  carbonate than sericite.  No  veining was observed  and trace fine  sphalerite  occurs in. pyritic 
areas. 

Subrounded to embayed quartz phenocrysts 1-2mm, weak  corroded rims. Tabular  feldspar 

R C, Wells,  P.Geo.,  FGAC. Kamloops Geological  Services Ltd 



1. SAMPLE NO. R.12 

2. LOCATION: North e!nd of Trench #10 

3. HAND SPECIMIEN 
Leucocratic, c:rowded  ‘Feldspar-Quartz  Porphyry,  sparse  mafics.  Tabular to angular 

feldspar  phenocrysts  (plagioclase) to 5mm, fewer  subrounded quartz to 4mm. Weak  pervasive 
carbonate  throughout. Fine  gcsined quartz-sericite-K.feldspar? groundmass. 3 to 5% line-medium 
grained  disseminated  pyrite,  sparse  chalcopyrite. No obvious  veining. 

4. THIN SECTION 

W 

a) Mineralogy 
Phenocrysts: Altered  :Feldspars 30%, Quartz 5-6%, Mica (biotite) 1-2%. 

Modal Minelalogy (estimated YO) 
Quartz ,40-45 Pyrite 3-4 
Remnant  Feldspar 30-35 Ti oxides,  rutile 1 
(K.feldspar,  p:iagioclast:) 
Sericite 10-12 
Carbonate 7-8 

u. b) Textures 
The  feldspar  phenocrysts, many of which are plagioclase  display  variable  a1teratio:n to 

sericite,  carbonate.  Some  remnant  tabular forms remain. Quartz  phenocrysts 0.5 to 3mm .are 
euhedral to embayed  and  wealdy corroded.  Original  tabular  mica  phenocrysts 0.5 to 2 m 1  are 
strongly  sericitized with patchy  carbonate and very  line  stubby  rutile,  no  needles.  The  groundmass 
features  fine  grained 0.01 to 0.05mm anhedral  grain  mosaics  with quartz, feldspar,  sericite  and 
carbonate.  Pyrite fonns disseminated 0.2 to 1.2mm anhedral grains  with  local  silicate  inc:lusions. 

c) Other Comments 
This  feldspar, quartz, mica (biotite)porphyy features  moderate  phyllic  alteration  with 

sericite  exceeding  carljonate. It is very dficult to distinguish Kfeldspar in this sample due to 
alteration ind grain size. No veining or chalcopyrite  were  observed. 

R C. Wells,  P.Geo., FGAC. Kamloops Geological  Services Ltd 



w 1. SAMPLENO. R.13 

W 

w 

2. LOCATION Far  north  end of Trench #IO 

3. HAND SPEC1M:EN 

2mm (Quartz-Porphyry)  groundmass  displays  signiscant  amounts of fine  K.feldspar  (staining) 
with  local  siliceous  patches to 1 cm. Local quartz veinlets  up 8mm wide,  some are vuggy, minor 
stockworks. 5% fine  ,disseminated  and  some fk tu re  fill pyrite,  local  Cpy. Non magnetic. 

4. THIN  SECTION 

Highly  oxidizc:d,  predolminantly  fine  grained  with  local subrounded quartz phenoc:rysts to 

a) Mineralogy 
Phenocrysts: Quartz $7% 

Modal Mineralogy  (estimated YO) 

Remant  feldspar 15 
(plagioclase &: Kfeldspar) 
Sericite  20-25 
Carbonate 12 
Pyrite  2-3 

Quartz 50 Fe-Ti  oxides  Tr- 1 

b) Textures 

composite  up to 4 m ~  Strong sericite-carbonate  alteration  which is patchy  pervasive  masking 
original  textures.  The  gronndmass is very  fine  grained 0.01 to 0.03.m composed of quartz, 
feldspars  with  variable  sericite-carbonate  overprint. Most of the  sericite  and  carbonate in this 
sample is h e  grained,  less  than  0.2mm.  Very  fine  grained  Fe-Ti  oxides  form small clusters of 
disseminated  grains.  I’yrite is alnhedralO.2 to 0.8mm with local larger aggregates. Disseminated 
grains are highly  embayed wit11 numerous  silicate  inclusions. Grains often  form  clusters.  One two 
phase quartz vein 3mn wide has sharp contacts.  Peripheral recrystaked quartz is cut by later 
central  polygonal quartz with  minor  anhedral  pyrite  up to 0.3mm  grain sue. Some  fiagmtmts of 
early  recrystallized quartz veining  up to 2mm long  were  observed  in the host. 

c) Other Comments: 
This  is  a  siliceous quartz porphyry  with  strong sericite-carbonate-quartz (phyllic) 

alteration.  Two  generations of quartz veining are evident,  the  later  with  pyrite.  There is no strong 
evidence  for  vein  related wahock alteration or sulfides. 

Numerous 0.3 to 2mm angular to corroded quartz phenocrysts  commonly  corrod(ed.  Some 

R. C. We& I? Geo.,  FGAC. Kamloops Geological Services Ltd 



1. SAMPLE NO. R.14 

2. LOCATION: North end of Trench #11 

3. HAND SPECIMlEN 
Leucocratic  Feldspar-Quartz  Porphyry.  Moderately  crowded  with  tabular to angular 

feldspars to 4mm and larger  subrounded  quartz  phenocrysts to 5mm. Sparse  mafics. Fme grained 
quartz-sericite  groundmass,  weak  pervasive  carbonate.  Patchy  line  disseminated  pyrite  commonly 
in  clusters, aggregates 4-5%, sparse  chalcopyrite. Nonmagnetic. 

4. THIN SECTION 

a) Mineralogy 
Phenocrysts: Quartz 7-lo%, Altered  Feldspar 10-12%, Altered  Mica  (biotite?)  1% 

Modal Minei-alogy (estimated YO) 

Pyrite 2-3 
Fine  dusty 
opaques-oxides 2-3 

Quartz 55 
Feldspar 20 
(plagioclase 8: K. feldspar) 
Sericite 5-9 
Carbonate 6-9 
Chlorite 

W 
7-10 

b) Textures 
Coarse,  clear  often  subrounded quartz phenocrysts 2 to 5mm with  some  smaller,  :sub 

millimetre,  angular  microphenocrysts.  Crude  tabular  feldspars to 3mm are strongly  overprinted by 
carbonate,  chlorite  bleached  sericite.  Altered  mica  lathes to 2mm are  largely  altered  to  bleached 
chlorite/sericite  with : h e  Fe-Ti  oxides, no needles.  The groundmass is very  line  grained 0.01 to 
0.04- mainly quartz,  indistinguishable  feldspar,  minor  fine  sericite  and  carbonate.  Very  fine 
dusty  opaques,  oxides are disseminated  throughout  and commonly patchy.  Pyrite forms 0.2 to 
lmm anhedral  grains  with locell silicate  inclusions. 

c) Other Comments 

borderline  propylitic-phyllic.  lvIuch of the  earlier  chlorite is bleached  by  sericite  alteration 
indicating  a  phyllic  overprint osn earlier  propylitic  alteration. 

This  is  fiesher  feldspar-quartz  (biotite)  porphyry  which is quite  siliceous.  The  alteration  is 

R C. Web,  1? Geo.,  FGAC.  Kamioops  Geological  Services Ltd 



1. SAMPLENO. R.16 

2. LOCATION: North central  Trench #4. 

3. HAND SPECIMlEN 

and  angular  feldspars to 4mm, minor  altered  biotite?  microphenocrysts.  Fine  grained  groundmass 
with  sericite-K.feldspar.  Numerous  linear quartz veinlets  up to 5mm wide  with  associated  pyrite, 
chalcopyrite,  bornite? also fine disseminated  pyrite > chalcopyrite. Total s a d e s  5-7%. Local 
malachite staining on surfaces. Non magnetic,  weak  pervasive  carbonate. 

4.  THIN  SECTION 

Leucocratic  crowded  porphyry  with  large quartz phenocrysts to 6mm, h e r  more  abundant 

a) Mineralogy 
Phenocrysts: Quartz 7-8%, Altered  Feldspar 10-12%, Altered  Biotite 1% 

Modal Minelalogy (estimated YO) 

Remnant  feldspars 5-7 Chalcopyrite 1-2 
Remnant  biotite <1 Fe-Ti  oxides 1-2 
Sericite 15-17 
Carbonate 5-7 
Chlorite 1-2 
Vein 15 (85% Qtz, 10% Py, 1% Cpy, 2% Ser., 2% carb.) 

Quartz 45 Pyrite 5-7 

w' 

b) Textures 
Quartz pheno'xysts are predominantly coarse 2 to 5mm with  subrounded to high  embayed 

forms,  locally fiactwd with  fine 0.6 to 0.2mm wide  pyrite,  chalcopyrite  (carbonate,  sericite) 
veinlets.  Tabular  feldspar  (plagioclase?)  phenocrysts to 2mm are pseudomorphed by  fine sericite > 
carbonate,  local  chlorite. Rare remnant  biotite  phenocrysts to lmm long are also strongly  altered 
to sericite, carbonate with much fine rutile often in trails. The fine groundmass 0.01 to 0.'04mm 
consists of anhedral, wen grained  mosaics of quartz,  feldspars,  sericite  and  minor  carbonate. 
There is much  K.feld:;par  variably altered to fine  sericite. 

Several  linear quartz veins up to 5mm wide cut the porphyry  and  define  a  vein  stockwork. 
These  have  polygonal to sutured  quartz  with  fairly sharp wallrock contacts and  local  narrow 
sericite-carbonate  selvages. Narrow central fiactures in  these  veins  contain h e  carbonate,  sericite, 
millimetre  scale  anhetlral pyritl: aggregates and  anhedral  chalcopyrite  up to 0 . 2 m  Local coarse 
subhedral  pyrite  grains  and  aggregates  up to lmm grain size occur at wallrock  contacts. 
Disseminated h e  to medium  grained  pyrite,  local  aggregates occur throughout  the  porphyry.  The 
chalcopyrite is anhedral,  fine  d.isseminated,  rarely >0.3mm grain size. Signiscant amount:: of fine 
chalcopyrite occur in altered  biotite  with  coarser  subhedral  pyrite also in fiactures cutting  quartz 
phenocrysts. No magnetite  was  observed. 

w R. C. Wells,  P.Geo.,  FGAC. Kamloops Geological  Services Ltd 



W c) Other Comment:r 
This quartz-feldspar  porphyry has a  quartz-pyrite-chalcopyrite  vein  stockwork with 

disseminated  pyrite  and  finer  c:halcopyrite in the host. The vein  selvages  have  sericite-carbonate 
alteration  with  pyrite  and  local  chalcopyrite.  The  overall  alteration  can be described a moderate to 
strong phyllic. This sample was visually the most copper mineralized of the  suite. 

w R. C. Wells, E! Geo.,  FGAC. Kamloops  Geological Sewices Ltd 
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ASSAYING 

ANALYTICAL CHEMISTRY 
GEOCHEMI!3TRY 

ENVlRONhdENTALTESTlNG 

10041 Dallas Drive, Kamloops. B.C. V2C 6T4 
Phone (250) 573-5700 Fax (250) 573-4557 

email: ecolech@di'ecl.ca' 

CERTIFICATE OF ANALYSIS AK 2000-173 - 
910 HEATHERTOM  COURT 
KAMLOOPS  GEOL.0GICAL  SERVICES  LTD. 

KAMLOOPS,  B.C. 
VIS 1P5 

.ATTENTION:  RON  WELLS 

No. of samples  received: 18 

Project #:FP-RD 
Sample  type: Rock 

Shipment #: None .Given 
Samples  submitted hy: Ron Wells 

Note: Values expressed in percent 

ET#. Tag # BaO P205 Si02 MnO Fe203 MgO A1203 CaO Ti02 Na20 KZO L.0.I. 

0 6 R.04A 0.13 0.23 65.84 0.05 4.28 1.46 15.04 2.93 0.39 3.59 2.06 4.00 

Lr3 - @ 8 R.06  0.05 0.25 61.06  0.16  6.47  1.57  16.51  2.87  0.65  0.11  3.70 
2 0 10  R.08  0.11  0.21  63.57  0.12  5.51  1.56  15.27  4.34  0.37  2.60  2.13 

13.59 

5 0 11 R.09  0.10  0.30  66.85  0.04  3.54  1.46  15.78 2.65 0.37  4.11  2.39 
4.20 

v) 12 R.10 0.05 0.30  61.03  0.18  5.79 2.01 15.70  4.35  0.50  3.09  2.00 
2.40 

x a 13 R . l l  0.09  0.12 68.88 0.05 3.47  1.21  14.92  2.62  0.29  2.24  2.92 
!500 

E A 16 R.14  0.52  0.20  66.77 0.05 4.57  1.09  14.73  3.36  0.30  2.58  1.44 
:3.20 
4.40 

Repeat: 
16  R.14  0.19  0.22  66.14 0.05 4.12  1.39  14.91  2.84  0.37  3.51  2.10 4.00 

Standard: 
bArg-1 
sy-2 

0.03  0.41  59.19  0.32  7.02  2.69 11.85 8.08 0.14  4.18  4.26 
-0.02 0.08  38.78  0.17  17.85  13.30  8.39  14.69  3.71 0.78. O.O;! :2.22 

1.84 

ECO-TECH LAB 

XLSIOOKam.  Geological 
dftwrl50 

Page 1 

B.C. Certified  Assaver 
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