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INTRODUCTION 

A t  t h e  request of Mr. Daniel  Small, Secretary/Treasurer of Granex Resources 

Corporation, t h e  writer examined t h e  DONA-IRENE claimed area on J u n e  6, 1982 and 

made recommendations t o  test t h e  potential  of a large tonnage low grade gold deposit 

on t h e  DONA claims. 

Additional IRENE claims w e r e  located in J u l y  to protect  t h e  eas te rn  and 

southern portion of t h e  original c la im block. 

A preliminary test of t h e  DONA claim area was undertaken in October  to 

a t t e m p t  to def ine t h e  grade,  thickness, a t t i t u d e  (strike, dip and rake) of t h e  
mineralized zones. Detai l  mapping of f resh t renches  utilizing t h e  interpretat ions of 

thin sections f rom t h e  area (see Appendix I) has changed t h e  focus of t h e  evaluation 
from t h e  a l te red  flows to t h e  complex skarn/tuff/lirne sediment  on t h e  t o p  of t h e  

flows. 

F. MARSHALL SMITH, P.ENG. CONSJLTI~G GEOLOGISTGEOCHEMIST 
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SUMMARY AND RECOMMENDATIONS 

The gold and silver bearing horizons on t h e  DONA claims represent an  excellent 
target for  t h e  exploration for  a large tonnage low grade gold deposit. T h e  optimum 
area of search for  t h e  next stage of work i s  near t h e  t o p  of t h e  hill between t rench 
No. 4 and 6 with  trenching to continuously expose t h e  mineralized horizons and 
determine t h e  location for  diamond drilling to assess t h e  average grade of t h e  deposit. 

Sampling of t renches in t h e  area indicates t h e  grade  of t h e  deposit within t h e  
mineralized horizons is about 0.12 oz/ton gold (4.1 gm/tonne) with minor silver values. 

The  average thickness is at least 6 metres  (and ranges up to 12.8 m) and t h e  frequency 
within t h e  mixed f low and mineralized horizons as ye t  indeterminate .  The  mineralized 
horizons appear  to be a skarned limy cracked crystal  tuff  or debris flow related to t h e  
porphyry flows in  t h e  area. Current  trenching has loca ted  10 mineralized horizons in  
an area. 

A budget of $85,000 is recommended to car ry  out  a preliminary phase of 
evaluation of t h e  property with t h e  work expected to locate several  zones of gold 
mineralization i n  t h e  a r e a  of Trench 4. The  results of this work m a y  justify more 
detailed drilling costing about $200,000, to determine potential  tonnage and grade of 
t h e  most favourable zones located in  P h a s e I .  This second phase will, if justified, 

determine t h e  magnitude of work required to drill off t h e  area of in te res t  to loca te  
sufficient reserves for  a preliminary feasibility study. 

F. MARSHALL SMITH, P.ENG. CONSULT NGGEOLOGlSTGEOCHEHlST 
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LOCATION AND ACCESS 

The DONA d a i m  group covers a south facing hill from 130 to 1 7 0 0 m  on t h e  
immediate  north side of K e t t l e  River about  3 km west of Keefer  Lake, and about 2 km 
east of Monashee Mountain. The claims are in t h e  Vernon Mining Division, British 
Columbia, and Lumby, t h e  nearest  town, is about  48 km north west on Highway No. 6 

and Vernon a fur ther  26 km west of Lumby. 

From Highway No. 6 at t h e  K e t t l e  River (Keefer Lake  Road), a gravel 

logging/access road trends northeasterly to Keefer  Lake  and follows t h e  south river 
side for  1 km then t h e  north side of t h e  K e t t l e  River for  8 km. Immediately west  of 

t h e  second bridge over to t h e  south side of t h e  K e t t l e  River is a branch 
logging/4-wheel drive road t h a t  gives access to t h e  central  and northwestern portion 
of t h e  claim group. This l a t t e r  road is in  excellent condition considering t h a t  i t  has 
had no maintenance since 1974. 

The new IRENE 2 to 5 claim block i s  accessible via t h e  Yeoward Mountain road 

to  t h e  east of t h e  DONA claims and to t h e  south via logging roads through to Keefer  
Lake. 

F. MARSHALL SMITH, P.ENG. CONSULTlNGGEOLOGlSTGEOCHEMlSl 
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TOPOGRAPHY AND VEGETATION 

The DONA group covers a f l a t  topped saddle and moderate  south slope portion of 

a ridge between Monashee Mountain on t h e  west and Yeoward Mountain on t h e  east of 

t h e  Whatshan Range of Monashee Mountains. 

The  t o p  t renches and roads made  by El Paso Mining and Milling Company a r e  at 
about  1650 t o  1700 m with t h e  south east corner of t h e  claims at K e t t l e  River at about 
1300 meters.  

The  slopes between t h e  lower road ( to  Yeoward Mountain) and Trench 1A are 
relatively gent le  (10 to 15' slope) with new immature  growth of spruce, hemlock and 
cedar. From Trench 1A to 100 m above Trench 4 t h e  slope i s  at about  25 to 30' and 
covered in scrub bush, birch, poplar, and very young hemlock and spruce. Beyond 
Trench 4 and on t h e  north facing slopes are good stands of mature  cedar,  spruce, and 
hemlock. The area encompassing t h e  claims has been severely burnt over well in 
excess  of 50 years ago. There  a r e  a f e w  stumps standing in  t h e  open areas. 

This burn will have complicated t h e  soil sampling work done by El Paso unless ail 
samples  were consistently collected - below t h e  buried sur face  in  t h e  old "8" or "C" 

horizons. In several  sites, sur face  soil c r e e p  has completely covered partially burnt 
logs. 

The IRENE I claim lies north west  of t h e  DONA group and covers t h e  upland 

plateau portion of t h e  headwaters of Yeoward Creek  in a n  area of thick relatively 
mature  fores t  cover of fir ,  balsam and cedar. The  new IRENE 2 to 5 and 

IRENE Fract ion cover both sides of K e t t l e  River valley with upper moderate  slopes 
(IRENE 2 and 3) and relatively s t e e p  slopes to t h e  cent ra l  valley floor. Almost all t h e  

claimed area is well forested with portions of t h e  south western corner parly logged 
off. The  f o r e s t  cover on t h e  southern portion of t h e  claim is very thick with much 
dense underbrush. 

F. MARSHALL SMITH, P.ENG. CONSULTlNGGEOLOGlSTGEOCHEMlST 
6580 MAYFLOWER DRIVE. RICHMOND, B.C. V7C 3x6 (6041 271-6556 



- 5 -  

CLAIMS 

The DONA-IRENE group consist of t h r e e  owner groups with all claims subject of 
an  option agreement  with previous owners. T h e  DONA claims a r e  recorded in t h e  

name of G.A. Noel and Associates Ltd., t h e  IRENE 1 is owned by Salmet Resources 
Corporation (and located by V. Ryback-Hardy P.Eng.) and have recently been acquired 
by agreement with Granex Resources Ltd. The  IRENE 2 through 5 and IRENE Fract ion 
were  located by Bema Industries for Granex Resources Ltd. 

Claim Name zY!E Record No. Expirty D a t e  

DONA 1-11 
DONA 12-17 
IRENE I 2N2W 
IRENE 2 I N  x 8E 
IRENE 3 35 x 6 E  
IRENE 4 35 x 6E 
I R E N E 5  3 S x 3 W  
IRENE Fraction 

2 post 
2 post 
m e t r i c  
m e t r i c  
met r ic  
m e t r i c  
m e t r i c  
m e t r i c  

17281-17291 
17390-17395 

964 (12) 
1231 (8) 
1232 (8) 
1233 (8) 
1234 (8) 
1235 (8) 

J u l y  27, 1984 
Sept. 9, 1984 

Dec. 16, 1982 
J u l y  9,  1983 
J u l y  9, 1983 
J u l y  9, 1983 
J u l y  9,  1983 
J u l y  9, 1983 

T h e  DONA and IRENE 1 claims are subject to a n  option agreement  with Granex 
Resources Corporation having t h e  right to explore and, if warranted, mine t h e  claims. 

Post for DONA and IRENE claims were  examined in  t h e  field in  October  with all 

lines and posts loca ted  and marked according to current  mining regulations. 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCWEMlSl 
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GEOLOGY 

Regional 

The DONA group lies in a 27 km (North-South) by 16 km (East-West) belt of 
sedimentary and volcanic rocks mapped as Carboniferous-Permian "Cache-Creek" 
group Oones 1959). According t o  A.V. Okulitch and R.B. Campbell (1980, Open File 
6371, t h e  DONA claims a r e  in the  "Thompson Assemblage" t h e  renamed "Cache-Creek" 
group. 

"The Assemblage is typified by argilaceous sediments, vocanidastic rocks, and 

limestone pods". (OF 637) 

Fossils have been located with ages from La te  Mississippian t o  upper Triassic 
from within the  same region and most of t h e  massive limestone pods have recently 

been dated as Triassic. 

Immediately south of the  Kettle River is outcrop of Jurassic  age granodiorite 
which cuts off t h e  north west trending belt of Thompson Assemblage on the  south and 

south western side. 

To the  north and north west, t h e  Thompson Assemblage is overlain by Triassic 
age Nicola group. To the  east the  rocks merge into the  "Shuswap Complex" of highly 
altered rocks. 

The Thompson Assemblage appears to  be equivalent t o  the  Slocan Group (and 
Milford Group) rocks on the  east side of Arrow Lake about 75 km (40 m) east in the  
Tillicum Mountain area. Preliminary evaluation of gold and silver bearing 

mineralization in the  Tillicum-Nakusp district indicates most of t h e  values a re  located 
in "skarn" at or immediately above the  top  (paleo) of lenticular (in section) flows of 
dacitic composition. 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6yKJ MAYFLOWER DRIVE, RICHMOND, B.C. V7C3X6 (BM)271-6558 
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Property 

The predominant rock type  in  t h e  d a i m e d  a r e a  is a black fissile shale or phyllite 
with varying percentage of graphitic calcareous pyrit ic sha le  interbeds. The  l imy 
horizons are int imately re la ted  t o  t h e  gold and silver mineralization. The  l i m e  content  
wanes outward from t h e  outcrop of t h e  intercalated flows in contac t  with gold 

mineralization, t o  t h e  average low l ime fissile shale or phyllite. 

Interbedded with t h e  calcareous sediments a r e  a lbi t ic  tuffs,  tuffaceous (albitie 
clasts)  l imestone and flows of quartz  l a t i t e  to dac i te  composition. The calcareous 

sediments a r e  thinly bedded (1 to 2 c m )  with oscillations from black graphitic 
calcareous argillite to blue gray tuffaceous l imestone or albi t ic  tuffs.  The l imy tuf fs  
or tuffaceous l imestones thicken over t h e  crests  of t h e  quar tz  latite flows but are 
severely skarned near t h e  flows. The  flows range from dark bioti te rich quar tz  l a t i t e  
to hornblende/pyroxene rich dacite. 

The  f lows have a smooth a r c u a t e  disruptive base with irregular ceiling and 
draped and calcareous sediments  over t h e  rubble. T h e  t ips thin dramatically in to  t h e  
sediments from t h e  thickest  central  portion of over 20 m thick (TIA) to 4 c m  within a 
distance of 50 m. The  average  s t r ike and dip will be about  N 3OoW and 15 or 2OoW dip 
but t h e  s t r ike varies to N lOoW and N 60' with dips from 30°E to 3OoW dip. 

All rock types i n  t h e  district  are partly skarned with act inol i te  and dinozois i te  

t h e  commonest a l te ra t ion  minerals in t h e  sediments and l imy tuffs. The al terat ion 
does not appear  to be caused solely by t h e  flows as t h e s e  l imy rocks are in themselves 
a l te red  with epidote,  clinozoisite, and some muscovite common. The sediments 
immediately above e a c h  flow tends to be a rubble of tuffaceous mater ia l  r ich in  l ime 
with varying amount  of sulfides and quartz. The  sulfides occur both as finely 
disseminated grains and  in pods or masses parallel to  t h e  bedding. T h e  sulfide pods 

consist of arsenopyrite wi th  minor galena and pyri te  wi th  r a r e  sphalerite and 
chalcopyrite. 

F. MARSHALL SMITH, P.ENG. COhSJLTlhG GE0.0GIST GEOCHEMISI 
BSBOMAVFLOWERDRIVE. RICHMOND. 0 C VIC3XB 180412716556 
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The upper portions of t h e  flows have varying amounts of sulfides scattered 
throughout with late fractures rich in iron carbonate, quartz and pyrite or pyrrhotite. 
The Quartz "beds" a re  exclusively restricted to the  'skarned' brecciated zones at the 
top of mineralized flows. The quartz zone parallels t he  crest  of the  flow, twists and 

rolls as t h e  flow dips, splits and rejoins in areas of bends in the  underlying flow, tends 

t o  be barren but occasionally contains knots or bunches of sulfide grains scattered in  

the  quartz zone. None of the quartz "veins" cut  flows nor the  calcareous bedded 
sediments along strike. The rock unit above the  zone hosting the  quartz tends t o  be 
very well bedded t u f f s  or calcareous sediments and occasionally another altered flow. 

Late  faulting (see map of Trench #4) have caused short offsets of rock units 
without any visible alteration of the rock types. 

Mineralization 

There a r e  at least 10 "mineralized" sheets (quartz zones) indicated in the El Paso 
sampling with 4 zones confirmed by the  most recent trenching. All the  gold 
mineralized rubble horizons have quartz "beds" associated with the  crest  of the  altered 

flows. Rubble sediments without significant quartz (Trench 1) have very low gold 
values. 

The soil and weathered rock colours are  diagnostic for  the  location of gold. A 

total  of 882 rock chip samples collected by El  Paso personnel ranged from less than 
34 &tonne silver and 0.34 gm/tonne gold to 2.29 m of 89.4 gm/tonne silver and 

29.5 gm/tonne gold. All values greater than 1.0 &tonne gold occur only where the  
rock weathers to a hemititic red-brown colour and none of the  hemititic soils with 

samples ran less than 2.7 gm/tonne gold. 

The best sampling versus bedding in  the  diorite is in  trench 4 near the  site of 
drill hole 15. The following a re  the values and lengths for chip samples a r e  surface 
(see Figure #1 and #2): 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMlSl 
6580 MAYFLOWER DRIVE, RICHMOND, B.C. V7C 3x0 (€441 2714556 
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TABLE 2 

SILVER 
gm /tonne (A)  oz/ton 

136.36 
43.86 
13.02 
41.46 
17.13 
81.20 

9 .59  
25.70 
30.84 
60.30 

3.98 
I .28 

.38  
I .21 

.50 
2.37 

.28 

.75 

.90 
1.76 

GOLD 
gmltonne (8) oz/ton 

3.084 .090 
3.015 .088 
1.096 .032 
4.557 . I 3 3  

. I 0 3  .003 
26.519 .774 

1 .713  .050 
4.454 . I 3 0  

11.992 .350 
3.632 -106 

LENGTH 
inches meters (C) 

I45 3.68 
70 1.78 
31 .79 

114 2.90 
240 6 . 1 0  
100 2.54  
81 2.06 

240 6 . 1 0  
87 2.21 

2.74 108 

- 

- 
(A x C) 1431.04 gm.m ( B x C )  165.936 gm.m 30.90 
M/ C 46.31 gm/tonne (BxC)/C 5 . 3 7  gm/tonne av C/N 3.09M 

1.35 oz/ton 0.157 10 .1  f t .  

The grade in PDH #I5 which collared in the  zone i n  Table 2 was nil for gold and 

silver. The grade for PDH 1/14 was 1.7 gm/tonne silver and gold (each). This drill hole 
should have penetrated the  same horizon as surface sampling about 16.8 m down dip 
(west) of material grading 46.31 gm/tonne silver and 5.37 gm/tonne gold at surface. 
The lack of gold recovery with percussion drilling has been noted by the  author on 
several projects in the  United States and Canada in particularly one project in 
California with very similar rock types and gold mineralization. 

In general, percussion drilling dry material gives very poor gold recovery and wet 
ground consistently lowers the  values further. Splitting sample size t o  21b. 

(approximately 1 Kg.) usually leads t o  considerable problems - if any of the  gold is 
coarse grained (see soil sample results). As the  area has known placer gold at least  
some of the  values must be coarse and taking small sub samples from the  original 
cuttings will lead t o  poor sample assay repeatability. 

Samples collected by the  writer from trenches IA, 4 and 5 (see figures 5 t o  8) 
indicate the  gold mineralization on t h e  DONA d a i m s  is restricted t o  t h e  

rubble-skarn-quartz zones particularly between barren flows. This material appears 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580MAYFLOWER DRIVE, RICHMOND. B.C. V7C3X6 (804)271-6558 
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to have (typically) extremely variable grade along strike and dip of t h e  sheets. The 
average grade for samples collected from this material by the  writer in October has a 
value of 1.34 &tonne gold and 20.3 gm/tonne silver (0.04 oz/ton gold, 0.59 oz/ton 
silver), Reassay of eight samples by Chemex Labs resulted in an average gold of 
.0675 oz/ton versus Min EN of .03925 oz/ton (see Table 3). The thickness ranged up t o  
2 m in Trench 1A and 6 r n  in trench 4 with neither top  nor base located in trench 5. 
The best gold values occurred where there  was little arsenopyrite and the  massive pods 
of sulfide tend to be barren in gold or silver. 

TABLE 3 

Comparison of assays MIN-EN Laborators and Chemex Labs. 

MINEM (oz/ton) 

Sample No. Silver Gold 

T4-I4 
T4-16 
T4-18 
T4-20 
1363 1 
13632 
13633 
13634 - 

.07 .009 

.29 .084 

.49 .087 

.33 .040 

.50 .033 

.94 .014 
- 60 .039 . .. 

.22 - 
..._ 

.008 

mean .68 

Variance (MINEM-Chemex) 

,039 25 

gold .075 oz/ton 
silver .22 oz/ton 

CHEMEX (oz/ton) 

Silver Gold 

. I4 .005 

.02 .096 

.42 .082 

.84 .066 

.45 .028 
-84 .010 
.42 
. I 8  

.250 

.003 

.66375 .0675 

The outcrop and sub crop of mineralization on the  hillside is a series of east to  
west lenses with the easterly outcrop running up hill. As the  trenches c u t  by El Paso 
a re  east-west, the  chance of crossing a mineralized zone in a trench is very low. The 
mineralized lenses appear t o  have an outcrop strike length of 800 t o  1000 f t  (244 m t o  
305 m) but t he  average thickness cannot be determined until some trenching is 

attempted in a north-south direction. The total  number of mineralized zones and the  
frequency of occurrence in the  hillside is also in doubt but the  percussion drilling on 

Trench #4 by El Paso appears t o  indicate there  a re  about four zones within 150 f t  

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMlSl 
6580MAYFLOWER DRIVE, RICHMOND. B.C V7C3XB (Bo41271-6558 
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(46 m) with an average thickness of 6 m. Within t h e  trenches on the  hillside a t  least  
10 mineralized zones have been intersected but of these only one of the zones 
penetrated in  the  percussion drilling on Trench 84 is exposed in Trench #4. 

The average sample grade over 17.7 m (horizontal) for the  1973 work by El Paso 
was 2.8 m of 43.1 gm/tonne silver and 5.57 gm/tonne gold over 9.2 m (1.26 oz/ton Ag, 
0.163 oz/ton Au over 9.2 ft.). The average grade for current sampling over 8.0 m is 
16.7 gm/tonne silver and 1.9 gm/tonne gold over 1.54 m (0.49 oz/ton silver and 

.056 oz/ton gold over 5 ft.). Check assays by Chemex Labs (see Table 3) indicate that 

there a re  problems in repeatability of assay (coarse gold problem) and from the  
comparison above the  grade from sample site to  s i te  is very variable. 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580 MAYFLOWER DRIVE, RICHMOND. B.C. V7C 3x6 W 4 )  271-6556 
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GEOCHEMICAL SOIL SAMPLING 

All soil (788) samples collected by El Paso were sieved t o  -80 mesh before the  
analysis of lead arsenic silver and gold. 

From samples collected by t h e  writer the variations of gold in different size 
fractions indicate that  all samples should be pulped and analyzed rather than sieved in 
order t o  be sure tha t  coarse and fine gold a r e  reasonably dispersed in the  sub-sample 
for analysis. As sample 10868 was taken immediately over t he  subcrop (30 cm depth) 

and indicates considerably better gold, arsenic, and silver value than original near 
surface sample, t he  depth of all further soil samples should be well into the  old "8" 

horizon. Sample D7 shows the  error of omitting the  coarse fraction and the  very 
anomalous 1087B is hardly diminished by inclusion of the  coarser fraction. 

I t  is clear from the  current soil sample map that  some of the  detail lines must be 

rechecked for t he  'total' gold to  bet ter  define the  shapes of t he  anomalies. 
Irrespective of the  problems of gold size and dispersion a major soil geochemical 
anomaly at least 800 m long and 200 m wide has been located by t h e  El Paso work. 

The trenching t o  da te  has only tested about half of t h e  anomalous sites in the  
central and southern portion of the  anomalous area. 

A total of 100 soil samples were colected (see Figure G82-1) over the  IRENE 2 
through 5 and IRENE Fraction. The soil samples were collected along roads or contour 
lines as a preliminary test of t he  claims. A complete evaluation of the  claims for gold 

in  soils will require more detail sampling particularly in the  east portion of the  claim 
block. 

The samples were collected using a grub-hoe from at least 15 cm below surface, 

placed in  kraft  wet strength bags and analyzed by MIN-EN labs. The samples were 
pulped and analyzed for gold. There a re  no anomalous values in the  sampled area. 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580 MAYFLOWER DRIVE, RICHMOND, B.C. V7C 3x6 (€041 271-6556 
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GEOPHYSICS 

Neither t h e  Self-potential  nor t h e  VLF-EM survey have assisted in defining 

mineralized zones. Some success has been demonstrated with t h e  DONA type  deposit 
using electro-resistivity to m a p  t h e  low resistivity diorite zones. This sort  of survey 
may be useful later in  t h e  evaluation of t h e  claims to m a p  t h e  down dip extension of 
mineralized zones but should not be required in t h e  ear ly  stages of grade tes t ing near 
surface. 

F. MARSHALL SMITH, P.ENG. COhSJ-TlhG GEOLOGIST GEOCHEMIS1 
6 W  MAYFLOWER DRIVE. R CHMOND. 0 C V7C3X6 ,6041 2714558 
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DRILLING 

From the  evaluation of percussion drill hole # I 4  (see section on Mineralization) 
and surface sampling, the  current information from the  drilling by El Paso cannot be 

relied on t o  give a measure of t h e  grade or thickness of the  mineralized diorite sheets. 

Core drilling will allow for detail logging of t h e  strategraphy in unoxidized 
materials down dip and along strike of the bet ter  grade materials. 

Only HQ core drilling will give recovery of t he  dacites sufficient t o  measure the  

apparent grade of the  mineralized zones. Due t o  the  friable nature of the dacite, the  
amount of carbonate minerals and t h e  blocky clastic nature of the  rock small diameter 
drilling tends to 'sand t h e  rock. 

Trenching 

The October, 1982 work consisted of reopening four of the  trenches originally 

mapped and sampled in 1973 in  order to determine the  geological controls for 
mineralization. 

The trenches consist of t he  following work: 

TABLE 4 

Trench Len t h  7;;ff- 
1 15 1 .2  
I A  45 2 .8-1 .2  
4 36 1 . 2  
5 20 + 6 1 . 2  

122 m 

1.8-2.4 
0 .7-5 .8  
1.5-4.7 
0 .7-2 .8  

Total 

40 
198.2 
110.9 

410.1 m 61 3 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580 MAYFLOWER DRIVE. RICHMOND, B.C. V7C3X6 (604)271-6556 
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All t renches were mapped, sampled (except TI),  and refilled with grass seed 
sca t te red  on all new soil and slough covered areas. The samples consisted of a 

horizontal (3 samples) or vertical (54 samples) channel cu t  with hammer and blade for 
about 10 kg/m of cut. 

The whole sample was shipped t o  MIN-EN Labs where all t he  material was dried, 

The rejects f rom crushed to 10 mesh, rolled, split and assayed for  gold and silver. 
eight samples were re-run by Chemex Labs for a check of assay reproducability. 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580 MAYFLOWER DRIVE, RICHMOND, B.C. V7C3X6 (604) 271-6556 
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CONCLUSIONS 

A series of gold bearing horizons occur throughout a zone at least  300 m thick 

(stratagraphically) over a strike length of at least 600 m. A t  least one sheet is in 
excess of 13 m thick, grades in excess of 3.4 gm/tonne gold (+ 0.10 oz/ton Au) and 

outcrops for at least 20 m of s t r ike length. 

The variability of gold assays between samples and within each sample is a cause 
for concern as to what t he  actual average grade is for t h e  deposit. As all t he  old roads 
and trenches are parallel t o  t he  t r ace  of t h e  outcrop of the  deposits t he  total  number 
of mineralized horizons, their  average s t r ike length, thickness and rate ,  have not been 
determined. 

Current assays indicate the  average zone is  in excess of 6 m thick and grades 
between 43.1 gm/tonne silver, 5.57 gm/tonne gold and 22.7 gm/tonne silver, 
2.3 gm/tonne gold with a potential frequency of about 50% of the  total rock column. 

Based on past work on this sor t  of deposit, it is t h e  writer's opinion tha t  an 

economic deposit can be located on t h e  claims due to t h e  following reasons: 

1. 

2. 

3. 

4. 

The deposit type has high variability of grade from sample t o  sample with 

considerable portion of t he  gold relatively coarse (+ 80 mesh) with resultant 
assay repeatability problems. 

The average grade of this sort of deposit appears t o  be  from 0.10 to 0.20 oz/ton 

gold. 

Each sheet  located by drilling tends to have extremely long rake with a lens 
shape normal t o  t h e  rake direction. The  lens shape for t h e  DONA claims appears 
to be 200 m by 10 m. 

Average grade cannot be determined by surface sampling unless long expanses of 
t h e  subcropping gold bearing zone a r e  opened with trenching. Bulk sampling 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580 MAYFLOWER DRIVE, RICHMOND, B.C. V7C 3x6 (604) 271-6556 
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and/or large diameter core  drililng a r e  required t o  determine average grade and 
in general surface samples usually grade 10 to 20% less than drilling. 

As the  average grade is low, t h e  exploration ta rge t  must be an open pit table 
deposit. The at t i tudes of t h e  lenses is such tha t  t h e  mineralization near t h e  top  of t h e  
hill (Trench 4 area)  must be the  principal a r e a  of search. Cat trenching exposing t h e  
dimensions of t h e  subcrop of t h e  mineralized zone in t h e  a rea  of Trench 4 with line 
trenches down hill in order t o  locate  t h e  outcrop of the  mineralization encountered in 

percussion drilling along Trench No. 4, should outline a ta rge t  for preliminary drill 
testing. The proposed drilling must be  done with H Q  core rig with ex t reme care  to 
maintain as close to 100% recovery as possible of cored rock. 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580 MAYFLOWER DRIVE, RICHMOND, B.C. V7C3X6 (604) 271-6556 
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BUDGET 

Preliminary Work Programme 

Phase I 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Phase I1 

1.  

2. 
3. 
4. 
5. 
6. 
7. 
8. 

Cat trenching 
Backhoe trenching 
Super vision 
Core  drilling, 500 m at $80/m all inclusive of assays 
Room and board, consumables, equipment rental  
Truck rental  
Reports. assessment filing, fees and licenses 
Travel Costs 

100 hrs. @ $65/hr. 
50 hrs. @ $65/hr. 

Contingencies 

Total Phase I 

Diamond Drilling 

Road and drill support 
Supervision 
Room and board, consumables, equipment rental  
Reports, assessment filing, fees and licenses 
Truck rental  
Travel costs 
Compilation and project evaluation 

Contingencies 

1500 m @ $80/m all inclusive 
of assays 

Total Phase I1 

Total Phase I and I1 

$ 6,500 
3,250 

10,250 
40,000 

5 , 000 
3 , 000 
7,000 
2,000 

8 , 000 

$ 85,000 

$ 120,000 
20 , 000 
10,000 
5,000 

10,000 
5,000 
2 , 000 
8 , 000 

20 , 000 

$ 200,000 

$ 285,000 

F. MARSHALL SMITH, P.ENG. CONSULTING GEOLOGIST GEOCHEMIST 
6580 MAYFLOWER DRIVE, RICHMOND, B.C. V7C3X6 (604) 271-6556 
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CERTIFICATE OF QUALIFICATIONS 

I, F. Marshall Smith, do hereby cer t i fy  that: 

1. 

2. 

3. 

4. 

5.  

6 .  

I am a consulting geologist and geochemist with offices at Mayflower Drive, 
Richmond, British Columbia. 

I am a graduate of the  University of Toronto with a degree of B.Sc., Honours 
Geology. 

I am a member in  good standing of t h e  Association of Professional Engineers of 
t h e  Province of British Columbia. 

I have practiced my profession continuously since 1967 primarily in the  

Cordillera of North America. 

This report is based on one day of field examination of t h e  claims directly and 

t h e  examination of all available field da t a  collected from t h e  claims. The writer 
is familiar with the  geology of t h e  gold mineralization i n  the  district  currently 
being evaluated. 

I have no interest  direct  or indirect in the  mineral claims controlled by or any of 
t h e  shares of Granex Resources Corporation. 

Dated  this 3rd day of December, 1982 at Richmond, British Columbia. 
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EXPENDITURES 1 9 8 2  

Geology DONA 3 , 4 , 5 , 6 ;  IRENE 2 , 3 , 4 , 5  

F.M. S m i t h ,  P .Eng .  
O c t .  1 2 - 1 7  a t  $ 3 5 0 / d  

20 -25  a t  $ 3 5 0 / d  

repor t  - 4 days a t  $ 3 5 0 / d  

T r e n c h i n g ,  DONA 3 , 4 , 5 , 6  

4 1 0  c u .  meters O c t .  1 2 - 2 5  

S o i l  Sampl ing ,  IRENE 2 , 3 , 4 , 5  

1 0 0  contour  samples O c t .  1 6 - 2 5  

F i e l d  C o s t s  - T r u c k  1 3  days a t  $ 6 4 . 8 4 / d  
R o o m ,  board 

t r u c k  gas ,  O c t .  1 2 - 2 5  

A s s a y s  & Geochem. A n a l y s i s  

MIN-EN 

Chemex 

R e p o r t  

TOTAL 

$ 2 , 1 0 0 . 0 0  

2 , 1 0 0 . 0 0  

1 , 4 0 0 . 0 0  

$ 5 , 5 0 0 . 0 0  

1 , 2 5 0 . 0 0  

8 4 2 . 9 2  

9 5 7 . 9 1  

1 , 6 2 1 . 5 0  

1 1 0 . 0 0  

6 8 6 . 0 5  

$ 1 6 , 5 6 8 . 3 8  

I ,  F. Marsha l l  S m i t h ,  do hereby c e r t i f y  t h a t  t h e  cos t s  
i t e m i z e d  above are  t h e  t r u e  costs  expensed on t h e  DONA and 

IRENE claims from O c t .  1 2  t o  D e c .  8 ,  1 9 8 2 .  

. Eng  
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J A M E S  VINNELL. hlnnntcr 

J O H N  G. PAYNE. P h .  D. Geolomst 

P.O. BOX 39 
0807 NASH STREET 
FORT LANGLEY. B.C. 
V O X  1JO 

P H O N E  ( 6 0 4 )  888-1323 

June 2 4 ,  1982 

Inv. 332.2 

Dear S i r :  

Enclosed p l e a s e  f i n d  pe t rog raph ic  d e s c r i p t i o n s ,  t h i n  s e c t i o n s  and 

remaining sample material f o r  9 rock  specimens submit ted t o  u s  ear l ier  

t h i s  month. 

The specimens can be d iv ided  i n t o  two s e p a r a t e  s u i t e s  of r e l a t e d  

rocks.  Specimens 1086-A, 1086-B, D4,  D5 and D6 are a l l  medium gra ined  

p l u t o n i c  o r  hypabyssal  i n t r u s i v e  rocks ,  of quar tz  monzonitic t o  qua r t z  

d i o r i t i c  a f f i n i t i e s .  These rocks  a re  a l l  q u i t e  a l t e r e d ,  i n  t h e  c a s e  of  D6 

q u i t e  s e v e r e l y  so ,  bu t  t h e i r  o r i g i n a l  n a t u r e  is  c l e a r l y  v i s i b l e  under t h e  

microscope. Although t h e  p l a g i o c l a s e  f e l d s p a r s  i n  t h e s e  i n t r u s i v e  rocks  

are a l b i t i c ,  t h e r e  i s  no reason  t o  assume a primary s o d i c  composition f o r  

t h e  rocks  themselves ,  which on t h e  whole c o n t a i n  f a i r  amounts of  (primary) 

calcium and potassium. The a l b i t e s  are undoubtedly der ived  from o r i g i n a l l y  

more c a l c i c  p l a g i o c l a s e  through l a t e  s t a g e  d e u t e r i c  a c t i v i t y  o r  subsequent 

a l t e r a t i o n .  The monzoni t ic  members of t h i s  s u i t e  may b e  border  p h a s e s  o r  

s a t e l l i t i c  o f f s h o o t s  of t h e  more d i o r i t i c  v a r i e t i e s .  On t h e  whole t h e r e  is 

no suppor t ing  evidence,  mic roscop ica l ly ,  f o r  a s s ign ing  a e x t r u s i v e  o r i g i n  

t o  t h e s e  rocks .  

The second s u i t e ,  r ep resen ted  by specimens D 2 ,  D3a, D3b and D3c, are  

c l o s e l y  r e l a t e d .  D2 i s  a a l b i t e  a c t i n o l i t e  h o r n f e l s  which w a s  most probably 

de r ived  from a banded t u f f - o f  a n d e s i t i c  composition. A small band of  l i t h o l o g y  

similar t o  D2 occu r s  i n  D3b, sugges t ing  a i n t e r s t r a t i f i e d  sequence of 

a n d e s i t i c  t u f f s  and ca l ca reous  t u f f s  o r  impure l imes tones ,  now represented  

by t h e  c a l c - s i l i c a t e  h o r n f e l s e s  of D3a, D3b and D3c. The 5 n t e r s t r a t i f i e d  

sequence w a s  metamorphosed i n  t h e  a l b i t e  a c t i n o l i t e  h o r n f e l s  f a c i e s ,  probably 

by i n t r u s i v e  rocks  r ep resen ted  by specimens 1086-A, 1086-B, D 4 ,  D5 and D6. 

This  model s e e m s  t o  be  t h e  s imples t  one, as f a r  as  can be  determined us ing  

on ly  a microscope and no f i e l d  informat ion .  

Hopeful ly  t h e s e  r e s u l t s  are of some h e l p  t o  you i n  your i n v e s t i g a t i o n s .  

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



If YOU have any f u r t h e r  ques t ions  concerning t h e s e  samples ,  p l ease  

con tac t  m e  a t  888-1323. 



Specimen : 1086-A 

C l a s s i f i c a t i o n  : Al te red  qua r t z  monzonite / quar t z  monzodior i te  

Mode : Quartz 
K-spar 

10-15 
2 0-2 5 

P l a g i o c l a s e  ( a l b i t e )  25-30 
C a l c i t e  5-10 

25-30 Muscovite + k a o l i n i t e  
E p i d o t e / c l i n o z o i s i t e  
Apa t it  e t r  
Opaques + Fe-hydroxides <1 

Desc r ip t ion  : The handspecimen i s  a f r a c t u r e d  and l h o n i t e  s t a i n e d ,  medium gra ined  
p l u t o n i c  o r  hypabyssal  rock.  Sawed s u r f a c e  c l e a r l y  shows euhedra l  
p l a g i o c l a s e  l a t h s  enc losed  by qua r t z  and K-spar. The K-spar occurs  i n  
aggrega te  c l o t s  ranging  up t o  several mm i n  s i z e .  
I n  s p i t e  of s e v e r e  p l a g i o c l a s e  a l t e r a t i o n ,  which has produced a 
uniform,  somewhat mot t led  appearance i n  t h i n  s e c t i o n ,  t h e  o r i g i n a l  
t e x t u r e  of t h i s  rock  is  c l e a r l y  hypidiomorphic g ranu la r .  This ,  
coupled w i t h  t h e  medium, equidemensional g r a i n s i z e  of  t h e  f e l d s p a r s  
s t r o n g l y  sugges t s  a p l u t o n i c  o r  hypabyssal ,  r a t h e r  t han  a e x t r u s i v e  
o r i g i n  f o r  t h i s  sample. 

QU r t z  o u r s  p r i m a r i l y  as anhedra l ,  commonly s t r a i n e d  g r a i n s  up t o  1 . 6  mm i n  
s i z e ,  i n t e r s t i t i a l  t o  p l a g i o c l a s e  and K-spar. Lesser amounts of qua r t z  occur  i n  
v e i n l e t s  t o g e t h e r  w i t h  ca lc i te .  

K-spar, c l e a r l y  v i s i b l e  due t o  s t a i n i n g  of  bo th  handspecimen and t h i n  s e c t i o n ,  
occu r s  as s t r a i n e d  and commonly f r a c t u r e d ,  subhedra l  t o  anhedra l  g r a i n s  up t o  
7 mm a c r o s s .  Most g r a i n s  show domains w i t h  m i c r o c l i n e  cross-hatching.  Fine 
f r a c t u r e s  i n  K-spar are healed by extremely f i n e  g ra ined  ep ido te  and c a l c i t e .  
These f r a c t u r e s  a l s o  p e n e t r a t e  i n t o  neighbouring mine ra l s ,  appear t o  be e a r l y  
wi th  r e s p e c t  t o  macroscopica l ly  v i s i b l e  ca lc i te  v e i n l e t s ,  and are o r i e n t e d  i n  a 
s u b - p a r a l l e l  f a sh ion .  The most ev iden t  f r a c t u r e  o r i e n t a t i o n  i s  p a r a l l e l  t o  t h e  
l e n g t h  of t h e  s e c t i o n .  The l a r g e  g r a i n s  of K-spar are somewhat p o i k i l i t i c .  

P l a g i o c l a s e  ( a l b i t e )  occu r s  as a l t e r e d ,  anhedra l  t o  subhedra l ,  o c c a s i o n a l l y  a l s o  
euhedra l  g r a i n s  up t o  2 rmn a c r o s s .  A few g r a i n s  e x h i b i t  r e l i c t  a l b i t e  and p e r i c l i n e  
twinning,  but  most are dus ted  w i t h  f i n e  gra ined  wh i t e  mica ( 'muscovite ')  and 
k a o l i n i t e .  Small amounts of secondary e p i d o t e / c l i n o z o i s i t e  are p resen t  as w e l l .  

C a l c i t e  occurs  a s  vexy f i n e  g ra ined  replacement patchworks o v e r p r i n t i n g  primary 
f e l d s p a r s ,  as w e l l  as i n  r e l a t i v e l y  c o a r s e  gra ined  v e i n l e t s  ( t o g e t h e r  w i t h  s m a l l  
amounts of q u a r t z ) ,  which c u t  a c r o s s  t h e  specimen. The c a l c i t e  i s  commonly 
s t a i n e d  by l i m o n i t e ,  and t h e  p o s s i b i l i t y  that some s i d e r f t e  i s  p r e s e n t  cannot  
be excluded. 

A p a t i t e  forms small, clear anhedra l  g r a i n s  enclosed i n  f e l d s p a r s  and qua r t z .  
Gra ins i ze  r a r g e s  up t o  1 m across. 
Opaques occur  as subhertral t o  euhedra l  g r a i n s  u; t o  1 mm a c r o s s ,  d l s s e n l m t e d  
thro:ighout t h e  rock .  Some of  t h e s e  are a l t e r e d  t o  l i m o n i t e / g o e t h i t e .  %st g r a i n s  
appear  t o  be  of  primary (magmatic)r ,origin.  



Specimen : 1086-B 

C l a s s i f i c a t i G n  : Al te red ,  c a t a d a s t i c  qua r t z  monzozite / quar t z  monzcd i s r i t e  

Mode : E s s e n t i a l l y  as i n  1086-A, but  c a l c i t e  absen t ,  End ;inor amounts s f  

Descr ipt ior :  : This  specimen i s  e s s e n t i a l l y  t h e  s a m e  as sample 1086-A, but  it 
i s  more seve re ly  f r a c t u r e d  and s t r o n g l y  sheared i n  t h e  upper l e f t  co rne r  of  t h e  
t h i n  s e c t i o n .  The shea r ing  undoubtedly took p l a c e  under low T, b r i t t l e  cond i t ions ,  
as shown by t h e  f r a c t u r e d  and comminuted n a t u r e  of  t h e  l a r g e r  g r a i n s  ( f e l d s p a r s  
and opaques) .  The s t r a i n e d  character of qua r t z  i n  t h i s  specimen, a s  i n  1086-A, i s  
l i k e l y  due t o  t h e  s a m e  deformation.  The shea r  zone i s  bordered by an  area r e l a t i v e l y  
r i c h  i n  f i n e  gr ianed  opaque matter. The c e n t r a l  p a r t  i s  r i c h  i n  l i m o n i t e ,  which 
cmmonly l i n e s  f r a c t u r e s  and l o c a l l y  has  a somewhat co l loform h a b i t .  The f r a c t u r e s  
form a anastomosing network which enc loses  f i n e  gra ined  aggrega tes  of k a o l i n i t e  
and r e l i c t  sha rds  of q u a r t z .  Loca l ly ,  p a r t i c u l a r l y  nea r  t h e  border  o f  t h e  shea r  
zone, bo th  f r a c t u r e s  and enclosed domains c o n t a i n  t h i n  l i n i n g s  and small aggrega tes  
of a s f e r u l i t i c  mine ra l ,  which is  h e r e  t e n t a t i v e l y  i d e n t i f i e d  as  chalcedony. 

c r i s t o b a l i t e  p r e s z n t .  

Specimen : D2 

C l a s s i f i c a t i o n  : A l b i t e - a c t i n o l i t e  h o r n f e l s  (meta-tuf f )  

Mode : A l b i t e  40 
Act i n o l  i t  e 35 
Quartz 5-10 
Zo i s  it e /  c l  ino zo i s  it e 5 
K-f e l d s p a r  5 

Ep ido  t e 1-2 
Kaol i n i t  e 2-5 

Opa ques 2 -3 

Descr ip t ion  : Fine  gra ined ,  grey ,  banded rock .  Under t h e  microscope t h e  bands 
are c l e a r l y  c o n t r a s t e d  due t o  d i f f e r e n t  t e x t u r e  and va ry ing  p ropor t ions  of 
opaques.  

The da rke r  band has a w e l l  developped l amina t ion  ( e i t h e r  flow-banding o r  
s t r a t i f i c a t i o n )  de f ined  by t h i n  s t r e a k s  of  extremely f i n e  gra ined  opaque mater ia l ,  
which commonly wrap around e l o n g a t e  ( f l a t t e n e d ? )  f ragments  up t o  4 . 5  mm i n  s i z e .  
These are ve ry  f i n e  gra ined  (average  < 10 pm) aggrega tes  and have e v i d e n t l y  been 
r e c r y s t a l l i z e d ;  t h e i r  o r i g i n a l  n a t u r e  is  no longe r  d i sce rnab le .  A few fragments  
are s i n g l e ,  clear g r a i n s  of qua r t z ,  but  t h e  v a s t  m a j o r i t y  are composed of ve ry  
f i n e  gra ined ,  g r a n u l a r  aggrega te s  of qua r t z ,  a c t i n o l i t e ,  a l b i t e ,  K-spar and 
epido t e/cl  ino  zo i s  it  e/zo i s  it e . Epido t e  and c l inozo  i s i t  e a l s o  occur  as s ing1  e , 
anhedral-subhedral  g r a i n s  up t o  0.3 mm i n  s i z e .  Some c layminera ls  may be  p re sen t  
as w e l l ;  a 3.5 mm long  l e n t i c u l a r  s e a m  of  k a o l i n i t e  is o r i e n t e d  p a r a l l e l  t o  t h e  
lamina t ion .  

The l i g h t  co loured  bands a re  composed of a gene ra l ly  s t r u c t u r e l e s s ,  but  l o c a l l y  
f a i n t l y  banded assemblage o f  t h e  s a m e  mine ra l s  t h a t  make up t h e  fragments  i n  t h e  
laminated band. However, h e r e  they  are  most ly  c o a r s e r  gra ined  and show a c h a r a c t e r -  
i s t i c  t e x t u r e ,  w i t h  a c t i n o l i t e  forming r a d i a t i n g  and s h e a f - l i k e  aggrega te s  ( i n d i v .  
c r y s t a l s  up t o  0.4 mm i n  s i z e )  p a r t i a l l y  enc los ing  f i n e  gra ined ,  l o c a l l y  g ranu la r  
assemblages of  a l b i t e  (rare re l ic t  twinning!) , K-spar (micro s t a i n i n g )  , quar t z ,  
anomalous b l u e  c l i n o z o i s i t e / z o i s i t e ,  f i n e  gra ined  aggegates  of ep ido te ,  and 
disseminated opaques.  The opaque mine ra l s  occur  i n  s i n g l e  g r a i n s  and s m a l l  c l u s t e r s  
up t o  0.3 mm i n  s i z e .  A conspicuous s i n g l e  g r a i n  ( 2  mm) w i t h  a r e c r y s t a l l i z e d  
border  is  v i s i b l e  i n  t h e  s e c t i o n  cu t -o f f .  Loca l ly  some f i n e  gra ined  opaques a re  
s i t u a t e d  a long  t h e  narrow p o r t i o n  o f  a f r a c t u r e  which c u t s  a c r o s s  t h e  banding and 
laminae ion.  

The banded and lamina ted  character of  t h i s  rock  s t r o n g l y  sugges t s  a pre-  
metamorphic t u f  faceous  o r i g i n  f o r  t h i s  specimen. A primary a n d e s i t i c  composi t ion 



Specimen D2 c o n t .  

i s  suggested by t h e  metamorphic assemblage a l b i t e - a c t i n o l i t e - c l i n o z o i s i t e .  The 
p r e s e n t  a l b i t e  r i c h  n a t u r e  of t h i s  r o c k  i s  due t o  metamorphic breakdown of  a 
o r i g i n a l l y  more calcic p l a g i o c l a s e ,  and t h e  rock as a whole is no t  p a r t i c u l a r l y  
s o d i c  . 



Specimen : D3a 

C l a s s i f i c a t i o n  : Calc-sil icate h o r n f e l s  

Mode : Diopside 
Mineral  X 
Quartz 
K-spar 
P l a g i o c l a s e  
Clinozo i s  i t  e 
Calcite 
Sphene 
Opaques 

30 
25-30 

10 
5-1 0 

5 
10 

5-10 
t r  
<1 

Desc r ip t ion  : The handspecimen i s  c h a r a c t e r i z e d  by a mot t l ed ,  t y p i c a l l y  m e t a -  
somatic  replacement t e x t u r e ,  which o v e r p r i n t s  a r e l i c t  primary 
banding. Thin replacement v e i n s  c u t  pe rpend icu la r ly  a c r o s s  t h e  
banding. Metasomatic a c t i v i t y  w a s  p a r t l y  l o c a l i z e d  a long  f r a c t u r e s ,  
as can  be seen  from t h e  co lou r  d i s t r i b u t i o n  on a sawed s u r f a c e .  
The main m a s s  of t h e  specimen has  a f i n e  g ra ined ,  g r a n o b l a s t i c  
t e x t u r e .  

Quar t z  occur s  as anhedra l  g r a i n s ,  i r r e g u l a r l y  d i s t r i b u t e d  through t h e  sample. 
The l a r g e s t  g r a i n s ,  up t o  3.5 mm a c r o s s ,  are a s s o c i a t e d  w i t h  l a r g e  c r y s t a l s  of 
K-feldspar and are probably p a r t  of a v e i n ,  which, due t o  t h e  metasomatic h i s t o r y  
of t h i s  rock,  i s  r a t h e r  i r r e g u l a r  i n  shape and grades  marg ina l ly  i n t o  t h e  main 
body of  t h e  specimen. Some of  t h i s  qua r t z  forms graphic  in t e rg rowths  wi th  K-spar. 
Within t h e  rock  i t s e l f ,  qua r t z  occurs  as s m a l l  ( ave r .  s i z e  0.2-0.3 mm), anhedra l  
t o  polygonal g r a i n s ,  commonly i n  g r a n o b l a s t i c  r e l a t i o n  w i t h  d iops ide .  

P l a g i o c l a s e  ( a l b i t e )  forms rare,  b a r e l y  d i s c e r n a b l e  g r a i n s  up t o  0.1 mm i n  s i z e  
i n  t h e  f i n e  g ra ined ,  g r a n o b l a s t i c  p o r t i o n  of t h e  sample. These appear  t o  be  
de r ived  from o r i g i n a l l y  more calcic  p l a g i o c l a s e ,  which has  e s s e n t i a l l y  completely 
r e a c t e d  dur ing  metamorphism t o  form anomalous b lue  c l i n o z o i s i t e  p l u s  a l b i t e .  

K-spar forms small (0 .2  mm), equant g r a i n s  i n  g r a n o b l a s t i c  aggrega te s  which a re  
l o c a l l y  o r i e n t e d  p a r a l l e l  t o  t h e  banding. Coarser g ra ined ,  macroscopica l ly  
v i s i b l e  g r a i n s ,  anhedra l  i n  shape and commonly somewhat p o i k i l i t i c ,  are p resen t  
a s  w e l l .  Very d i f f e r e n t  i n  character, and most obvious i n  t h e  s t a i n e d  s e c t i o n  
cu t -of f ,  are  c o a r s e  gra ined  (up t o  4 mm), subhedra l  c r y s t a l s  a s s o c i a t e d  w i t h  
qua r t z  i n  i r r e g u l a r  v e i n s .  This  v a r i e t y  i s  mic roc l ine ,  some c rys t a l s  of which 
have graphic  in t e rg rowths  of qua r t z .  A s  such, t h e s e  v e i n s  are  probably due t o  
l a t e  s t a g e  magmatic a c t i v i t y  i n  a nearby g r a n i t o i d  body. 

Calcite occur s  i n  t h e  c o r e  of  a t h i n  v e i n ,  t oge the r  w i t h  mine ra l  X, p a r a l l e l  t o  
t h e  l e f t  edge of  t h e  s e c t i o n .  It i s  a l s o  p re sen t  as i r r e g t i l a r  g r a i n s  and aggrega tes  
up t o  3 mm a c r o s s ,  nea r  t h e  base  of t h e  s e c t i o n .  

Diopside forms abundant ,  small (aver .  s i z e  0.15-0.2 mm), euhedra l  t o  subhedra l  
g r i a n s ,  most c o m o n l y  i n  t h e  g r a n o b l a s t i c  domains of t h e  s e c t i o n  t o g e t h e r  w i th  
c l i n o z o i s i t e ,  qua r t z  and a l b i t e .  

C l i n o z o i s i t e  i s  c l e a r l y  r ecogn izab le  i n  t h i n  s e c t i o n  by i t ' s  deep b l u e  anomalous 
i n t e r f e r e n c e  co lou r .  It o c c u r s  as  anhedra l  g r a i n s  and s m a l l  agg rega te s  up t o  0.5 
mm ac ross .  A t h i n  v e i n l e t  composed of c l i n o z o i s i t e  c u t s  a c r o s s  t h e  band of K-spar 
a t  t h e  upper edge of t h e  s e c t i o n .  Some e p i d o t e  i s  p r e s e n t  as w e l l ,  forming s m a l l ,  
agg rega te  c l u s t e r s  of ex t remely  f i n e  gra ined  g r a i n s  w i t h  h igh  i n t e r f e r e n c e  co lou r s .  

c o n t .  



Specimen D3a ,cont .  

Mineral  X, which could  n o t  be p o s i t i v e l y  i d e n t i f i e d ,  ocuurs  as abundant,  commonly 
p o i k i l o b l a s t i c  g r a i n s  up t o  s e v e r a l  mm i n  s i z e ,  bo th  i n  v e i n s  and as complete 
replacements  of primary mater ia l .  This  minera l  i s  b e s t  d i s t i n g u i s h e d  from d iops ide ,  
which i s  commonly enclosed i n  i t ,  by lower r e l i e f ,  d i f f e r e n t  c r y s t a l  h a b i t ,  and mode 
of occur rance .  It forms l a r g e ,  anhedra l  p l a t e s  enc los ing  qua r t z  and d i o p s i d e  
throughout t h e  specimen. I t ' s  l o c a l  c l o s e  a s s o c i a t i o n  wi th  v e i n  qua r t z  and K-spar 
l e a d s  t o  t h e  assumption t h a t  t h i s  minera l  is  of metasomatic o r i g i n .  Mineralogic 
and o p t i c a l  p r o p e r t i e s  are as fo l lows  : 

r e l i e f  : 1.6-1.65 
b i r e f r i n g e n c e  : 0.20-0.30 
c o l o r  : c o l o r l e s s  i n  t h i n  s e c t i o n  
form : t a b u l a r ,  one f a i n t  c leavage  p a r a l l e l  t o  l eng th ;  minera l  i s  

e x t i n c t i o n  : p a r a l l e l  t o  c leavage  
o r i e n t a t i o n  : c leavage  t r a c e s  p a r a l l e l  t o  t h e  f a s t e r  r a y  
i n t e r f e r e n c e  f i g u r e  : p o s i t i v e  b i a x i a l ,  a x i a l  a n g l e  approx. 60 

probably o r  t ho r homb i c  

0 

A p o s s i b l e  c a n d i d a t e  f o r  t h i s  minera l  i s  p r e h n i t e ,  which i s  not  uncommon i n  
con tac t  metamorposed ca l ca reous  rocks .  However, i t ' s  i d e n t i t y  could no t  be  
confirmed wi th  c e r t a i n t y .  

Opaques occur  as small (up t o  0.3 mm) ,  anhedra l  g r a i n s  and aggrega tes ,  disseminated 
throughout t h e  rock .  A few t h i n  f r a c t u r e s  l o c a l l y  c o n t a i n  s m a l l  amounts of  opaques 
as w e l l .  The l i m o n i t i c  s t a i n  and f r a c t u r e  f i l l i n g s ,  v i s i b l e  i n  handspecimen, are 
due t o  o x i d a t i o n  of  t h e s e  opaques. 

Sphene occur s  as minute ,  accessory  g r a i n s ,  commonly wedge shaped, s c a t t e r e d  through- 
o u t  t h e  specimen. 



Specimen : D3b 

C l a s s i f i c a t i o n  : C a l c - s i l i c a t e  h o r n f e l s  

Mode : e s s e n t i a l l y  as i n  D3a, w i th  s l i g h t  v a r i a t i o n s  i n  minera l  abundances 

Descr ip t ion  : The bulk  of D3b i s  q u i t e  s i m i l a r  t o  specimen D3a, and t h e s e  
rocks  are undoubtedly c l o s e l y  r e l a t e d .  D3b i s  e s s e n t i a l l y  composed of a very  
f i n e  gra ined ,  g r a n o b l a s t i c  mosaic of d iops ide ,  qua r t z ,  c a l c i t e ,  c l i n o z o i s i t e ,  
and l o c a l i z e d  a long  d i s c r e t e  bands, some K-spar. The o r i g i n a l  banded n a t u r e  of 
t h i s  sample is  w e l l  p reserved ,  and accentua ted  by t h e  presence,  a t  t h e  t o p  edge 
of t h e  s e c t i o n ,  of a da rk  band of r e l a t i v e l y  un-metasomatized a c t i n o l i t e  ho rn fe l s .  
This  band i s  most probably of t h e  same rock  t y p e  as specimen D2,  sugges t ing  
o r i g i n a l  i n t e r l a y e r i n g  of t u f f aceous  rocks  (D2) wi th  h ighly  ca l ca reous  t u f f s  
o r  impure l imes tones ,  now represented  by D3b. The boundary between t h e  two l a y e r s  
i s  q u i t e  ab rup t ,  and s a d 1  l oad  s t r u c t u r e s  are preserved i n  handspecimen. I n  
t h i n  s e c t i o n  t h e  boundary is marked by a narrow ( < l m m  t h i c k )  zone con ta in ing  
r e l a t i v e l y  c o a r s e  gra ined  a c t i n o l i t e  (up t o  0 .7  rn long) .  It appears  that  u n i t s  
r ep resen ted  by D2 and D3a, D3b and D3c w e r e  metamorphosed s imultaneously.  

D3a, and c a l c i t e  forms i r r e g u l a r ,  medium gra ined ,  tongue shaped ' ve ins '  w i th in  
t h e  main body of t h e  rock.  F rac tu re  f i l l i n g s  and s m a l l  v e i n l e t s  of ca lc i te ,  
a s s o c i a t e d  w i t h  small amounts of f i n e  gra ined  qua r t z ,  are p resen t  as w e l l .  

Calcite and c l i n o z o i s i t e  are present  i n  g r e a t e r  q u a n t i t y  than  i n  specimen 

SDecimen : D3c 

C l a s s i f i c a t i o n  : Calc-silicate h o r n f e l s  / ca lc i t e  b recc ia  

Mode : Calcite 45-50 
Quartz 10 
Mineral X 10 
Diops i d  e 15  
C 1  inozo i s  it e 15 
Garnet 1 
Opaques <1 

Descr ip t ion  : The cataclastic,  b recc ia t ed  appearance of t h i s  sample i n  hand- 
specimen, coupled w i t h  i t ' s  mineralogy as seen  i n  t h i n  s e c t i o n ,  l e a d  t o  t h e  
conclus ion  t h a t  t h i s  specimen is  from a zone of b r i t t l e  deformation w i t h i n  a 
r o c k  type  r a t h e r  similar t o  D3a and D3b. The upper l e f t  hand corner  of t h e  s e c t i o n  
con ta ins  a r e l a t i v e l y  undeformed domain i n  which primary, premetamorphic l a y e r i n g  
i s  s t i l l  v i s i b l e ;  t h i s  i s  a l s o  ev ident  i n  handspecimen. This  domain is  somewhat 
r i c h e r  i n  qua r t z  and c o a r s e r  gra ined  than  e i t h e r  D3a o r  D3b, bu t  o the rwise  i s  
q u i t e  similar t o  t h e s e  specimens. 

and s i n g l e  g r a i n s  of s l i g h t l y  deformed c a l c i t e  (up t o  7 mm a c r o s s ) ,  as  w e l l  as 
less  abundant a g r e g a t e s  of undulose quar tz  (3mm), enclosed i n  a granula ted ,  f i n e  
grained groundmass of c a l c i t e  (commonly w i t h  a f e a t h e r y  h a b i t ) ,  qua r t z ,  minera l  X, 
d iops ide  and c l i n o z o i s i t e .  The ma t r ix  is  commonly q u i t e  vuggy. 

A unique f e a t u r e  of t h i s  sample is  t h e  presence  of smal l  amounts of medium t o  
f i n e  gra ined ,  anhedra l ,  b i r e f r i n g e n t  ga rne t  a long  t h e  boundary of t h e  c a t a c l a s t i c  
and undeformed domains. A few s m a l l  g r a i n s  of ga rne t  occur  withi'n t h e  undeformed 

p a r t  o f  t h i s  rock  as w e l l .  

The b r e c c i a t e d ,  main p a r t  of t h e  s e c t i o n  c o n s i s t s  of coa r se  gra ined  ag rega te s  



Specimen : D4 

C l a s s i f i c a t i o n  : Al te red ,  amphibole bea r ing  qua r t z  monzonite / quar t z  monzodior i te  

Mode : P l a g i o c l a s e  ( a l b i t e )  
K- s par  
Amphibole 
Quartz 
Epido t e/ c l  inozo is it e 
White m i c a  
Calcite 
A p a t i t e  
Sphene 
Zircon 
Opaque s 

3 

30-35 
2 5-3 0 
10-15 
5-10 

<10 

1 
< 1  
1 

t r  
2-3 

Desc r ip t ion  : Grey, medium g ra ined ,  equ ig ranu la r  p l u t o n i c  o r  subvolcanic  i n t r u s i v e  
rock.  The s t a i n e d  s e c t i o n  cut-off  c l e a r l y  shows t h e  monzoni t ic  
a f f i n i t y  of t h i s  specimen. The t e x t u r e  is  somewhat p o i k i l i t i c ,  
w i t h  f a i r l y  l a r g e  g r a i n s  of  K-spar envelopping o t h e r  c o n s t i t u e n t s .  
Otherwise t h e  t e x t u r e  is b e s t  desc r ibed  as hypidiomorphic g ranu la r .  
The s e c t i o n  i s  c u t  by t h i n ,  p a r a l l e l  f r a c t u r e s  pe rpend icu la r  t o  
t h e  l e n g t h .  

P l a g i o c l a s e  i s  t h e  dominant minera l  of  t h i s  specimen, forming s e v e r e l y  a l t e r e d ,  
anhedra l  t o  subhedra l  g r a i n s  up t o  1 mm i n  s i z e .  A l t e r a t i o n  products  i nc lude  
wh i t e  m i c a ,  e p i d o t e / c l i n o z o i s i t e ,  and calcite.  The a l b i t i c  composition of  t h e  
p l a g i o c l a s e  is  undoubtedly due t o  a l t e r a t i o n  from a o r i g n a l l y  more c a l c i c  v a r i e t y .  
Seve ra l  r e l a t i v e l y  euhedra l  g r a i n s  show rel ic t  a l b i t e  twinning.  

K-feldspar (microc l ine)  occur s  as f a i r l y  l a r g e  anhedra l  t o  subhedral  g r a i n s  
(up t o  3 nm) which commonly are somewhat p o i k i l i t i c  and form small c l u s t e r s .  The 
c r y s t a l  o u t l i n e s  are h igh ly  i r r e g u l a r ,  a p p a r e n t l y  as a r e s u l t  of p e r v a s i v e  alter-  
a t  ion  of neighbouring mine ra l s .  

Quartz forms s m a l l  anhedra l  g r a i n s  up t o  0.8 mm i n  s i z e ,  i n d i v i d u a l l y  s c a t t e r e d  
throughout t h e  specimen. It is  r e a d i l y  d i s t i n g u i s h e d  from t h e  ozher  c o n s t i t u e n t s  
due t o  i t ' s  c l a r i t y .  

Amphibole forms ragged,  subhedra l  pr isms up t o  3 mm long.  Most have a corroded 
appearance and have e v i d e n t l y  been a f f e c t e d  by a l t e r a t  ion  of  neighbouring mine ra l s .  
The amphibole i s  on ly  v e r y  f a i n t l y  co loured  i n  t r a n s m i t t e d  l i g h t  (very pale .  
green)  and consequent ly  no t  n o t i c a b l y  p l eochro ic ;  i t  may be  a p a r g a s i t i c  hornblende. 
There is  a p o s s i b i l i t y  that t h e  amphibole i s  i n  f a c t  de r ived  from primary pyroxene 
through u r a l i t i z a t i o n ,  but  s i n c e  no pyroxene w a s  observed,  t h i s  cannot  b e  s t a t e d  
w i t h  confidence.  

Small aggrega tes  of  secondary ( d e u t e r i c )  w h i t e  m i c a  ( 'muscovi te ' ) ,  ep ido te / c l ino -  
z o i s i t e  and c a l c i t e  are i r r e g u l a r l y  s c a t t e r e d  throughout  t h e  specimen, p a r t i c u l a r l y  
i n  p l ag ioc la se ,  which i s  commonly almost  comple te ly  r ep laced  by t h e s e  mine ra l s .  
A few K-spar g r a i n s  c o n t a i n  pa t ches  (up t o  0.8 mm) of anomalous b l u e  c l i n o z o i s i t e .  
Loca l ly  t h e s e  mine ra l s  p a r t i a l l y  r e p l a c e  amphibole, and ca l c i t e  l i n e s  t h i n ,  hair- I 

f i n e  f r a c t u r e s  which are o r i e n t e d  pe rpend icu la r  t o  t h e  l e n g t h  of t h e  s e c t i o n .  

Accessories  are sphene, a p a t i t e  and z i r c o n ,  which occur  s c a t t e r e d  throughout  t h e  
sample. Zircon (trace amounts) and a p a t i t e  form s m a l l ,  euhedra l  c r y s t a l s ,  whereas 
sphene commonly has a more anhedra l  shape, and occur s  as l a r g e r  g r a i n s  (up t o  0.5 

Opaques occur  as  very  i r r e g u l a r ,  anhedra l  t o  subhedra l  g r a i n s  (up t o  1.8 mm a c r o s s )  
disseminated through t h e  specimen. Fbst of  t h e  opaques appear  t o  be  of primary 
magmatic o r i g i n ,  bu t  may have been remobi l ized  ( p a r t i a l l y )  du r ing  a d e u t e r i c  
phase,  r e s u l t i n g  i n  l o c a l  o v e r p r i n t i n g  r e l a t i o n s  w i t h  o t h e r  magmatic minera ls .  Minor 
amounts occur  a long  t h e  f r a c t u r e s  mentioned previouzly ,  t o g e t h e r  w i t h  some l imon i t e .  

mm). 



SDecimen : D5 

C l a s s i f i c a t i o n  : Al te red ,  amphibole bear ing  quar tz  d i o r i t e  

Mode : P l a g i o c l a s e  ( a l b i t e )  
Amphibo 1 e 
Quartz 
K-spar 
Ep ido t e/ c l  inozo i s  i t  e 
White m i c a  
Sphene 
A p a t i t e  
Zircon 
Opa qu e s 

35 
20-25 

10 
5 

15 
5-10 

1-2 
1 

t r  
3 -4 

Descr ip t ion  : Brownish grey,  medium grained p lu ton ic  o r  subvolcanic  i n t r u s i v e  
rock. S t a i n i n g  of t h e  s e c t i o n  cu-off p o i n t s  t o  t h e  d i o r i t i c  n a t u r e  of t h i s  I 

specimen. Under t h e  microscope t h i s  specimen is  ev iden t ly  q u i t e  s i m i l a r  t o  
specimen D4,  t h e  only  obvious d i f f e r e n c e  being t h e  much lower K-spar and much 
h igher  e p i d o t e / c l i n o z o i s i t e  con ten t  of t h i s  rock. C a l c i t e  is  absen t  from t h i s  
specimen. I n  t e r m s  of o t h e r  minera ls ,  as w e l l  as t e x t u r a l  r e l a t i o n s h i p s ,  t h i s  
sample i s  n e v e r t h e l e s s  so  s i m i l a r  t o  D4 as t o  s t rong ly  suggest  a gene t i c  r e l a t i o n  
between t h e  two, w i t h  D4 r e p r e s e n t i n g  a border  f a c i e s  o r  modified o f f s h o o t  of D5. 
Except f o r  K-feldspar ,  t h e  mode and d e s c r i p t i o n s  f o r  t h e  i n d i v i d u a l  mine ra l s  
of t h i s  sample are q u i t e  s i m i l a r  t o  zhose of D4.  

t h i n  f r a c t u r e s  l i n e d  by Fe-hydroxides. 
The bottom p a r t  of t h e  s e c t i o n  i s  f r a c t u r e d  p a r a l l e l  t o  t h e  s e c t i o n  edge, w i t h  

Specimen : D6 

C l a s s i f i c a t i o n  : Severe ly  a l t e r e d  qua r t z  d i o r i t e  ( ? )  

Mode : C a l c i t e  50 
K a o l i n i t e  + whi te  m i c a  25-30 
P la  g i o c l a  s e ( a1 b it e )  
Quartz 5 

A p a t i t e  1 
Opaques 1-2 

10  

K-spar 2 -3 

Descr ip t ion  : Pervas ive ly  a l t e r e d ,  f r a c t u r e d  and ve ined ,  brownish grey,  medium 
grained p lu ton ic  o r  subvolcanic  i n t r u s i v e  rock.  Low K-spar conten t  p o i n t s  t o  d i o r i t i c  
a f f i n i t y .  The specimen i s  h ighly  ca l ca reous  (HC1 tes t ) .  

longer  ev ident .  Remnant g r a i n s  of qua r t z ,  p l a g i o c l a s e  ( a l b i t e )  , K-spar (microc l ine)  , 
a p a t i t e  and opaques sugges t ,  bu t  do not  prove, s imi la r i t i es  wi th  specimens D4 and 
D5. A o r i g i n a l l y  medium gra ined ,  poss ib ly  hypidiomorphic g ranu la r  t e x t u r e  is  
poorly preserved under a patchy o v e r p r i n t  of secondary minera ls .  It i s  not  clear 
wether o r  no t  t h i s  rock  conta ined  any amphiboles p r i o r  t o  a l t e r a t i o n .  I n  any case, 
a primary qua r t z  d i o r i t i c  composition appears  most l i k e l y  f o r  t h i s  sample. 

Calcite gene ra l ly  occur s  as  ve ry  f i n e  gra ined  aggrega tes  and patchworks enc los ing  
remnants and a l t e r e d  v a r i e t i e s  o f  primary minera ls .  K a o l i n i t e  forms i r r e g u l a r  
f l a k e s ,  commonly of shredded o r  aggrega te  form, which r e p l a c e  primary f e l d s p a r s .  
These f l a k e s  range  up t o  3 mm i n  s i z e .  White m i c a ,  d i s t i n g u i s h a b l e  from k a o l i n i t e  
by i t ' s  h igher  b i r e f r i n g e n c e ,  occurs  i n  a similar f a sh ion  as i n  specimens D4 and D5. 

Remnant primary mine ra l s  (qua r t z ,  microc l ine ,  p l ag ioc la se ,  a p a t i t e  and opaques) 
can be c l e a r l y  d i s t i n g u i s h e d ,  a l though many are ove rp r in t ed  by secondary mine ra l s ,  
and, wi th  t h e  except ion  of  a p a t i t e  and opaques, have very  i r r e g u l a r  borders .  Some 
p l a g i o c l a s e  g r a i n s  show r e l i c t  a l b i t e  twinning, and a few g r a i n s  of  K-spar have 

Due t o  t h e  severe a l t e r a t i o n ,  t h e  o r i g i n a l  n a t u r e  of t h i s  specimen is  no 

The main a l t e r a t i o n  assemblage is  c a l c i t e - w h i t e  m i c a  ( 'muscovi te ' ) -kaol in i te .  



Specimen D6 c o n t .  

character is t ic  m i c r o c l i n e  c r o s s - h a t c h i n g .  
The specimen i s  c u t  by numerous c a l c i t e - f i l l e d  f r a c t u r e s  and rep lacement  t y p e  

v e i n l e t s  composed o f  ca l c i t e  p l u s  minor amounts of q u a r t z .  A 3-6 mm t h i c k  v e i n  
composed of r e l a t i v e l y  c o a r s e  g r a i n e d ,  s t r a i n e d  q u a r t z ,  a l b i t e  and minor c a l c i t e  
c u t s  a c r o s s  o n e  of  t h e  two t h i n  s e c t i o n s  of  t h i s  specimen. Borders  of t h i s  v e i n  
are l i n e d  by l i m o n i t e  s t a i n e d  c a l c i t e l s i d e r i t e .  The v e i n  i s  c u t  by f i n e ,  ca lc i te -  
f i l l e d  f r a c t u r e s ,  which probably  owe t h e i r  e x i s t e n c e  t o  t h e  same deformat ion  t h a t  
caused t h e  undulose  e x t i n c t i o n  i n  q u a r t z .  
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TABLE 3 

LEAD (PPM) s I LW R ( PPM) ARSENIC (PPM) GOLD (PPB) 
Sample Number S i z e  F r a c t i o n  Weight(gm) Min-Em E l  Paso Min-Em E l  Paso Min-Em E l  Paso Min-Em E l  Paso 

1. 1087 B +20 mesh 327 .37  14 

2 .  1086 B +20 m6sh 243.06 16 

3.  D 7 +20 mesh 136.36 13 

1. 1087 B -20+40 mesh 56 .31  3 7  

2 .  1086 B -20+40 mesh 88 .00  18 

3 .  D 7 -20+40 mesh 22.34 29 

1. 1087 B -40+80 mesh 3 4 . 3 1  38 

2 .  1086 B -40+80 mesh 5 4 . 4 4  25 

3.  D 7 -40+80 mesh 22 .34  29 

1.8 
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1.1 
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3 .1  

1.3 
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2 200 

2 80 

3200 
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350 

3500 

2 700 
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850 
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5 

5650 

795 

55 

89  10 

260 

5040 

1. 1087 B -80 mesh 101.47  78 6 1  5 . 8  5 . 8  8000 1490 7780 640 

2 .  1086 B -80 mesh 72 .20  35 22 4 . 2  2 . 7  5400 3 10 650 100 

3.  D 7 -80 mesh 48 .85  24 25 0 . 9  1 . 7  370 850  170 330 

AVERAGE GOLD 

T o t a l  Sample +80-20 mesh -20 mesh 
1. av 3256.37 4779.3  7357.44 
2 .  a v  ' 365.97  590 .48  416 .5  
3. a v  518.07 2168.59 1207.1  
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Prepared samples stored discarded 

rejects stored a discarded 
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I i CHEMEX LABS LTD. 
TELEPHONE (604) 984-0221 
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I N V G I C E  # : I 8 2 1 4 5 0 8  
SATE : 29-NOV-82 
P.0. # : NONE 

Sarnp le P r e p  Ag FA Au FA 
descriDtion c o d e  o z / T  OZ/t 

1 3 6 3 1  2 0 7  0145 Om028 
1 3 6 3 2  2 0 7  0-84 0,010 
1 3 6 3 3  2 0 7  1 0 4 2  0-250 
1 3 6 3 4  2 07 0.18 0,003 
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T-16 2G7 1m02 0.096 
T - l a  207  Om42 01052 
T - 2 0  2 0 7  0-84 0,066 
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MEMBER Registered Assayert Province o f  Sritish C o l u m b i a  @ CANADIAN TESTING 
ASSOCIATION 
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File No. 2-883 Date samples received Nov.1/82. 

Samples submitted by: 
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Report on: 1 0 1  p u l p s  Geochem samples 
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