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INTRODUCTION 

In 1993, Teck Corporation optioned the Bear-Cub property, a potential copper-gold skarn 
prospect in the northern periphery of the Greenwood mining camp. The primary producer in the 
Greenwood camp was the Phoenix copper skarn deposit which yielded 27 million tonnes of ore 
between 1900 to 1976. The Bear-Cub property is located approximately 10 km north of the 
Phoenix orebody. 

During a 1993 Teck exploration program, 607.2 m of drilling was carried out on the Bear-Cub 
property by Teck in six drill holes. All holes, except drill hole 93-BC-06, were generally devoid 
of signifcant mineralization. Drill hole 93-BC-06 contained a skarned -sulphide interval from 
16.5 to 19.3 (2.8)m assaying 2.2% copper and 2.2 g/t gold. 

During 1995, Teck carried out an exploration program on the Bear-Cub property from May 27 to 
June 15. Work consisted of general prospecting and sampling throughout known or potential 
areas of skarn mineralization. Prospecting was followed by a program of diamond drilling 
totalling 755.4 m in six drill holes. The diamond drilling was carried out near an old mineral 
prospect known as the “Rambler”. The “Rambler” workings consist of two old shafts, and 
several pits and trenches, developed on disseminated to massive concentrations of pyrite, 
chalcopyrite and pyrrhotite within fracturedbrecciated calcareous garnet-epidote-chlorite skarn. 
Significant skarn related mineralization was encountered in four of the six holes drilled. 

The Bear-Cub claims require further exploration to better define the mineralized skarn zone as 
located by the 1995 Teck drill program. In the area of known skarn mineralization, the property 
requires grid surveys along a northwest trending skarn belt which is known to extend at least 1.5 
km. Geophysical and geochemical surveys should be carried out before further drilling is carried 
out on the Bear-Cub property. 

LOCATION, ACCESS 

The property is accessed from Highway # 3, which connects the towns of Greenwood and Grand 
Forks. A secondary logging road leaves Highway # 3 at the small settlement of Eholt and runs 
approximately 3 km north to reach the South Pass Creek area of the property. Access throughout 
the property is provided by 
bank of South Pass Creek. 

the main logging road and several spur roads that follow the north 
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CLAIMS 

The Bear-Cub property consists of the following claims as staked under the Modified grid system 
as well as 2 - post claim system. 

All claims are currently owned by Teck Corporation . Assessment work as described in this 
report will be used to apply maximum credit for the claims listed above. 

Please note that the Bear claim has been reduced in size as a result of a ruling that gave the pre- 
existing Eholt claim (# 2 15004) precedence over the Bear claim. 

HISTORY 

Lode mineralization was first recorded in the Greenwood area near Boundary Falls in 1884 and by 
1900 most of the important deposits had been found. Development was stimulated by the 
completion of a railway and construction of a major smelter at Grand Forks in 1900. Production 
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from the mines at Phoenix reached a peak delivery in 1913 of more than a million tons of ore. 
Labour disputes indirectly caused closure of the Grand Forks smelter and many of the mines in 
1919. 

Large scale open-pit production from the Motherlode and Phoenix orebodies was carried out 
from the late 1950’s until the exhaustion of the Phoenix orebody in 1976. 

Published information relative to the immediate claim area is generally lacking. There are a 
number of old shallow pits, shafts and small trenches with most occurring in variably skarned 
greenstones (metavolcanics). 

GEOLOGY AND MINERALIZATION 

There is generally poor outcrop exposure over the claim area, except as exposed along roadcuts 
or by previous mineral exploration activity (shafts, trenches). 

Geologic mapping by Fyles ( BCMEMPR: 0. F. 1990-25 ) shows the claims to be underlain by a 
central area of Knob Hill Group, consisting of greenstone, pillow lava and breccia, amphibolite 
and minor limestone. The Knob Hill Group is dated at Carboniferous or Permian Age. All non 
intrusive rocks examined on the claim area fall mainly in the greenstone category. The west side 
of the claim area is underlain by Jurassic and Cretaceous Nelson Plutonic rocks, primarily quartz 
diorite and granodiorite. The eastern portion of the claims is underlain by Eocene Age Penticton 
Group, consisting of dikes, sills and intrusions of syenite, rhyodacite, monzonite and diorite. 
(Coryell Intrusions) 

There is considerable controversy regarding the actual age of mineralized, skarn host rocks on the 
Bear-Cub property. Although recently mapped as Knob Hill Group, the skarns bear a marked 
similarity to mineralized skarn zones at the Dead Honda zone, which are reported to occur in 
rocks of the Brooklyn Formation (Triassic). In ascending order, the Brooklyn Formation can be 
subdivided into basal sharpstone conglomerate, limestone and andesitic volcanics. It is therefore 
proposed that mineralized skarn zones on the Bear-Cub claims may in fact be correlatable with the 
upper unit of the Brooklyn Formation, rather than part of the Knob Hill Group. 

All significant sulphide mineralization seen on the Bear-Cub claims was found to occur in variably 
skarned greenstones, derived from a fine grain andesite protolith, usually in relative proximity to 
strong fault structures. 

Sulphides consist of disseminations and pods of pyrrhotite, pyrite, chalcopyrite and minor 
localized sphalerite. 

Calcsilicate skams are generally calcite rich with lesser quartz and variable concentrations of 
garnet (almandine), epidote, chlorite/biotite. Chalcopyrite is concentrated in quartz poor sections 
and is intimately associated with garnet-epidote-tremolite/actinolite. Increase in gold values are 
directly proportional to higher chalcopyrite concentrations. 
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Secondary veinlets within skarn zones in order of abundance are 1. calcite 2. calcite-chalcedony 
and 3. chalcedony. Chalcedonic veinlets are more prevalent in more sulphide rich zones and are 
probably an alteration effect of later stage skarning/mineralization processes Geologic mapping, 
rock sampling and diamond drill sites are represented on Figures # 3, 4 and 5 at the back of this 
report. 

It is important to note the significance of the geochemical signature of surface and drill core 
samples and their similarity to other skarn deposit geochemistry in the Greenwood camp. Many 
samples from the 1995 Teck exploration programme are anomalous in such diagnostic elements as 
Mo, Cu, Zn, Co, As, Sb, Bi, Ag and Au. 

PETROGRAPHIC STUDY 

At the completion of the drill program, twelve drill core samples were selected for petrographic 
study. These samples are representative of the different rock types as observed throughout the 
1995 drill hole program. 

The rock types have been grouped into (A) Skarn, (B) Volcanic to Hypabyssal rocks and (C) 
Hypabyssal Plutonic rocks. 

Samples are numbered by drill hole number as well as depth in hole in metres (e.g. Sample #5,  
23.25). and are described in detail in Appendix 7 at the back of this report. 

PROSPECTING PROGRAM 

On the Bear-Cub property, a belt of skarned ‘greenstones occurs for approximately 1.5 km along a 
northwesterly trend, extending from South Pass Creek to the area around diamond drill hole 93- 
BC-06. The overall extent of this zone is not well known due to extensive overburden cover. 
This skarn belt extends continuously to the south onto the adjoining Eholt claims, currently held 
and explored by Otvana Minerals Coy .  

Skarn mineralization on Orvana’s “Dead Honda” zone is located approximately 1.2 km south of 
Teck’s “Rambler” showing. Orvana’s exploration has focused on a northeast trending structural, 
mineralized skarn trend which has been followed out along 250 m of strike, but exploration on a 
more northerly trend towards Teck’s “Rambler” zone has not yet been explored by diamond 
drilling. 

During the Teck exploration program, skarn zones on the Bear, Cub 1, and Cub 2 mineral claims 
were prospected and sampled. Areas around the Rambler workings as well as minor mineralized 
exposures around drill hole 93-BC-06 were examined and sampled in greatest detail. Sampling 
locations are shown on Figures 3 ,4  and 5 at the back of this report. 
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Several mineralized skarn zones on the Eholt claims were also examined. These zones included 
the ” Dead Honda” zone as well as several trenches on the conspicuous steep sided hill lying 
between the “Dead Honda” zone and the “Rambler” zone. There appears to be strong lithological 
continuity between the “Dead Honda” zone and the “Rambler” zone. These two areas may be 
related by a common structural control and it has been suggested that mineralization is localized 
along a possible regional thrust fault. It is strongly recommended that future diamond drilling be 
carried out to test for possible intervening mineralization between these two known zones. 

Areas of mineralized skarn around the Rambler showing as well as mineral showings around drill 
hole 93-BC-06 were tested using a Beep Mat, model BM-IV electromagnetic survey instrument, 
The instrument was used as a reconnaissance tool to determine the extent of known mineral 
showings. The Beep Mat instrument discriminates between conductive and magnetic forms of 
mineralization, but only to shallow depths (< 2m). Numerous localized conductors were located 
near known workings, but no new mineralized zones were discovered. 

A broad magnetic anomaly was found along the main logging road, lying approximately 110 m 
southeast of the collar of drill hole 93-BC-06. This anomaly lies approximately on line with the 
assumed strike of a projected mineralized skarn zone lying between the drill hole 93-BC-06 
showing area and the Rambler showings area. This area should be further investigated by 
geophysical and geochemical surveys and eventually by diamond drilling. 

DIAMOND DRILL PROGRAM 

Diamond drilling was carried out over the Bear claim from June 1 to June 15, 1995. All drilling 
was of NQ size and totalled 755.4 m in six holes from four separate set-ups. The drilling was 
carried out by Lone Ranger Diamond Drilling Ltd. of Lumby, B.C. Drill core is stored with one 
of the original claim owners in Grand Forks, B.C. 

Particulars of the 1995 drill program are given as follows: 

- 95-B-0 1 90” I 95-B-02 -50” 145” 136.25 

95-B-05 157.00 
95-B-06 -45” 143.90 

Drill collars were located using a hip chain, in conjunction with known road locations. Elevations 
were determined using a Thommen pocket altimeter. 
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DRILL PROGRAM RESULTS 

66.1-69.0 (2.9) 518 ppb 0.6 19.5 ppm I_ 72.0-75.0 (3.0) 4.82 g/t 0.96 24.52 g/t 

The 1993 diamond drill program on the Bear property was carried out primarily in an attempt to 
locate possible large-tonnage skarn style mineralization, at depth. The drill program did not 
locate skarn zones of economic grade or thickness. However, drill hole 93-BC-06 did intersect a 
2.8 m interval of semi-massive pyrite-chalcopyrite assaying 2.2% Cu and 2.2 g/t Au within a 23 m 
skarn zone. 

Of the six drill holes from the 1995 program, three of the holes intersected copper-gold skarn 
mineralization of promising grade and thickness. 

The purpose of the 1995 drill program was to test the area of skarn mineralization in the vicinity 
of the main “Rambler” shaft. The holes were drilled to determine the extent of the sulphide zone 
seen at the top of the shaft as well as other showings located within 100 m of the shaft. The drill 
program was successful in locating mineralized copper-gold zones in three of the holes, but the 
overall extent or strike of the mineralized skarn zone has yet to be determined. 

Diamond dnll hole 95-B-01 was drilled vertically on the main access road immediately uphill of 
the Ratnbler shaft.The hole was drilled to a depth of 75.3 m and contained intervals of andesitic 
greenstone with variable degrees of alteration (skarn) and brecciation. Although significant 
amounts of pyrite were present in brecciated skarn sections, copper and gold values were 
generally low. This hole also contained two intervals of pink biotite syenite. 

Diamond drill hole 95-B-02 was drilled from the same location as hole 95-B-01 and directed at 
-50” dip towards the Rambler shaft. This hole returned the most signifcant mineralized interval 
from the drill program. Assay values for drill hole 95-B-02 are as follows: 

11 75.0-80.0 (5.0) I 360DDb I 0.535 I 14.0DDm 11 
1 80.0-93.5 (13.5) I 283 ppb I 1556ppm I 2.3 ppm ]J 

Mineralization is hosted in fracturedlbrecciated, calcareous, garnet-epidote-chlorite skarn. The 
higher grade sections (66.1-80.0 m) contain conspicuous bands, patches and disseminations of 
mixed pyrite-chalcopyrite which is closely associated with strong skarn alteration. Chalcopyrite 
appears to have the greatest association with almandine garnet. Skarn alteration persists to the 
bottom of the hole at 136.25 m, but mineralization content shows a marked decrease at a fault 
contact at 114.65 m. The main mineralized skarn horizon in this hole appears to be fault 
bounded, with the upper fault contact at 66.1 m and the lower contact at 1 14.65 m. 

The two flat lying biotite syenite sills that were present in drill hole 95-B-01 were also intersected 
in drill hole 95-B-02. 
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Drill hole 95-B-03, drillled to 136.25 m, was drilled on a westerly azimuth from the main access 
road, in an attempt to intersect the northerly extension to the mineralized skarn zone intersected in 
drill hole 95-B-02. 

Drill hole #3 was not successhl in locating any economic mineralization, but showed a downhole 
progression of porphyritic rhyodacite (25% of hole), non-mineralized greenstones (40%) and 
diorite (10%). Four intervals of biotite syenite sill comprised 25% of the hole. The rhyodacite 
unit at the top of the hole (4.9-32.4 m) contained a strong fault zone from 11.0 to 18.4 m. 

Drill hole 95-B-04 was drilled to 106.7 m depth from a previously trenched, gossanous area, 40 m 
southeast of the Rambler shaft. This hole also attempted to intersect the mineralized skarn zone 
as intersected in drill hole 95-B-02. This hole was drilled entirely within siliceous, 
fracturedhrecciated greenstones. The extent of skarning and chalcopyrite mineralization was 
considerably less than that of drill hole #2, but a pronounced zone of brecciated skarn was 
intersected from 53.1 to 67.0 m with associated chlorite, garnet, carbonate alteration. Within this 
zone was intersected a band of semi-massive to massive mixed fine grained pyrite-pyrrhotite and 
minor chalcopyrite from 63.85 to 65.0 (1.15) m. A sample over the interval, 63.7-65.23(1.53)m 
assayed 1.2% Cu and 1.5 g/t Au. This hole ended in skarn alteration from 97.5-106.7 m, but 
contained only minor sporadic pyrite. Two intervals of biotite syenite sill made up 20% of the 
total hole footage. 

Drill hole 95-B-05 was drilled from the same set-up as hole #4, and drilled downslope on the 
same azimuth as drill hole 95-02. The hole was drilled to 157.0 m, with the upper portion in 
variably fracture and skarned greenstones to 125.0 m depth. The uppermost skarn zone of the 
hole, from 6.0 to 21.8 m, contained the most significant values of the drill hole, assaying 0.37 g/t 
Au and 0.3% Cu across 16.0 m. This section was also anomalous in zinc, averaging 1441 ppm Zn. 

The lower portion of hole #5 is dominated from 125.0m to 150.8 m by altered porphyritic quartz 
monzonite. This section is unique in the presence of strongly sericitized plagioclase phenocrysts 
as well as pervasive replacement of magnetite by hematite. The lowermost portion of the hole, 
(150.8-157.0 m) is a rhyodacite crystal tuff containing angular fragments of K-feldspar, quartz 
and plagioclase, several volcanic fragment types and biotite in a cryptocrystalline, slightly to 
moderately foliated groundmass dominated by sericite. 

Drill hole 95-B-06, the final drill hole of the 1995 exploration program, was drilled to test 
possible skarn mineralization beneath an old shaft and trench, located approximately 75 m 
northwest of the Rambler shaft. This hole only contained trace sulphide mineralization and no 
samples were taken for assay. 

Hole # 6 was drilled to 143.9 m depth, with skarned greenstones from the top of the hole to 3 1.5 
m. From 31.5 to 90.3 m the section is dominated by porphyritic rhyodacite, with intervening 
bands of aphanitic biotite hornfels from 78.9 to 90.3 m. A syenite sill occurs from 54.8 to 65.8 m. 

From 90.3 to 110.0 m, hole #6 contains an interval of mottled, hybridized (quartz) diorite, 
followed by syenite sill (29.2m) to 139.2 m. The hole finished in fresh equigranular hornblende 
biotite (quartz) diorite. 
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It can be interpreted from the drill program that a prominent northeast structural trend exists 
throughout the Rambler showing area. This is also evidenced by a strong fiacture set at 040’ 
through the walls of the Rambler shaft. This northeast trend probably explains the general paucity 
of mineralized skarn zones in drill hole 95-B-04. Drill hole 95-B-04 was drilled parallel or sub- 
parallel to fault structures,. rather than across fault structures. These fault zones may represent 
relict hydrothermal conduits, which were active during the formation of the mineralized skarn 
zones. Skarn intensity with associated sulphide mineralization was seen to be strongest in 
proximity to major fault structures. 

Future drilling should be directed to the southwest fiom the Rambler shaft and drilled on either 
northwest or southeast azimuths. Drilling should also take into account the presence of a 
pronounced gully, leading downhill (southerly) from the Rambler shaft towards South Pass Creek. 
The gully may be the surface expression of possible mineralized fault-skarn zones, which should 
be investigated by hture trenching or diamond drilling programs. 

SUMMARY AND RECOMMENDATIONS 

Significant concentrations of skarn related copper-gold-silver mineralization were encountered in 
several diamond drill holes of the 1995 exploration program. Drilling was concentrated in the 
immediate area of the “Rambler” prospect. During 1993, copper-gold mineralization was 
encountered in drill hole 93-BC-06, located approximately 900 m northwest of the Rambler shaft. 

Orvana Minerals Inc. is presently carrying out exploration on a similar copper-gold skarn zone, 
located approximately 1.2 km south of the Rambler showing. Potential, therefore, exists between 
the two properties for a mineralized skarn zone, extending for at least 2.2 km, possibly oriented 
along a major northerly trending thrust fault. 

It is recommended that no hrther diamond drilling be carried out on the Bear-Cub claims until 
detailed surface surveys are carried out over areas of greatest mineral potential. This area would 
extend for approximately 1.5 krn between South Pass Creek to the area around drill hole 93-BC- 
06. Following grid establishment at 100 m line spacings, a program of magnetometer, VLF-EM, 
soils geochemistry and detailed mapping should be carried out over the grid area. 

If these surveys generate favorable anomalies, a hrther stage of diamond drilling should be 
considered for the Bear-Cub property. Further drilling will also be contingent upon results from 
the adjoining Eholt property currently under exploration by Orvana Minerals Inc. 

Future drilling should attempt to provide information relating orientatiodstructural control to the 
economic grades of skarn mineralization. In particular, there should be drill testing of the 
intervening skarn zone which is assumed to run continuously for approximately 1.2 km between 
Teck’s “Rambler” zone and Orvana’s “ Dead Honda” zone. Also, one or two drill holes should 
be considered to test the intervening area north of the Rambler showings towards drill hole 93- 
BC-06. These holes would be drilled in an attempt to show continuity of skarn zone 
mineralization between known mineralized areas. 
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APPENDIX 1 

COST STATEMENT 



A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

COST STATEMENT 

Salaries 
- G. Thomson ( Geologist ) 
- J. Laird (Prospector) 

30 days @ $250 day 
30 days @ $200 day 

Livinp Costs ( Motel, Meals ) 

TransDortation ( Truck Rental, gas ) 

Drilling ( Lone Ranger Diamond Drilling Ltd. ) 
- 755.4 m N Q  core @ $47.15/m 

Assaving (Rossbacher Labs) 
- 110 core and 30 rock samples for Au 
- geochem. and 30 element ICP analysis; 
- 31 Au assays, 16 Ag assays, 45 Cu assays, 3 Pt, Pd assays 

ReDort PreDa ra tion 10 days @ $250 /day 

TeleD hone 

Field Sumlies 

ShiDDing 

BeeD-Mat Rental 

PetroeraDhic Study (Vancouver Petrographics) 
- 12 samples: thin sections and descriptions 

Total: 

$7,500.00 
$6,000.00 

$2,295.30 

$2,663.00 

35,620.18 

$2,898.25 

$2,500.00 

$222.54 

$76 1.67 

$72.80 

$640.80 

$1,500.00 

$62,776.29 
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CERTIFICATE OF OUALIFICATIONS 

Gregory R. Thomson, P. Geo. 

I hereby certify that: 

1. I graduated from the University of British Columbia in 1970 with a B.Sc. degree in 
geology. 

2. I am a member in good standing of the Association of Professional Engineers and 
Geoscientists of the Province of British Columbia. 

3. I have worked since graduation as an exploration geologist, mostly in the province of 
British Columbia. 

4. The work described herein was carried out under my direct supervision. 

G. R. Thomson, P.Geo. 
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Jan.  1990. 

GEOCHEMICAL ANALYTICAL METHODS CURRENTLY I N  USE AT 
ROSSBACHER LABORCITORY LTD. 

A, SAMPLE PREPARATION 

1. Geochem. Soi l  a n d  Silt: 
S a m p l e s  are d r i e d  and  c - . i f t e d  t o  m i n u s  K) Plesh, 

t h r o u g h  s t a i n l e c c  steel o r  n y i o n  s c r e e n s .  

P. METHODS O F  ANALYSIS 

1. 

- 
L-  

3, 

4, 

c 4. 

6 ,  

M u l t i  e l e m e n t :  (Mo. Cu, N i ,  Co,  Mn, Fe. A g ,  Zn, Pb, Cd, A s ) :  
~ : t . 5 : 1  G r a m  sample is d i a e c t e d  f o r  four h o u r s  w i t h  

a 15:135 m1::ture G f  N i t r i c - P e r c h l o r i c  a c i d .  The  
resulting e::tract is a n a l v z e d  tv A t o m i c  C?ctcc;ort.tion 
c p e r t r o c c o p v  , u s i n g  B a c k g r o u n d  C c r r r e c  t i c j n  w h e r e  
& p p r o o r  1 a te 

Ant imonv : 
i:i.Zii G r a m  c a m p l e  is $ u s e d  w i t h  Ammonium Ic?dide  a n d  

d i c c a l v e d .  The  r e s u l t i n g  z , o l u t i o n  is e x t r a c t e d  i n t o  
TOPCi/-f-lIEi::: and a n a l y z e i  by A t o m i c  A b c , c . r b t i o n  s p e c t r n -  
5 c 0 I2 '.,' . 

Arsen ic  : ( G e n e r a t i o n  Method 1 
(3.25 G r a m  s a m p l e  i=. d i g e s t e d  w i t h  N i t r i c - P e r c h l o r i c  

acid. A r s e n i c  f r o m  t h e  Z o l u t i o n  is c o n v e r t e d  t o  G r s i n e r  
w h i c h  i n  turn reacts w i t h  r . i l v e r  D.D.C. The r e s u i t i n g  
c c j i ~ t i a n  is a n a l y z e d  by c o l o r i m e t r y .  

. .  
B a r i u m :  

0.20 G r a m  s a m p l e  is r e p e a t e d l y  d i g e s t e d  w i t h  HClOa- 
HNG.x and H F .  The s a l u t i o n  is a n a i y z e d  by atomic absorb- 
t i o n  z p e c t r c s c o p y  . 

F i o q e o c h e m i c a l :  
r- ~ A I T I G ~ ~ S  are d r i e d  a n d  a shed  a t  550OC. The r e c u l t i n g  

ash a n a l \ / z c d  as i n  X 1  . . & l u l t i e l e m e n t  A n a l y s i s .  



METHODS O F  ANALYSIS (CONT'D) 

7.  Chromium: 
(:).25 Gt-airc s a m p l e  is. f u s e d  w i t h  SQdium F'i.ro:cide. The 

~ . o l u t i @ n  is a n a l y r e d  by atomic a b s @ r b t i o n  s ~ e c t r @ ~ c o p y .  

3. Fluorine: 
0.50 G r a m  sample is f u s e d  w i t h  C a r b o n a t e  Flu;.:. and 

d i s s G l v e d .  T h e  s o l ' u t i o n  is. a n a l y s e d  f o r  F l u o r i n e  by 
use a+ a n  I o n  S e l e c t i v e  E i e c t r a d e .  

3 
3 

9. Gold  A R I A A S :  
1t:j.G Gram ssmple is r o a s t e d  a t  55iI)°C and d i s s o l v e d  

i n  A q u a  i i 'eqia.  The r e z u l t i n q  s o l u t i o n  is subjected t~ 
a PlIEK e x t r a c t i o n .  and t h e  e x t r a c t  is a n a l z e d  +or G o l d  
uk. inq A t o m i c  A b s o r b t i o n  s p e c t r o s c o p y .  

9G Gold  F A :  
i(3.C) G r a m  5;imple 1s fuEed w i t h  s p p r o p r i a t e  fluxes. 

artd t h e  r e s u l t i n g  l e a d  b u t t o n  is c u p e l l e d  to  p r o d u c e  c 
g o l d i s i l v e r  bead. The bead  is dissolved i n  A a u a  Keaia 
2nd analyzed for gold bv AAS.  

4 
10. Mercury: 

1 . C ) O  G r a m  s a m p l e  is d i q e c t e d  w i t h  Nitric artd Sui  f u r i c  
a c i d s .  The s c l u t i o n  i f  a n a l y z e d  by A t o m i c  A b s o r b t i o n  
s p e c t r o s c o p y ,  u s i n g  a c o l d  v a p o r  g e n e r a t i o n  t e c h n i a u e  I 

11. Partial E x t r a c t i o n  and  Feif ln  o x i d e s :  
0.50 G r a m  s a m p l e  is. e x t r a c t e d  u s i n q  o n e  of t h e  j - z i -  

lawing: hot cr  c o l d  Ci.5 N. HC1. 2.5X' E.D.T.A. .  A m m c r n i u n  
c i t ra te .  or o t h e r  selected G r g a n i c  s c i d s .  T h e  soicctlon 
is. a n a l y z e d  b y  CISE o f  A t o m i c  A b s o r b t i o n  s p e c t r o r c o p v .  

t 
t 
- - I  

12. pH: 
An aqueous suspe rcg ion  ~ x t  soil. cIr silt is p r e p a r e a .  

and  its pH is m e a s u r e d  by use a+ a pH m e + - e r .  

13. Rapid Silicate A n a l y s i s :  I 

Cj.10 G r a m  sample is f u s e d  with L i t h i u m  t l e t a b s r a t e .  
a n a  d i s ro lvc . . d  in 14N@.T. The - so lu t ic r rc  is a n a l y z e d  hy 
A t o m i c  A b s G r b t i a n  f o r  S i & ,  A1=0,. Fez&, PlqiJ, Ca0. 
NaZG, K=O. T i & ,  TiO,, i j=O=, and PlnO. 

14. T i n :  
G.50 G r a m  Ezmple is - a b l i m a t e d  bv f u s i o n  w i t h  Ammon- 

i u m  I o d i d e .  and d i c s o l v e d .  The resul t i n g  s o l u t i c r n  1-5 
extracted F r t t r l  TnF'U.;IlIEt::: a n d  a n a l y s e d  bv a t o m i c  aosorb- 
t i o n  rpectrozcaav - 

c 



I I 
I 
'I 
I 

I 

I I 
15. Tungsten: 

1 . c i i i  Gram sample is . . interEd w i t h  a carbonate flu:.:, 
and d i E . c o l v e d .  The r o ~ u i  t i n q  e x t r a c t  is. analyzed c o l o r -  
metrical l v ,  a i t e r  r e d u c t i o n  w i t h  Stsnnous. C h l o r i d e ,  bv 
use c.1' Fgtzssium Thiocyanate.  . .  

16. ICP : 
i 3 . 5  G r a m  ..ample is digested w i t h  A Q u a  Regia, and 

anal..,.zp-i i l s l r t a  a JCIEIN ?VON PICIDEL J ' i  32 1187 ICP 
Emission Spectrophotometer Car f i g ,  Gl. AS,  GLI.  E, Ea, 
ue. 3i. Ca, Cd. CG. Cr-. !Iu. FF.. Hq. La,  Mq, PI@. Pln, Ni. 
Fa. Fb.  Sb, Si. S r ,  Ti. U. !/. W .  i n .  
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GEOCHEMICAL ANALYSES 



ROSSBACHER LABORATORY LID.  
CERTIFICATE OF ANALYSIS 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
Type of Analysis: ICP 

2225 Springer Ave., Bumaby, 
British Columbia, Can. V5B 3N1 
Ph:(604)29%6910 Fax:299-6252 

CeMCate: 95062 I 
Involce: 50440 
Date Entered: 95-06-09 
File Name: TEK95062.1 
Page No.: 1 

PRE PPM PPM PPM PPM PPM PPM PPM PPM X PPM PPM PPM PPM PPM PPM PPM PPM PPM % X PPW PPM X PPM X X 'Y X X PPM PPI  PPB 
FIX SWPLE NAME MO cu m ZN AG NI to MN FE AS LJ AU HG SR CD SB 81 v CA P LA CR MG BA T I  AL NA K SI w BE AU AA 

A1 58701 
A1 58702 
A1 58703 
A1 58704 
A1 58705 
A1 58706 
A1 58707 
A1 58708 
A1 58709 
A1 58710 
A1 58711 
A1 58712 
A1 58713 
A1 58714 
A1 58715 
A1 58716 
A1 58717 
A1 58718 
A1 58719 
A1 58720 
A1 58721 
A1 58722 
A1 58723 
A1 58724 
A1 58725 
A1 58726 
A1 58727 
A1 58728 
A1 58729 
AI 58730 

A1 58735 
A1 58736 
A1 58737 
A1 58738 
A1 58739 

5 371 
5 109 
9 350 
25 529 
16 600 
13 981 
5 1582 
4 1412 
4 591 
5 541 
4 233 
4 57 
4 1010 

1 1  134 
2 17s 
10 604 
10 609 
9 385 
3 182 
7 4063 
4 10490 
4 1280 
2 794 
2 1612 
3 508 
1 2074 
2 1249 
3 960 
3 934 
2 810 
13 54 
8 140 
7 62 
13 4379 
7 6160 
10 1248 
18 930 
7 7742 
5 9597 

15 1494 2 7 
12 529 1 0 
23 473 2 1 
15 171 2 5 
23 569 2 8 
23 1009 3 3 
24 180 4 8 
19 123 7 3 
14 83 1 8 
14 112 1 5 
19 122 1 0  
18 137 0 2 
29 173 2 6 
18 78 0 8 
24 243 1 0 
26 358 3 2 
31 357 3 6 
31 312 2 2 
20 1550 1 0 
36 259 10 5 
18 365 30 4 
16 126 4 n 
12 102 3 5 
1 1  155 7 2 
15 114 1 5 
10 196 5 2 
26 155 3 7 
10 141 2 5 
14 182 2 9 
19 156 2 8 
13 58 0 5 
10 72 0 4 
8 79 0 3  
35 197 12 9 
32 289 21 4 
1 1  189 4 0 
13 154 3 8 
10 403 25 8 
15 523 32 4 

16 51 
13 34 
1,6 67 
23 50. 
14 44 
22 36 
14 56 
14 36 
9 43 
14 39 
17 28 
20 44 
71 29 
11 4 
19 14 
31 94 
35 89 
27 46 
28 10 
38 58 
29 158 
21 27 
15 25 
11, 26 
15 16 
12 in 
24 35 
1 1  5 
31 52 
36 110 
1 1  5 
10 2 
6 2  
60 98 
61 143 
18 24 
31 20 
28 38 
24 28 

769 4 73 89 
1208 3 91 59 
1504 6 1 1  108 
1549 6 94 120 
998 4 80 109 
1003 5 19 73 
1016 6 13 140 
947 4 80 125 
830 4 86 97 
1236 5 65 92 
1008 4 08 44 
1070 3 95 88 
1328 7 34 113 
719 3 23 68 
1020 4 74 70 
1724 9 15 139 
1642 9 52 144 
2406 8 34 133 
1049 3 63 66 
1442 1 1  07 125 
1330 8 93 183 
884 5 37 n7 
951 4 39 80 
837 3 66 108 
740 3 57 93 
ii7n 5 0 3  81 
1279 6 94 91 
1069 4 04 70 
1200 7 30 62 
1839 1 1  23 132 
1266 4 00 37 
1476 4 09 35 
1548 3 88 13 
2038 11 18 115 
1772 12 21 130 
1698 5 37 44 

1435 5 03 67 
1631 8 1 1  123 
1512 7 46 90 

5 N/A 
5 N/A 
5 N/A 

5 NIA 
5 NIA 
5 NIA 
5 N/A 

5 N/A 

5 N l A  

5 NIA 
5 NIA 
5 NIA 
5 N/A 
5 NIA 
5 NIA 
5 NIA 
5 NIA 
5 NIA 
5 NIA 
5 N/A 
5 N/A 
5 N/A 
5 NIA 
S N/A 
5 N/A 

5 NIA 
5 N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 

5 N I A  
5 N/A 

5 N I A  

5 NlA 
5 NIA 
5 N I A  

ND 73 
ND 138 
NO 165 
NO 193 
NO 202 
ND 229 
ND 122 
NO 159 
ND 122 
ND 186 
ND 269 
5 165 

NO 279 
NO 131 
NO 316 
5 188 
7 188 
ND 145 
ND 164 
8 450 

ND 205 
ND 186 
ND 202 
ND 22'4 
ND 27J 
ND 215 
ND 221 
ND 17'1 
ND 289 
ND 367 
ND 266 
ND 356 
NO 441 
ND 363 
ND 319 
ND 428 
ND 40.1 
ND 299 
ND 229 

11 
4 
6 
4 
7 
9 
4 
2 
1 
3 
2 
2 
7 
1 
4 
8 
8 
10 
1 1  
13 
9 
3 
2 
3 

2 
3 
6 
1 

2 
1 
1 
1 
1 
13 
15 
4 

3 
9 
10 

7 
,12 

5 
11 
6 
7 
2 
1 
1 
3 
4 
4 
17 
8 
6 
16 
6 
7 
7 
7 
1 
5 
1 
1 
1 
1 

4 
1 

1 
1 
1 
1 
2 
4 
13 
1 
1 
1 
2 

16 115 1 57 0 10 
1 90 3 25 0 07 
1 80 3 58 n 08 
1 100 3 88 0 09 
1 80 3 13 0 10 
1 78 3 24 0 09 
1 60 3 80 0 16 
1 55 3 98 0 15 
1 39 3 20 0 1 1  
1 76 4 64 0 09 
23 73 3 50 o on 
17 99 2 15 0 1 1  
7 107 4 16 0 07 
15 61 2 51 0 04 
10 156 3 26 0 12 
2 72 3 90 0 08 
17 68 3 68 0 08 

5 100 3 97 0 12 
8 60 2 60 o on 
13 77 4 24 0 10 

12 32 6 70 0 09 
1 1  50 3 56 0 09 

10 69 4 99 0 13 
13 54 4 56 n 20 
16 46 3 17 o in 
13 46 b 2') I1  1 1 1  

10 62 4 62 0 13 
1 68 5 17 0 l b  

1 58 5 59 0 OY 

6 92 6 73 0 1 1  

1 116 5 68 0 12 
1 127 6 15 0 10 
8 123 7 66 0 10 
1 111 6 16 0 1 1  
3 86 4 99 0 13 
1 95 7 72 0 10 
14 91 6 76 0 1 1  
5 50 7 12 0 13 
1 52 6 1 1  0 13 

2 
1 
1 
1 
1 
2 
4 
5 
3 
3 
1 
2 
1 
14 
4 
2 
1 
3 
1 
5 
3 
2 
3 
4 
4 
4 
4 
6 
4 
3 
6 
7 
13 
7 
7 
16 
10 

4 

2 

34 1.33 20 0 19 1.28 0 02 
54 1 03 58 0 14 1.62 0.05 
43 0 98 42 0 11 1 70 0 02 
66 1 04 30 0 10 2.01 0 05 
31 0 99 29 0 13 1 99 0 14 
46 0 87 40 0 16 2 21 0 20 
68 0 55 19 0 07 1 54 0 02 
79 0 67 29 0 08 1 76 0 05 
69 0 59 16 0 08 1 48 0 05 
54 1 03 49 0 13 2 03 0 09 

48 0 70 42 0 07 1 27 0 09 
26 1 69 108 0 1b 3.67 0 44 
55 0 86 54 0 09 1 80 0 03 
50 0 92 57 0 08 1 80 0 02 
38 1 19 43 0 12 2 54 0 01 
72 0 90 55 0 1 1  1 43 0 01 
58 0 82 40 0 03 2 87 0 03 
27 0 36 13 0 02 0 95 0 02 
55 0 60 36 0 11 1 37 0 03 
70 0 68 56 0 10 1 97 0.10 
55 0 89 50 0 08 2 17 0 10 
72 0 84 57 0 09 2 00 0 18 
73 0 65 15 0 07 1 49 0 15 
76 0 87 25 0 10 1 93 0 03 
n9 o 78 27 o 07 1 92 o 07 
56 1 07 33 0 05 2 24 0 08 

75 1 36 14 0 01 2 25 0 01 
60 0 90 19 0 01 1 70 0 01 
66 0 85 23 0 02 1 63 0 01 
46 1 02 18 0 04 1 67 0 01 

0.15 0 03 
0 15 0 03 
0 12 0 05 
0 10 0 05 
0 1 1  0 05 
0 1 1  0 04 
0 10 0 04 
0 12 0 04 
0 08 0 03 
0 21 0 04 
0 15 0 01 
0 18 0 03 
0 68 0 05 
0 21 0 03 
0 35 0 02 
0 18 0 04 
0 16 0 05 
0 12 0 03 
0 06 0 02 
0 07 0 03 
0 02 0 06 
0 21 0 03 
0 1 1  0 03 
0 18 0 04 
0 14 0 06 
U 05 0 06 
0 08 0 04 
0 0 8  001 
0 08 0 01 
0 10 0 01 
0.07 0 01 
0 08 0 01 
0 10 0 01 
0.07 0 05 
0 02 0 02 
0 32 0 01 
0 25 0 01 
0 10 0 03 
0 08 0 03 

54 
32 
26 
15 
55 
46 
17 
12 
8 
13 
12 
15 
15 
15 
24 
23 
20 
24 
48 
24 
9 
13 
6 

16 
21 
8 
21 
3 
2 
6 

3 
2 
1 
16 
2A 
3 
8 
10 
13 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
2 
2 
2 
2 
1 
3 
2 
1 
1 
1 
1 
1 
2 
1 
1 
2 
2 
2 
3 
4 
4 
3 
3 

W 
40 
60 
70 
50 
40 
60 
480 
40 
20 
30 
20 
W 
30 
30 
50 
50 
40 
30 
40 
90 

30 
30 
30 
30 
70 
30 
10 
20 
M 
5 
5 
5 

580 
500 
60 
50 

2 2440 
1 3300 

A1 58740 4 4838 25 192 13 8 42 94 1508 9 89 113 5 N/A NO 245 9 2 5 50 5 26 0 13 3 78 0 83 15 0 03 1 56 0 01 0 01 0 09 15 1 310 

CERTIFIED BY : 



ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
Type of Analysis: ICP 

2225 Springer Ave., Bumaby, 
British Columbia, Can. V5B 3N1 
Ph:(604)299-6910 Fa~299-6252 

Certificate: 
Involce: 
Date Entered: 
File Name: 
Page No.: 

95062 I 
50440 
95-06-09 
TEK95062.I 
2 

RE PPM PPM PPM PPM PPM PPY PPM PPM x PPM PPM PPM PPM PPM PPM PPM PPM PPM x x PPM PPM x PPM x x x x x PPM PPM pw 
I X  5MlPLE NAME MO CU PB ZN AC NI CO MN FE PS U AU HC 5R CD 5B 81 V CA P LA CR MC BA T I  A1 NA K 51 W BE AU AA 

1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 

1 

1 
1 

1 

58741 
58742 
58743 
58744 
58745 
58746 
58747 
58748 
58749 
58750 
58751 
58752 
58753 
58754 

58755 
58756 

58757 
58758 

58759 
58760 

58761 
58762 
58769 

3 6675 
3 4186 

4 4807 
3 1394 
3 1229 
1 1157 
2 1206 
2 2647 
1 1041 
2 1441 
2 1340 
3 2549 
7 1471 
3 1338 

5 1431 
8 862 

15 291 
9 263 

8 460 
9 1376 

16 948 
37 790 

22 421 

21 231 18 0 

36 179 13 2 

30 233 11 0 
16 123 2 8 

9 119 1 7 
16 98 1 7 

5 126 1 6 
1 1  147 3 6 

10 94 1 7 
16 146 3 8 

9 95 3 6  
26 107 3 1 

5 110 2 2 
33 112 2 4 
38 88 2 5 
15 85 1 9 

18 75 1 0 

4 82  1 0  

24 91 1 3 
19 101 2 1 

19 112 1 8 

4 109 2 0 

20 91 1 0 

42 
60 

52 
19 
33 
36 

32 
28 
14 
14 
14 
72 
40 

74 

88 

48 

14 
28 

43 
d9 
56 
39 
30 

82 1169 10 09  120 
91 1323 11 88 128 

62 1543 10 91 118 
22 1675 6 06 77 
15 1807 b 90 66 
15 1536 6 23 58 
16 2046 6 28 52 
16 1632 5 92 68 

13 1508 5 36 57 
10 1715 5 35 60 

11 1726 5 70 53 
57 1509 9 28 146 
27 1561 7 45 77 
42 1328 9 67 115 

56 1115 9 63 123 
24 1122 6 63 112 

11 1380 4 88 68 
9 1046 3 40 44 

11 889 4 28 70 
36 1087 6 26 68 

56 1189 7 25 92 
17 1113 5 16 55 
9 835 3 b2 6 4  

5 NfA 
5 N f A  

5 NIA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 

5 NfA 

5 N f A  

5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NfA 
5 NIA 
5 Nfh 

ND 164 
ND 148 

6 219 
NO 283 
ND 303 
ND 213 
NO 293 
ND 256 
ND 226 
ND 166 
ND 237 
NO 169 
NO 322 
NO 305 

NO 292 
ND 312 
ND 445 
ND 423 

NO 448 
NO 416 

NO 376 
NO 441 
NO 257 

8 
11 
10 

4 
7 
3 
6 

6 

3 
3 

4 
10 

7 
9 

8 
4 

4 

1 

2 
4 

6 

4 

2 

7 1 42 3 58 0 12 
14 1 40 3 65 0 12 

12 1 52 4 05 0 12 
6 1 105 5 74 0 12 
1 1 109 6 16 0 14 
1 19 97 6 17 0 09 

3 9 115 7 14 0 15 
1 7 91 6 69 0 16 
i 7 85 5 89 o i i  

2 5 92 5 34 0 14 
1 13 107 6 36 0 13 
2 1 1  96 5 65 0 12 
1 8 111 6 63 0 10 

1 12 102 5 51 0 11 

1 9 70 4 33 0 10 

6 8 87 4 83 0 14 

1 2 145 6 02 0 15 
1 15 97 5 77 0 12 

1 13 101 3 87 0 13 

1 12 89 5 39 0 13 

1 7 101 5 55 0 13 
1 8 130 7 Ob 0 15 

3 3 105 5 04  0 15 

1 
1 
1 

2 
1 
2 
2 
2 
2 
2 
4 

3 
6 
4 

2 
3 

3 
1 

1 
2 

3 
3 
2 

7 4  0 59 14 0 0 4  1 17 0 01 0 0 2  0 04 

6 18 0 0 4  1 2b 0 01 0 01 0 09  
6 16 0 OS 1 72 0 01 0 01 0 Ob 

68 1 56 21 0 07 2 17 0 04 0 05 0 03 

58 1 72  12  0 0 5  2 18 0 01 0 02  0 0 4  
54 1 04 14 0 07 1 69 0 02  0 01 0 05 
46 1 26 16 0 05 1 92 0 02  0 01 0 03 
48 1 35 10 0 04 1 52 0 01 0 02  0 0 3  
53 1 44 12 0 Ob 1 63 0 01 0 02  0 04 
73 1 68 13 0 07 1 76 0 01 0 02  0 0 3  

64 1 35 9 0 07 1 76 0 01 0 01 0 04 
13 0 07 1 91 0 01 0 0 2  0 Ob 

21 0 03 2 09 0 0 3  0 12 0 0 2  
16 0 04 1 99 0 01 0 0 3  0 03 

61 1 05 12 0 Ob 1 56 0 01 0 01 0 10 
84 1 33 27 0 13 1 47 0 0 3  0 0 5  0 08 

72 1 62 17 0 15 1 81 0 0 3  0 Ob 0 0 3  
47 0 99 29 0 12 1 05 0 02 0 08 0 03 

56 1 57 20 0 12 1 35 0 03 0 04 0 04 
57 1 12 16 0 11 1 45 0 04 0 0 3  0 05 

93 1 14 23 0 07 1 77  0 04 0 0 3  0 04 
57 1 0 6  35 0 10 1 51 0 01 0 85 0 Ob 

92 0 51 0 14 1 3? 0 Ob 0 10 0 04 

13 
20 

28 
11 

11 
7 
1 
2 
2 
8 

8 
8 
7 

( 9  

21 
11 

8 

1 

13 
7 

3 
2 
8 

1 390 
1 490 

1 250 
1 400 

1 320 
2 130 

3 150 
2 320 
2 540 

2 290 
2 M o  
1 130 
3 50 
3 100 

1 250 
2 60 

3 2 0  
2 10 

2 5 0  
2 110 

3 130 
3 100 

2 30 
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2226 Sprfnger Ave., Bumaby, 
Brltlsh Columbia, Cen. VbB 3Nl 

CERTIFICATE OF ANALYSIS Ph:(604)299-6910 F~x2Q9-0262 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
Type of Analysis: ICP 

Certlflcate: 95062 I 
Involce: 50440 
Date Entered: 95-06-09 
File Name: TEK95062.1 
Page No.: 3 

'RE PPM PPM PPM PPM PPM PPM PPM PPW x PPI PPM PPI PPM PPM PrM PPM PPM PPM x x PPM PPM x PPW x x x x x PPW PPM pm 
' I X  SAMPLE NAME MO CU PB ZN AC NI CO MN f E  N U AU tlC 5R CO S8 81 V Cb P LA CR MC 8* T I  A 1  NA K 51 W BE &I AA 

1 
1 

1 
,l 
1 

11 
1 
,I 

I1 

. .. ._ 

... 

JL 95 8-1  14 1410 40 205 3 7 24 98 1499 14 92 157 5 
JL 95 8 - 2  11 22b5 43 174 8 0 57 94 1041 14 40 143 5 

JL 95 8 - 3  11 504 5b 179 4 4 95 389 711 23 03  101 5 
JL 95 8 -4  11 4036 76 441 11 7 109 333 912 27 53 99 5 

I L  95 8-5 1 913bO 44 5519 * lo0  38 96 797 18 78 43 5 
J L  95 8-b 10 4b08 47 491 17 3 86 251 1044 22 73 275 5 
J L  9$ 8 -7  4 17790 37 1342 48 7 57 393 1075 10 87 96 5 
11 95 8-8 5 30619 57 19b3 75 2 72 23b 1088 23 78 110 5 
J L  95 8 - 9  S 27199 b4 1853 70 3 73 2bb 1023 13 70 97 5 

NIA 
NIA 

N /A 
NIA 

NIA 
N I A  

N I A  

NIA 
N I A  

Y-' 
I .. 

M) 38 1 1  13 i o  42 1 . 0 7 . 0 . 0 7  2 37 0 . 9 1  47 o . o ~ ~ : ~ . o ~ - ~ - o : . o ~ - - ~ . ~ ~  0 .02  14 . 2 a s s a v  

NO 9 5 26 17 18 0 .14  0.04 1 83 0 . 3 0  30 0 .01  0.71 0 .01  0.04 0.01 17 1 assav 
M) 12 7 10 b 105 0 .70  0 . 1 1  3 73 0 . 9 0  36 0 . 1 3  2.38 0.02 0 . 1 8  0 .01  23 1 aSSaV 

M) 10 4 19 85 14 0 . 1 7  0.04 1 bb 0 . 1 7  51 0 . 0 1  0 .35  0.01 0.01 0 . 0 1  33 2 aSSaV 

M) 14 48 9 1 1b 0.50 0.05 1 45 0 . 2 4  l b  0 . 0 1  0.37 0.01 0.02 0.04 271 I U S a V  

M) 4 4 18 47 l b  0 .14  0.04 I 71 0 . 1 9 .  35 0 . 0 1  0 . 5 1  0.01 0.01 0 .04  30 1 aSS8V 

M) 1 1  9 19 36 I2 0.39 0.06 1 ' 4 4  . 0 . 3 1  2 7 ' . 0 . 0 1  0 .54  0.01 0.01 0.03 250 1 a3S.W 

M) 21 21 11 19 10 0.41 0.06 1 b3 0.30 , l b  0 .01  0:60 0.01. 0.01 0.07 147 1 (ISSllV 

m zn 28 2s 34 19 0.17 0 .05  i 49 0.18 16 0 . 0 1  0 . 6 1  0.01 0.01 0 .05  243 1 assav 



ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
7Lpe of Analysis: Assay 

m5 Springer Ave., Bumaby, 
British Columbia, Can. V5B 3N1 
Ph:(604)299-6910 Fe~:299-6252 

Certificate: 95062A 
Invoice: 50440 
Date Entered: 9546-09 
File Name: TEW5062A 
Page No.: 1 

PRE oz/t oz/t % 

F I X  SAMPLE NAME Au Ag cu 

A1 
A1 
A1 
A1 
A1 
A1 
A1 
A1 
A 1  
A1 
A1 
A1 
A1 
A I  
A 1  

A1 
A1 
A 1  
A 1  
A1 
A1 
A1 
A1 
A 1  
A 1  
A1 
A1 
A1 
A1 
A1 
A1 

5872 1 1 .w 
58734 
58735 0.65 
58736 
58737 
58738 0.218 0.75 
58739 0.121 0.98 
58740 
58741 
58742 
58743 
58744 
58745 
58746 
58747 
58748 
58749 
58750 
5875 1 
58752 
58753 
58754 
58755 
58756 
58757 
58758 
58759 
58760 
58761 
58762 
58763 

1.20 
0.45 
0.64 
0.10 
0.09 
0.88 
1.04 
0.52 
0.70 
0.42 
0.50 
0.13 
0.11 
0.12 
0.12 

0.28 
0.10 
0.14 
0.15 
0.25 
0.14 
0.14 
0.14 
0.08 
0.04 
0.03 
0.06 
0.13 
0.09 
0.08 
0.04 



2225 Springer Ave., Bumaby, 
British Columbia, Can. V S  3N1 

fl ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS Ph:(604)299-6910 Fa~:299-6252 

To : TECK EXPLORATIONS LTD. Certificate: 95062A 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. Date Entered: 95-06-09 

Project: 1738 File Name: TEK95062A 

50440 Invoice: I 
I Typeof Analysis: Assay Page No.: 2 

I 

RE oz/t oz/t % 

I X  SAMPLE NAME Au Ag cu 

JL 95 8-1 0.032 0.14 

JL 95 E-2 
JL 95 8-3 
JL 95 8-4 
JL 95 8-5 
JL 95 E-6 
JL 95 8-7 
JL 95 E-8 
JL 95 8-9 

0.038 
0.031 
0.012 
0.160 
0.022 
0.084 
0.125 
0.144 

0.20 
0.06 
0.42 

8.10 10.80 
0.60 0.52 
1.54 2.00 
2.50 3.12 
2.30 2.68 



i I, ROSSBACHER LABORATORY LTD. 2225 Springer Ave., Burnaby, 
British Columbia. Can. V5B 3N1 

CERTIFICATE OF ANALYSIS Ph:(604)299-6910 Fa~:299-6252 

I 
1 
4 
1: 
I 
8 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
Type of Analysis: Assay 

certificate: 95067Pt 
Invoice: 50458 
Date Entered: 95-07-04 
File Name: TEK95067.FT 
Page No.: 1 

PRE g/t g/t 
FIX SAMPLE NAME P t  Pd 

P 
P 
P JL95 8-9 0 -00s 4.003 



ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
ryPe of Analysis: ICP 

PRE P P I  

F I X  SAMPLE NAME Kl 

4 29501 2 
A 29502 2 
A1 29503 5 

A1 29504 5 
A 29505 2 
A1 29506 3 

A1 29507 3 
A1 19508 1 
A1 29509 1 
A1 29510 1 
A1 29511 1 

A1 29512 1 

A1 29514 5 
A1 29515 7 

A1 29516 3 
A1 29517 1 

A1 29518 7 
A1 19519 5 
A1 19520 4 
A1 19521 1 

29512 27 
19523 12  

29524 1 
A1 29525 1 

A1 29526 5 
A1 29527 2 

A1 19528 6 
A1 19529 5 

A1 19530 7 

2 

5 
1 

5 
2 

A1 29536 5 
A1 19537 4 
A1 19538 2 
A1 29539 1 

A1 29540 1 

A1 19541 1 

PPM 

cu 
- 

180 
330 

145 
19 

114 
1210 

1650 
6 20 

1360 
590 
750 

1280 
2080 

755 

195 
345 
480 
410 

292 
1150 
360 

1170 

348 
1110 

1310 
980 

1160 
840 

4660 

21 30 

1770 
2350 

2950 
21 20 

1340 
3100 
1080 
7100 

1950 
4600 

PPM 

m 
- 

12 
2 

5 
13 

2 
3 

5 
10 

3 
4 

2 
1 

1 

2 

1 
2 

5 
4 

1 

3 
2 
2 

1 
7 

7 
1 1  

11 

1 

4 

1 

2 
3 

7 
6 

7 

3 
5 
5 
1 
2 - 

PPM 

ZN 

- 
72 
74 

52 
50 

1485 
150 

11 1 
117 
186 
104 

73 

113 
118 

7 1  

67 
80 

76 
60 

55 
67 

56 
69  

46 
54 

52 
34 

42 
60 

1326 

1283 

1241 
930 

1198 
1038 

1680 
751 

754 
2179 

1034 
496 

PPM PPM PPM 

AC N I  CO 

1 . 0  12 35 
V.0 ' 15 18 
0 . 8  5 7 
0 . 4  3 1 
1 . 4  17 5 
4 . 8  35 18 

6 . 4  39 30 

4 . 0  13 10 
5 . 8  7 9 
2 . 6  b 7 

3 . 1  9 15 
6 . 3  10 21 
7 . 6  24 54 
2 . 1  23 25 

0 . 8  20 2 
1 . 0  23 9 

1 . 4  16 10 
1 . 4  10 5 

1 . 0  13 8 
3 . 0  51 35 
1 . 0  17 18 
2 . 2  15 13 
1 . 0  4 7 
1 . 9  32 71 

2 . 5  16 54 
1 . 9  42 85 

2 . 5  44 88 
2 . 1  32 79 

2 1 . 6  48 100 
10 .4  11 11 

14 .0  25 64 
10 .6  14 27 

14 .6  13 17 
6 . 2  1 1  16 

3 . 6  17 13 
1 0 . 1  21 40 
13 .8  13 46 
2 7 . 8  10 40 
10 .8  17 23 
15.4 7 5 1  

PPM X PPM PPM 

MN FE bS AU 

... 
1047 4 .60  48 ND 

971 4 . 1 9  34 ND 

1318 4 . 7 0  34 ND 

1164 3.64 14 ND 

2062 4 . 9 7  13 NO 

1877 8 . 9 4  68 ND 

1851 8 . 4 5  56 ND 

2235 7 .54  46 NO 

2331 7 77 40 NO 

1757 6 .28  33 NO 

1585 6 . 8 0  41 NO 

1805 7 .86  33 ND 

1144 9 .16  80  NO 

1684 6 .18  66 ND 

1778 5 .46  4 1  ND 

1557 7 . 7 5  35 NI) 

1612 5 .47  56 NO 

1350 4 . 3 0  40 ND 

1382 4 .91  47 NO 

1181 7 .77  62 ND 

1383 4 .74  27 ND 

1350 5.85 32 ND 

714 3 .64  59 ND 

940 8 . 4 5  73 ND 

863 8 . 0 9  56 ND 

814 10.73 74 ND 

904 11 .10  74 ND 

1306 9.77 59 ND 

1231 9 .87  81 ND 

1593 6 . 0 3  41 ND 

1556 7 . 9 1  62 ND 

1446 6 .37  41 ND 

1467 5 .84  31 ND 

1359 5 .37  34 ND 

1479 5 . 7 9  27 ND 

1720 7 . 7 9  53 ND 

1166 7 . 5 9  35 ND 

1115 7 .16  12 NO 

1794 7 48 56 NO 

1650 8 . 2 8  49 NO 

PPM PPM 

HC 5R 

NO 178 

ND 250 
NO 164 
NO 52 
ND 238 
ND 147 

ND 131 
NO 161 
ND 183 
ND 198 

ND 181 
NO 176 
NO 211 
NO 253 

NO 273 
ND 218 
NO 172 
ND 163 
NO 349 
NO 323 
NO 386 
ND 370 
ND 180 
ND 210 

ND 262 
ND 307 

ND 297 

ND 136 

NO 101 

NO 106 

ND 134 
ND 130 
NO 93 
NO 111 

ND 118 
ND 137 
ND 149 
NO 138 
NO 144 
ND 457 

PPM PPM PPM 

CD SE E1 

1 1 1 1  
1 1 1  

1 1 1  
1 1 4  

6 1 1  
1 1 1  
2 1 1  
1 1 1  

1 1 1  
1 1 1  
1 1 1  

1 1 1  

1 1 1  
1 1 1  

1 1 1  
1 1 1  
1 1 1  
1 1 1  

1 1 1  
1 1 1  
1 1 1  
1 1 1  

1 1 1  
1 1 1  

1 1 1  
1 1 1  

1 1 1  

2 1 1  

15 1 1 
8 1 1  

8 1 1  
7 1 1  

7 3 1  
7 1 1  

9 1 1  
6 1 1  
6 10 1 

13 1 1 

8 1 1  
3 1 1  

2225 Springer Ave., Bumaby, 
B r i t i i  Columbia, Can. V5B 3N1 
Ph:(604)2948910 Fax:2996252 

Certificate: 95067 
Invoice: 50440 
Date Entered: 95-06-21 
File Name: TEW5067.I2 
Page No.: 1 

___-. - 1 
PPM X X PPM PPM X PPM X X X X X PPM PPM PW 

V CA P LA CR MC EA T I  AL NA K SI W BE AN AA 

131 3 29 0 06 

107 4 21 0 07 

60 1 58 0 05 
17 1 18 0 04 

101 4 26 0 06 
108 4 14 0 11 

111 4 69  0 09  
75 4 13 0 07 

69 5 11 0 07 
70 4 06 0 07 
56 3 77 0 Ob 
5M 5 28 0 09  

88 5 58 0 10 

118 5 80  0 13 

120 6 25 0 13 
118 6 28 0 1 1  

106 4 5 1  0 13 
94 4 69 0 1 1  

105 5 64 0 13 
115 4 78  0 1 1  

98 6 01 0 14 
118 b 15 0 13 

82 5 67 0 11 
67 3 60 0 14 

48 3 67 0 10 

46 1 8 5  0 13 

55 3 19 0 10 
71 4 95 0 1 1  

55 2 62 0 07 

64 4 3 1  0 07 

63 4 28 0 07 
51 4 27 0 09  

58 4 0 5  0 07 
49 3 61 0 12 

51 3 59 0 10 
72 4 91 0 04 

64 3 08  0 04 

b4 I 9 0  0 04 

78 4 17 0 06 
71 6 52 0 11 

8 36 1 4 0  46 0 04 
8 31 1 0 9  49 0 06 

13 44 0 91 31 0 0 1  
19 46 0 48 64 0 01 
4 75 1 45 78  0 14 
6 72 1 49 36 0 03 

6 61 1 15 63 0 10 
3 6 1  1 13 18 0 09  
1 39 1 20 15 0 15 
4 71 0 93 14 0 17 

2 36 1 03 16 0 14 
3 40 1 18 20 0 13 
4 37 1 15 26 0 0 2  
4 46 1 20 17 0 05 

5 46 1 39 18 0 05 
4 41 1 53 37 0 04 

4 43 1 34 34 0 07 
6 41 1 20 35 0 06 

4 37 1 10 30 0 07 
1 34 1 77  24 0 08 

5 50 1 19 32 0 0 4  
4 43 1 46  31 0 05 
1 46 0 49 42 0 08  
1 51 0 57 21  0 07 

1 100 0 67 20 0 06 

1 51 0 75 14 0 0 5  

2 73 0 86 14 0 07 
4 55 0 76 43 0 06 

1 82  0 77 13 0 08  
1 49 1 00 17 0 08  

1 91 1 03 20 0 09  
1 56 0 96 16 0 0 8  

1 91 0 7 9  13 0 0 9  
1 66 0 71 11 0 07 

1 98 0 94 17 0 0 9  
1 134 1 33 18 0 06 

1 118 0 85 16 0 07 
I 100 0 8 1  I 4  0 06 

1 47 1 07 16 0 09  
4 45 0 87 19 0 03 

1.72 0.03 0.36 0 .01  1 

1.03 0 .10  0.28 0 .01  1 

1.66 , 0 . 0 4  0 .20  0 . 0 2  1 
1 .16  0 . 0 4  0.15 0 .02  1 
1 .96  0 . 0 4 . 0 : 2 4  0.01 1 
2.58 0 . 0 2  0 .18  0.01 1 

1 . 0 1  0 . 0 5  0 .40  0.01 1 
2.18 0 . 0 1  0 . 1 1  0 .01  1 
1.13 0 .02  0 .11  0.01 1 
1.77 0 . 0 2  0 .09  0 .01  1 

1.73 0 . 0 2  0.05 0.01 1 
1.84 0 . 0 2  0 . 0 5  0 .01  1 
2.18 0.03 0.07 0.03 1 
1.81 0.03 0 . 1 0  0.01 1 

1.95 0 . 0 2  0 .10  0.01 1 
2.66 0 .03  0.11 0 . 0 2  1 

1 .88  0.03 0 .10  0 .01  1 
1 .61  0.03 0 .15  0 .01  1 

1 .69 0.03 0 .15  0 .01  1 

1 .98 ?:OS 0 .08  0 . 0 2  1 
1 . 5 3 .  0;.03 0 .12  0.01 : 1 
1 .96 .  0.03 0 .12  0 .01  1 

1.54 . 0 . 0 3  0.15 0.01 1 
1 .21 .  0 . 0 2  0 .05  0.03 1 

1 . 2 1  . 0 1 0 2 .  0.02 0 . 0 5 .  . 1 
1 .17  0 .02  0 .01  0 .05  1 

1 .30  0.03 0.01 0.05 1 
1 .41  0 .05  0 .13  0.02 1 

1 .51  0 . 0 2  0.09 0 . 0 1  1 

1 .70  0 . 0 2  0 .07  0.01 1 

1 .87 ,0 :03  0.10 ' 0 . 0 1  1 
1.55 0 . 0 2  O.Oh"0 .03  1 

. .  

1 . 3 9  o . o i  0 ,02 '  0.03 1 

1.54 o'.o2 0.02 0.03 i 

1.19 0 .91  O i O l  0 .03 1 

1.98 0 .03  0 .04  0.03 1 

1.53 0 . 0 2  0 .02  0.03 1 
1 .43  0 . 0 1  0.01 0 0 3  1 

1 .77 0.03 0 .14  0 . 0 1  1 
1 .76  0.03 0 .13  0.01 1 

CERTIFIED BY : 

I 

3 20 
2 10 

1 5  
1 10 

2 10 
2 60 

2 150 
1 50 

1 70 
1 30 

1 60 
1 140 

2 180 
3 110 

3 70 
3 60 

1 40 
3 30 

3 20 
3 110 

2 70 
3 110 

2 4 0  
1 

1 
1 

1 

2 

2 560 

1 ' 340 

2 280 
1 270 

1 250 
1 100 

1 110 
1 370 

1 450 
1 890 
2 350 

3 530 

, 



ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
Type of Analysis: ICP 

2225 Springer Ave., Bumaby, 
British Columbia, Can. V5B 3N1 
Ph:(604)2996910 Fax:29%6252 

CertHiCate: 95067 
Invoice: 50440 
Date Entered: 9546-21 
File Name: TEK95067.12 
Page No.: 2 

'YE PPM PPM PPM PPM PPM PPM PPM PPM X PPM PPM P I Y  PPM PPM PPM PPM PPM X % PPM PPM X PPM X X X X X PPM PPM PPE 

I X  SAMPLE NAMf .Kl CU PE I N  AC N I  CO MN F f  AS AU I1C SR CO SB BI V CA P LA CR MG BA T I  AL NA K SI W BE *u M 

29542 1 380 5 18b 1 4 17 7 897 4 44 38 NO ND 173 2 b 1 106 2 1b 0 10 1 38 1 43 107 0.25 2 47 0.23 0 54 0 01 1 2 70  
19543 1 158 9 70 0 b 2 2 1280 4 03 2b NO ND 194 1 1 1 92 b 58 0 11 1 39 1 Ob 35 0 12 1 47 0 04 0 19 0 01 1 1 30 
29544 2 3690 3 134 b 6 2b 48 1344 8 17 49 NO ND 381 3 1 1 74 6 00 0 12 4 54 0 8b 37 0 05 1 b4 0 0 4  0 10 0 01 1 2 b0 
29545 3 40 5 38 0 3 1 7 416 2 75 14 NO ND 151 1 7 11 18 0 82 0 03 22 39 0 28 82 0 01 0 64 0 03 0 34 0 02 1 2 S 

1954b 2 86 b 20 0 . 5  
29547 2 38 11 16 0 . 3  

29548 3 16 3 24 0 . 2  

3 242 1 70 5 NU NO 131 1 1 14 13 0 48 0 0 1  14 4 0  0 13 130 0 01 0 39 0 03 0 3b 0 02 1 1 20 

1 163 1 b l  10 NO NO 148 1 2 b 12 0 24 0 02  20 45 0 07 111 0 01 0 36 0 02  0 40 0 02  1 1 10 

2 397 1 97 11 ND NO 98 1 b 23 14 0 48 0 04 26 4b 0 14 84 0 01 0 40 0 03 0 34 0 02  1 1 10 



ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

Project: 1738 
Type of Analysis: ICP 

2225 Sprlnger A m ,  Bumaby, 
BRIsh Columbla, Can. V6B 3N1 
Ph(604)2996910 Fe~:2946262 

Certificate: 95067 
Invoice: 50440 
Date Entered: 95-06-21 
File Name: TEK9W7.12 
Page No.: 3 

'RE PPM PPY PPM PPM PPM PPY PPY PPM X PPM PPM PPM PPM PI'M PPM PPM PPM X X PPM PPY X PPM X X X X X PPM PPM PF'0 

' I X  SAMPLE NAME MO CU P0 ZN AC NI  CO MN f E  AS AU HC 5R CD 50 81 V CA P L A  CR MC 0A T I  A1 NA K 51 W BE AJJ A4 

I1 
I1 

61 
I1 
11 
,1 
I1 

I1 
I1 
h1 
L1 

11 

I1 

I1 

L l  

L1 

h l  

L1 

h1 
L1 

L l  
i 1  

L l  

L1 
il 

1 ~ 9 5 e i o  
I195811 
1195012 
J195813 
I19581 4 
1195815 
119581 6 
I19581 7 
J195818 
1195819 
I195020 

1195821 

1 ~ 9 5 e 2 2  

I195023 

1195824 
I195825 

I19502b 

I195827 

1195028 
I t95029 1 

1195030 

1 20000 
1 12000 

6 20000 
4 960 
b 520 
b 510 

2 1300 
b 534 

3 140 
3 164 

5 990 
2 1550 

2 88 
1 12000 

1 178 

4 165 

2 b200 

2b 82 

3 2350 
22 180 

2 4000 

18 1487 .lo0 47 156 1216 21.71 97 
4 1256 b5 0 42 272 1335 19 74 88 

12 1632 -100 47 213 1103 22 68  198 
2 75 10 8 18 44 1162 8 41 9b 

I 136 13 8 9 7 729 9 90 130 
4 190 5 2 16 34 1309 7 90 86 
2 126 14 4 18 44 lbb5 9 84 135 
2 9b 4 8 16 32 1311 7 01 84 

11 321 1 3 7 9 974 2 93 5b 
4 132 1 8 10 8 1198 4 19 43 

5 72  2 4 88 62 2094 18 25 29 
2 128 6 4 19 5b 937 7 81 49 

16 55 0 8 6 7 402 3 18 8 
7 710 48 6 6 18 1375 6 S6 74 

3 50  1 6 18 8 759 5 82 40 

3 24 1 3 14 25 280 4 82 20 
7 210 30 1 75 132 1400 13 96 59 
7 b 0 8 17 10 165 1 66 8 

7 168 5 8 378 894 2173 11 92 192 
2 42 1 4 60 150 1223 9 95 41 

8 116 28 0 24 95 607 10 85 51 

ND 

HD 

ND 

NO 

ND 
NO 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 
NO 

ND 53 
ND 34 
ND 29 
ND 55 
ND 26 
ND 105 
ND 87 
NO 92 
NO b2 
NO 135 

ND 32 
ND 125 

ND 14 

ND 34 

ND 123 

ND 25 
NO 99 

5 7  

ND 66 
NO 52 

ND 33 

9 

10 

12  

2 
1 
2 
2 
1 

2 
1 

1 

2 

1 

7 

2 
1 

2 
1 

2 

2 

2 

1 
1 

1 

1 
1 
1 

1 
1 

1 
1 

1 

1 

1 
1 

1 
1 

1 

3 

1 

1 

3 

1 32 1 .43  0 . 1 2  
1 47 1 . 7 9  0 . 1 1  

1 43 1 . 0 9  0 .14  
1 78 1 .b9  0 . 0 9  
1 70 0 . 5 4  0.10 

1 103 1 84 0 . 0 9  
1 80 3.45 0 . 1 4  
1 86 2 45 0 . 1 1  

1 69  1 17 0 . 1 7  
1 120 2 .12  0 . 1 2  
i 98 2.88 0 . 9 6  
1 77 3.11 0 . 1 4  

1 44 0 . 2 7  0 .04  

1 44 3 .82  0 . 1 6  

1 112 1.78 0 .18  

1 121 0 32 0 .07  

1 71 3 .82  0 . 1 0  
1 17 0 . 4 3  0 . 0  

1 95 6 .23  0 . 0 7  
1 66 7 .50  0 . 0 6  

1 38 1.13 0 .11  

3 40 0 53 41 0.07 1 20 0 03 0 10 0 .01  1 
3 62  0 51 38 0 10 1 44 0 03 0 10 0 01 1 
5 4b 0 54 46 0 Ob 1 44 0 03 0 08 0 01 19 
4 80 0 b9 51 0 .22  2 23 0.05 0 16 0 01 1 
3 55 0 49 58 0 22 1 08 0 04 0 20 0 01 1 
3 56 1 27 138 0 29 3 2b 0 11 0 54 0 01 1 

4 54 0 85 50 0 16 2 43 0 04 0 18 0 01 1 
3 79 0 89 56 0 20 2 53 0 05 0 22 0 01 1 
4 19 0 97 57 0 37 1 79  0 10 0 20 0 01 1 
5 69 0 89  86 0 30 3 12  0 18 0 48 0 01 1 

35 45 0 28 63 0 08 1 07 0 14 0 25 0 01 1 
4 60 0 37 35 0 17 2 15 0 06 0 . 1 6  0 01 107 

18 47 0 41 77 0 02 1 0 6  0 . 0 4  0 50 0 01 1 
4 100 0 18 32 0 07 1 08 0.03 0 12 0 01 I 
4 81 0 84 12 0 23 1 0 4  0.04 0 08 0 01 1 
2 79 0 58 102 0 37 0 87 0 03 0 l b  0 01 1 
1 34 0 66 39 0 09 1 5b 0 03 0 12 0 02  1 

2 225 0 05 11 0 01 0 17 0 01 0 07 0 02  1 
1 49 0 70 25 0 07 1 66 0 03 0 01 0 07 1 
1 44 0 29 20 0 07 1 13 0 02 0 02  0 13 1 
3 51 0 38 29 0 Ob 0 81 0 02  0 08 0 01 1 

2 
2 
2 
2 160 
2 340 
2 100 
2 170 
2 50 

2 30 
2 40 

4 110 
2 2 0 0  
3 5  

2 4100 

1 140 
2 30 

2 190 
1 10 

2 530 
1 50 

1 430 

1 

i __-..-.-- - ,;A ~ - . .  .- ' 
CERTIFIED BY : 



I ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS 

To : TECK EXPLORATIONS LTD. 
# 350 272 VICTORIA STREET 
KAMLOOPS, B.C. 

ProJect: 1738 I Typeof Analysis: Assay 

e 
2225 Springer Ave., Bumaby, 
British Columbia, Can. V 5 8  3N1 
Ph:(604)299-6910 Fm:299-6252 

Certificate: 95067A 
invoice: 50440 
Date Entered: 9546-26 
File Name: TEK95067A 
Page No.: 1 

oz/t oz/t % ;:E SAMPLE NAME Au Ag Cu 

58742 
58743 
29530 
29539 
2954 1 
29525 
29526 
29527 
29528 
29529 

JL 95 B 10 
JL 95 B 11 
JL 95 B 12 

0.045 0.98 1.20 

0.012 
0.016 
0.021 
0.024 
0.020 
0.010 
0.008 
0.010 
0 -008 
0 -004 
0.085 
0.050 
0.125 

2:30 
1.54 
2.45 
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?Ei TECK EXPLORATION LTD. 

DIAMOND DRILL LOG 
IPTIONOR KEMP, HAIRSINE 
Broject No: 1738 

HOLE NO. 95-B-01 

NTS 82EIZE DATE: COLLARED June 1/95 DEPTH DIP AZ. LENGTH: 75.3 m 
CLAIM Bcar : COMPLETED June 2/95 -90° DEPM OEOVB: 3.0 m 
ELEVATION 11 12 in : LOGGED CASING REMAWING: 
NORTHING LOGGED BY: G.T. WATERLCNE LENGTH: 0.9 km 
EASTING 

Eholt 

DESCRIPTION 

Owburden (roadbcd) 
Grcennonc: med to drk green. mod fractd. local. 
brecciation w.' calcite matrix. cliloritic, calc. 
niicrofracts. pen. py( l-2%) as fract. 
fills/isolatcd clots. irrcg. lower contact 
Fragmental grccnstonc skarn: pale to nicd green, 
mottled, siliceous. wkly calcareous. brecciated. 
pen. grcy to buflsilic. frags and bands (10- 
20%). localizcd dark chlor. bands+/- hem. as 
minor microfracts and rims, pen'.. localixcd 
clusters of pale brown garnet assoc w. cpidotc. 
py. as irrcg., pen. clusters, bands and 
diseniinatiohs: w. minor assoc. PO., pcns. \ d i t  
calcite as microfract and minor breccia 
nia~ris( 1-2%), grad. lower coni. 
Greenstone: dark grecn aphanitic, minor narrow 
siliccous bands. frags, wk. calcite 
microfracturing. pen. py as 
disscni.microlracc.clots. cpy trc. 
Fragmental cherty greenstone skarn: mottled w. 
cream bands d i t  w. intermixed pink-brownish 
garncl. cpid. clilor. pyas irrcg. clotdbands. 3- 
8%. Irc. cpy assoc w. skarn. non magnctic. wkly 
calcarcous, wk. calcite niicrofracts 

'ropert y: 
DEPTH 
(metrcs) 

mom0 
1.1 0 

E C .  

YO 

1.0-5.1 

LENGlll 

2.0 

1.5 
1.5 
1.5 

1.5 
1.4 

1.6 
1.5 
1.5 
1.95 

l . ~ - ~ o . u n  

0.08- 12.0 

Au 

ppb 

60 

40 
60 
70 

50 
40 

60 
480 
40 
20 

2.0-18.2 

LTS 
Pb 

ppm 

Zn 

ppm 

1494 

1009 

NQ CORE SIZE: 

ElSS 

I .SAMPL STRUCTURE I I hETAUlC 

ALn:RAnON h"N-I%uS 

P.1 No FROM 

py I-2% 58701 3 0 

Skarn-\\L p}(p0)2- 58702 5 0  
gnmct.cpidote 10% 58703 6 5 

COh'TACT 

I?' 3-57" 
~ y t r c  

I cni chi 
land 
350°3 
13.5 ni 

58707 
58708 
53709 
53710 

I?' 3-57" 
~ y t r c  

jkarn-mod-stg 
;arn,cpid 

58707 
58708 
53709 
53710 

1 

8.0 8.0 

9 ,s  
I 1.0 
9 ,s  

I 1.0 

12.4 

14.0 
15.5 
17.0 

12.4 

14.0 
15.5 
17.0 

DATA 

TO - 
- 
5.0 

6.5 
8.0 
9.5 

11.0 
12.4 

14.0 
15.5 
17.0 
18.95 

- 

I .  
2.5 

+ 1.5 541 



DEPTH 
(nieires) 

FRoM/To 

RESULTS STRUCTURE METALLIC SAMPLE DATA 
DESCRIPTION REC ALTERATION M ~ R A L S  Au Ag Cu Pb Zll 

(**) Nu FHOII 10 LENGTll O/o CT3IuTACT \ I I U  

26.1 
2x.2 

43.1 

8.2-18.95 

9.95-26.7 

6.7-59.9 

9.9-60.75 

0.75-73.7 

3.7-75.3 

5.3 

59.9 

~~ ~~~ ~ 

Greenstone: drk greeen, aphanitic. pyas 
clusters. bands. dissemin's (2-40/0), very minor 
calcite microfracts, sharp lower contact - 60" 

Syenite porphyry: 5% euhedral plg phenos, 3-5 
mm , men?\. didrib. brownish pink groundmass, 
< I% fg biotite XIS, v. minor calcite microvnlls, 
greenish chill margins - 20 cm at both contacts 
,g. 65O; 3 25.3-25.75. intensive mottled skarn 
w. strong patches pale brown garnet-chlor- 
epidote. - I% calcite microfraas +/- hem. 
Greenstone: aphanitic, drk grn, mottled, pen'. 
chloritic. wk-mod. fraa's. pen' wk-mod bands 
pale bun garnet w, pale grn (cpid) envelopes, 
pen. dissem py 0.5%. w .  niinor local 
clustcrs/bands asoc. w. garnet bands, pen'. whi 
calcite microfills (-1y0). wk hem fract coatings 
to 29.6 m; semimsv py associat. w. a r g  garnet- 
diopside bands @ 43.241.0 m 
Feldspar porphyry (Transition zone): silkiceous, 
chlor. dark grey groundmass, scanered cream to 
pale green euhedral plag. phenos. 1-5 mm (IOYO: 
sharp lower contact 
Syenite porphyq-: 10-15% scattered subhedral 
plag. phenos. 2-7 mm , partially chloritized, m a  
pink groundmass. f.g biotite As, 1-3 mm (~VO). 
minor calcite microfram-rarely to 1.0 cm width, 
irreg. sharp lower contact 
Greenstone: dark greeit. siliceous, aphanitic, py 
I-2% as microfracts, minor calcite microfracts 
E.O.H. 

- 

13.7 

28.2 
29.85 

44.2 

60.75 

75.3 

1.5 
I .65 

1 . 1  

0.85 

I .6 

30 
20 

00 

30 

30 



\, I 
I , )  TECK EXPLORATION LTD. 

/@ 

DIAMOND DRILL LOG 
OPTIONOR KEMP, HAIRSINE 
Project No: 1738 

Property: Eholt 

HOLE NO 95-8-02 

LENGTH 136 25 
DEPTH OF OVH 3 0  
CASING REMAINING 

NTS 82 U2E DATE COLLARED Jiinc 3 / 9 5  
CLAIM Bear COMPLETED JIIIIC 5 / 9 5  
ELEVATION I 1  I2 m LOGGED 
NORTHING 
EASTING CORE SIZE NQ PROBLEMS 

LOGGED BY G T  WATERLINE LENGTII 

DEPTH 
(m*=) 

FROwrO 
D3.0 

3.0-7.65 

SAMPI STRUCTURE LIETIU.I.IT 

DESCRIPTION tux ALlERI\l[()N hll>'Ek4l S 

o/~ CIATACT WISS ('4 KO 1111 ) \ I  

Overburden (Roadbed) 
Greenstone: dark green. aphanitic, minor grcy chi bcd @, chlor py 0 . 5 - 1 % ~  
chi banddfrags. pen'. minor DV as disscm's and 60° .. 
fract fills, mino; sporad. garnct-cpid bands, fol 
3 SOo from 7.0-7.65 m, shrp lowcr contact I 1500 I I I 

c u  

ppm 

601 
6(19 

3R5 

I82 

gry mauix. euhedral-subhcdral plag plicnos, 2-7 
mm (1 5%). chlorcalcirc microfract fills, also py 
fraa fills, 0.5-l%l, sharp lowcr contact panially 

RESULTS 
Pb 

ppm 

c 
green greenstone w. pyritic microfraas 
Greenstone, Chen: 
9.0-1 1.4 fragmental, siliceous, med to drk grccn 
w. angular grey lo grecn grcy cht frags and 
disrupted beds, frequent intcrstitial drk clilor. 
bands and fract fills, pen clustcrs and bands of 
framboidal py and access. po. rare bluc 

8chalcedonic fract fills . minor calcite fract. fills 
11.4-12.6 Cht breccia-ang. chi frags to 5.0 
cm,chlor. matrix, localized py in matris occas. 
semimsv. @ I  I .6 semimsv py w. intcnsc rcd 
hem, I I .85-12.1. conspic. epidote rcplaccmcnt 
of cht clasts w. hem. matris 
12.6-22.55 Cht. bedded, grcy grccn. drk grccn, 

9.0-22.55 

l l  
D\' I-2% 

zn 
ppni 



3 . 0 4 . 6  

26.35-27.65; inclusion band of strongly altered 
pyritic cht fragmental \v. intense chlor.. mag 
patches. sharp contacts with sycn.,py 10-20% as 
k e g .  patches and bands w. irreg. po blebs to 3.0 
cm assoc. w. py, minor cpy disseminations and 
bands,; 26.35-26.5. irreg niottled pale grey 
contact zone, strongly calcareous 
Greenstone (Cherty skam): mod-strg garnet- 
epid. skamed frag. cht bands and frags. irreg. 
mottled. irreg patchcs and dissem py, cpy as= 
w. skaming 

26.5 

33.0 
33 5 
35 0 

36.5 
38.0 
3'1.5 
4 1 . 0  

42.5 
44.0 
15.5 

61.6 
63.0 
64.5 

21.65 

33.5 
35.0 
36.5 
38.0 
39.5 
41.0 
42.5 
44.0 
45.5 
46.6 

63.0 
64.5 
66.1 

:Illor-gam-cpid. 
icni. trc to minor 

I-2% 
P!.(cp!) 
mag. 
patches I\ 
cpyg  33.0- 
n 4  

py uc  6.661.6 

I .6-66.1 

Greenstone: drk grn aphanitic. minor chi 
fragslinterkds, wk calcite microfract fills , py as 
minor isolated blebs, hem along fract. planes '4, 
58.85-61.6 
Chert fragmental breccia \ skarn (Fracture zone) 
marked zone of increased fracturing \v. calcite 
infilling. (-5%), red hem rims along voids and 
veinlets, local arong epid. alt patches, 10-15 cni. 
61.1244.5, strg fracts @; IO-25"to c.a.. broken 
calcite and fault gouge f6i 65.9-66.1 

- 

10.5 

30.4 
4.8 
3.5 
7.2 
1 .5 
5.2 
3.7 
2.5 
2.9 
2.8 

- 

4063 

1.2% 
1280 
794 
1612 
508 

I249 
960 
934 
810 

2074 

G. 80.900 
to core 
axis 

U.cont(@ 
600 

58720 Banding?: 
450 

Sharp ineg 
L. cont 

4 5 O  garnet 
bands 

py 10-20Y" 
po I %  
Mag 2-5% 
cpy-minor 

1.15 40 

90 
30 
30 
30 
30 
70 
30 
10 
20 
50 

5872 I 
58722 
58723 
58724 
58725 
58726 
58727 
58728 
58729 
58730 

0 . 5  
I .5 
1.5 
I .5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.1 

:hlor.calc.hcni. I py trc 5873 1 
58732 
58733 

- 

5 
5 
5 

- 

0.5 
0.4 
0.3 

- 

54 
140 
62 

- 

1 .J 
1.5 
I .6 

- 



DEPTH 
( m e m )  

F R O M 0  

86.1-66.76 I Chaotic breccia (Chert fragmental) 
Zone of mixed calcite, pyrite and chcrty clasts. 
variable to 2 cm, drk grey calc.chlor-cht matrix, 
py scminisv over last 30 cm. strong slicks 

RESULTS STRUCTURE METALLIC SAMPLE DATA 

ala COh7ACT \ I  I \ >  ('4 NO FROM ro LENGTH 

DESCfUPTlON WC amm n()N hllWRALS Au Ag Cu Pb Zn 

6.76-71.5 

9.5-82.9 

2.931.35 

1.5-79.5 

Greenstone skam: similar to above seaion with 
lesser sulphides. local brccciation. increased 
chloritized greenstone with lesser siliceous (cht) 
component, py as minor disseminations. patches 
and breccia mavis fillings, multiple calcite 
fracture fills (5.10%). hairline to 0.5 cm, strong 
hem on facts w. 5 cm niw py patch (ZJ 82.9- 
83.3111, local gamet patchcs 
Greenstone skam: pcn. strong hcm-epidchlor- 
gam patches throughout, pale brown garnet 
patches, locally strong, pew. py patches, bands + 
dissem's throughout, calc. vnlts to 0.5 cni (2- 
50/0), 3 cm calc vnll @ij 85.8 m. @j 8X.92-YO.3:- 
strong fractures subparallel to c.a.. broken w, 

66.7648.8: grey to drk grey cht bands w. dk. 
grcen chloritic interbcds. mod-strong calcite 
veinlets and breccia fillings, intermised nisv- 
scmimsv py bands.patches \v. locally strong cpy, 
minor red hem. chi clast replacciiient :@; 69.0- 
69.4. local bluish chalcedonic vnlts. 
68.8-7 1.5; strongly brecciated (cataclastitc) I\ 
iiitenx carbonatediloritc ah.. niicrofrac'd w. 
abundant calcite veinlets and mains fillings. py 
as isolated clasts. 0.5-1 .O cni, pervasively 
broken, local red hcm. patches 
Chert Fragmenral Skam: irreg. cheny 
bands.frags w. interstitial dk green chlor. bands, 
patches. broad bands bro\vn- pinkish gamet- 
epidote skam with cpy. , pervasive ,repetitive 
bands of intermised f.g. p y p ,  and lesser cpy , 
bands 10-20 cm. often massive to semimw, 2- 
5% calc. vnlt fillings (hairlinc-0.5cni) 

' 

:Iilor-calc-hem 
. s t r o n g 

:Iilor.calc (licni) 
intense 

:Mor-garnet- 
:pidote-hem- 
:alcitc 
mod-strong 

:hlor 
-strong 

Hemcpid-garn- 
:hlor 
intense 

py 10-20% 
as fg 
matris and 
bands w. 
minor cpy 
py 5-20% 
cpy 2-5% 

~~ 

py 3-5% as 
breccia 
matrix. 
minor cpy 

PS.po. CPY 
as mn' 
bands 

section) 
( i o - 2 0 1 ~ ~  or 

py 2-3% 

Ps+I- Cps. 
3-10%as 
minor 
patches, 
vnlts, 
disscm's 



DEPTH STRUCTURE METALLIC SAMPLE DATA RESULTS 
(mcrm) DESCRIPTION REC ALllXATlON h(lh''-RAl s Pb Zll Au Ag Cu 

FRolwTo 01' CONTACT \LINS (*e) N O  F R O M  TO LEXGTH - 

14.35-102.15 

1.5 
1.5 
0.85 

1.55 
1.3 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
0.65 

1.35 

02.15- 105.8 

300 
130 
50 

100 
250 

60 
20 
1 0  
5 0  

110 
130 
100 

30 

05.8-1 14.65 

hem and coarse calcite along fracture planes, Q 
87.82-90.2:- mod to strong brecciation w. frags 
subangular to 2.0 cm 

14.65-136.25 

36.25 

I 

Syenite porphyry: chilled green grey upper 
margin Q 94.35-94.75 (sharp), plag phenos, 
subhedral to 5 mm, (20%) penmively 
chloritized,bro\\n pink groundmass, minor 
calc,chlor \dts, f.g. biotite, 3-5%, chilled I.cont, 
irreg. sharp 
Chert fragmental skarn: dark green chlor. bands 
w. grey chem interbeds, bands, patches, dissem 
f.g. py w. access. cpy, mottled o\wall , strong 
chlor-calc. on fracts 
Greenstone skam: pale to drk gm cht locally 
fragmenlal w. drk. green interstitial chlorite, 
pew. pinkish brown gametcpidotechlorite 
patcha,bands. I-2% calcite vnlts, 5cm calc. 
band @ 108.0 m w. brecciation, minor dissem 
py. locally to bands,patches. 10-30% semimw p! 
@ I 11.8-1 13.2 m increased calcite veinlets and 
cNor. all w. asw. incmed py+ /qy  @ I 1  1.7- 
114.65111. intense fractures, brecciation w. 
strong calc., chlor., py in breccia gouge matrix 
@ 114.32-1 14.65 m, local hem on fracture 
planedslips. abrupt drop in sulphide antent at 
114.65 (fault contact) 
Greenstone skam: pale IO med. green, moltled 
w. pen'. gametchlorepidote patches, local 
brecciatiodfracturing, trc py throughout seaion 
w. minor local. patches, increased chlorite all 
and py patches and strong red hem on fracts @ 
133.2-135.9 m. 
E.O.H. I 

J.C. @ 
100 

~~ 

xont 4 5 O  

- 
92.0 
93.5 
94.35 

103.7 
105.0 

106.5 
108.0 
109 5 
1110 
112.5 
114.0 
1 I4 65 

116.0 

- 

0.25% 

2.4 0.14 Yo 
2.5 0.14% 

1.9 862 
1.0 291 
I O  263 
1.3 460 

2.1 1376 
1.8 948 
2.0 790 

1.0 421 



@ TECK EXPLORATION LTD. 

DEPM 
(met=) 

HOLE NO. 95-B-03 

DESCRIPTION 
SAMPLE 

I KO\1 

1 1 0  

1311 

1 5 0  
170  

LENGTH I26 25 m 
DEPTH 01 0VI3 4 9 m  

NTS 112EI2E DATE COLLARED June 6/95 
CLAIM Bear COMPLETED June 8/95 
ELEVATION I I I 4  111 LOGGED CASING Kl-MINING 
NORTHING LOGGED BY G T  WATI KI INI- I I'NG11 I 

DATA 

TO 

13.0 
1 . 5 0  

17.(1 
1 3 5  

EASTING 

.9-1 I 0 

1.0-18 36 

8.36-31.4 

1.4-32.4 

CORE SIZE. 

Feldspar porphyry (Rhyodacitc): greenish grcy, 
siliceous. broken w. limonitic fraa. coatings. 
scattered euhedral plag plienos up to 1 .O cni (5-  
IOOh phenos), partial chlor. all of plag, loc~lized 
brecciation w. chlor.. py rnntris 
Fault zone (rhyodacite): zone of strongly broken, 
altered porphyty. intense chlorcalcitc 
dmelopment, pervasive cataclastite w. localized 
crushedlgougc zones, fraa. planes $5: 3O-SOo to 
core axis. 
Feldspar porphyr). (rhyodacitc): mixed 
assemblage of white to pinkish (potassic) alt. 
plag. phenos, euhedral phenos up to 1 .O cm 
,crowded teaure, grey groundmass, scattered 
labradorite xis, f@ 23.2-23.4 m drk f.g 
greenstone inclusion w. 10 cm cherty frag 

24.1-25.95: fine grain dark grecnish grey 
chill zone, vague f.g. scattered plag. phcnos. 
possible altered siliceous tun. 
Gradational chill marein zone: dark Le. vamc 

FRohuro I 
14.9 I Ovehurden (Roadbed) 

I - . ,  
plag phenos (as above 
chloritizcd @ 32.0-32.4 

24.1-25.95), strongly 

STRUCTURE 
AI.TERAlION 

chlor-(mod) 

chlorcalcite 
-intense 

chlor- n~ainly as 
microfract. fi l ls 
and minor wk. 
breccia matrix 
fi l ls 

i! -trc 

i ! .  trc 

iy. trc 

IVSOI  
19502 
19so3 
1')504 

2 0 
2 0 

2 0 
I S  

0.11 
0.4 

1 
RE! 

c u  
ppm 

80 
I30 
4s 
19 

LTS 
FJb 

pp"' 



~~ ~ ~ ~~ 

32.4-38.38 Syenite porphyry: brownish pink groundmass. L. cont. 
subhedral cream plag. phenos to 7 mm (5-10%). 
minor sporadic potassic bands. 3-1 cni. conspic. 
alt. of plag. phenos (chloritizcd) %@: 31.2-35.5, 
f.g. biotite in groundmass. greenish chill 
margins with chlor. all phcnos (SO cni -lop. 60 
cm boltom) 
Greenstone: aphanitic. dark green. v. niiiior 
calcite veinlets, penasivc fract. fill. 
disseminations and patches of pyrite 

scattered subhedral plag phenos. pervasive 
potassidchlor.replacmnts, gradational contacts, @ 70" 
w a k l p  brecciated at upper contad (20  cm) w. 

sharp 
@: 90 

38.38-43.55 

53.5544.65 Syenite porphyy : brown to brownish pink. Sharp L. 
con1 

calae matrix. 
Greenstone (chew): aphanitic. dark grey green , 
very minor calcite vnlts, minor pale grccn all. 
patches and spots, pen: localized breccia zones 
w. calcite matrix filling, very minor wk. 
localized garnet patches. 
Syenite porphyr?.: sharp irregular u. contaa, 
10% subhedral plag phenos, 2-10 mm . pink 
biotiferous matris, minor calcite fract. f i l ls  
Greenstone : cherty, fragmental. varied cream IO 

pale geen  rounded frags. 1-10 cm w. chlor 

14.642.0 

62.0-103.5 

103.5-106.4 L. cont @ 
30' 

106.4-1 10.35 

110.35-121.5 

I 2  I .5-128.2 

maIriX 
(Quam) Diorite: f.g-m.g . inottlcd. grex, pcn. 
wk. chlor-epid alt, wk pen calcite vnlts. non- 
magnetic 
Greenstone (cherty): aphanitic. dark grey green. 
arongly fraclured w. localized breccialion (~4: 

116.3-1 18.2 m, fraa's strongly chloritic w. 
calcite in matrix 
Syenite porphyry: as above @, 82.0-103.5. upper 
and lower contacls 3 60°. 5 cm magnetite band 

chlor-cpid (wk) 

Contacts@: 
60° 

py. I-20/0 

py-uc to 
1% 

py- trc 

I@! 128.15 m I I I 



DEPM 
(metres) 

FROMflD 

STRUCTURE LETAUlC SAMPLE DATA RESULTS 
DESCNPTION REC ALTERATION ~~JNI%uS F% Zn Au Ag Cu 

o/o CONTACT \I I \ S  (9.) No FROM TO LENGTH 

128.2-136.25 

136.25 

(Quam) Dionte: fresh, med grain, 15% pxn U cont 
phenos, 1-2 mm @! 60° 
E O H  



'$& \ I  TECK EXPLORATION LTD. 
v 

DEPTH 

(metres) 

HOLE 95-B-04 

DESCRIPTION 
F R O M 0  

0-3.0 Overburden 
* n . .  1 c nc.-*- . -  ~~ _-.\ ~~~~ ~~~ 

NTS 82W2E DATE COLLARED June 8/95 LENGTI I IO6  7 ni 
CLAIM Bear COMPLETED June 10195 
ELEVATION 1102 m LOGGED 
NORTHING LOGGED BY G T  WATERLINE LENGTII 
EASTING CORE SIZE 

3 0 ni - DL.971 OF O W  
CASING Rl iMNNMG 

NQ PROBLEMS 

SAMPLE DATA RESULTS STRUCIWRE LETALLIC 

mc . ALTERATION h f l h W ~ ~ . S  Au Ag Cu Pb Zn 
O/o CONTACT \EINS . (O.) NO. FROM TO LENGTH ppb ppm ppm ppm ppni 

J.U-I I ..( 

11.4-20.9 

20.9-36.5 

36.546.6 

46.649.8 

19.8-53. I 

urn-nscone. ( ~ n e n  iragmenrai), grey green. 
ineg. grey grcen, pink angular to sub-ang. frags. 
1-2 cm occasionally to 5 cm, minor carb. vnlu, 
chloritized maIics I-2% (-5%). grad. I. contact 
Greenstone: g r q  green, aphanitic. minor hem. 
along fraa's. minor calcite vnlts, cheny frags, 
occas. banded. 
Greenstone: interbedded c h e q  nfragmental and 

70v0 fragmental, 30% tuNaceous grcenstoce. 
gradationally interbedded, fragmental seaions 
contain I-2% diss. py, minor hem. on fracts, w. 
minor calcite vnlts. 

Syenite porphyry: brownish pink matrix w, f.g. 
biotite, subhedral plag. phencs, IO%, 1-5 mm. 
irreg. brecciated u. cont \I*. calcitz matrix, 8 cm 
'ii: 50" to core ais. v. minor calc. vnlts. 
Interbedded cherty fragmental and tuffaceous 
greenstone (as above 6; 20.9-36.5 m) 
Calcareous cherc fragmemtnl: light to mcd grq. cnrb- 29505 
finely ground fragmentalhreccia w. clsny frags, 
angular, not> I cm. drk green chlortnlc. 
niatris, interbcddcd calcareus ruff band 11. 
localized py. patches 6; 52.0-52.45 m., minor 
calc. vnlts 

py-trc 

py-trc to 
2 Y" lulTaceous greenstone. med to dark grey grccn. 

clilor 
-s~rong 

53.61 1.64 1 0  211 I .1 I485 5 2 . 0  

- 



DEPM 
(mums) 

FROIWKl 

SAMPLE DATA ' RESULTS S T R U r n F :  hlETALLlC 

DESCRIPTION REC f i 1  I O N  hllh1RU.S Au Ag Cu Pb Zn 
o/o COMACT \ I  1x5 (-4 No k H O \ I  TO I.EhGTH 

i3.163.85 

3.8565.0 

5.065.4 

5.446.95 

, 

6.95-75.75 

Greenstone (skarn breccidfracture zone): zone 
of intensely fractured and brecciated cherty 
greenstone w. mixed chloritic bands, patches 
and mauis fillings, strong calcite development 
in matrix, sporadic b rom garnet patches, 10-20 
cm. pew. calc. micrmmlts, pronounced fracrure 
@ 53.64-54.4 m, parallel to subparallel to c.asis, 
w. intense chloralc-py. slickensides throughout 
fract'd section, intense fault breccia @ 54.4-55.0 
\Y. calcchlor-py as matris w. finely ground 
c h e q  frags. to 1-3 cm, subangular, majority of 
section contains irreg. patches of chloritized. 
garnet alt silic frags w. minor localized calcite 
matris breccia (5-10 cm sections). pent. sporadic 
py/po bandslpatches with strong chlor-garnet all. 
often w. minor hem, cpy 
Massive sulphide: f.g msv py,po,cpy, skam 
component-5%. conspic. minor hairline -2 mni 
\%Its bluish, banded chalcedony, hem 
micrmlts, minor calcite vnlts. 
Greenstone (chty fragmental): continuation of 
above sulphide zone w. 4 cm mw py,po.cpy 
sulphide band @! 6.5.1 m , bluish chalcedoriiv 
vnlt C~OSSCU~S sulphide band 
Fault breccia: dark green, strongly developed, 
calcareous w. green grey cht frags. variable 1-5 
cm, angular, mainly chloritic matris, -30% W. 

localized py. disseminations, minor hem., calcite 
as minor micro\mlts, 1 cm calc. vnlt f2j 65.6 
@:25O to c.a. 
Cherty to tuffaceous greenstone: grey green to 
drk p n ,  generally fractured, fragmental, 
intense chlor-dc-hem alt, pew. hem,calc 
micro\nlts. strongly broken @ 69.349.85 , zonc 
of alternating gouge (chlor-calc-py) and breccia 
8 7 I .0-74.8(fault contact), drk green gouge @ 
71.0-71.25, 71.6(5cm), 7 I .95-72.35, 73.9-7.1.8.. 
coarse clear calcite XIS fZi) 74.3 m (brkn vn) 

- 
29506 
29507 
2Y508 
29509 
29510 
2951 1 
29512 

;harp L. 
:on! 

53 6 1  
55 0 
56.5 
5x o 
59 5 
5 1  0 

52.5 

5.3 7 

55 23 

is.O 

i6 5 
i8.0 
i9.5 
11.0 

12.5 
13.7 

lS.23 

17.0 

50 
I50 
SO 
7 0  
30 
5 0  

I40 

1.045 
,dl 

I no 

I10 
70 
50 
I O  
50 
10 

- 

1.36 
I .5 
I .5 
1.5  
I .5 
I .5 
1.2 

1.53 

I .77 

I .5 
1.5 
1.5 
1.s 
I .5 
I .5 

4.8 
6.4 
4.0 
5.8 
2.6 
3.2 
6.3 

0.98 
Id1  

1.6 

2.2 
0.8 
1 .o 
I .4 
1 .4 
I .o 

220 
650 
820 
360 
90 
50 
280 

1.20 % 

080 

55 
95 
45 
80 
IO 
92 

- 

vlised mn. 
)',po.cpy 
XO%) 

295 13 

2YSI4 

..con@ 
'00 

)y 3-5% 
py trc. 

Ialcitechlor- 
iem 
strong 

295 15 
29516 
29517 
29518 
29519 
29520 - 

57.0 
58.5 
70.0 
71.5 
73.0 
71.5 

- 

18.5 
'0.0 
'1.5 
3.0 
4.5 
6.0 

- 



DEF*M 
(metres) 

FRoMrro 
DESCRIPTION 

75.75-77.2 Greenstone: drk green (chlor.), msv. to semimn 
f.g. py throughout (60-80%), Y. minor calc. 
inlts makl 1 fract'd. 

77.2-81.4 Greenstone: siliceous, grey green. minor local 
crackle breccia. minor calcite veinlets to 2 mni, -I---- occas. w. hem. selvages., v. wk. sporadic garnet 

REC. 

o/@ +- 
~~ ~ 

SAMPLE DATA RESULTS STRUCTURE WiTAUIC 

ALTERATION hf lMbuS Au Ag Cu Pb Zn 
COhTACT VEINS (9.) No. FROM TO LENGTH 

81.4-92.45 Syenite porphyry: brownish pink, f.g. biotite 
matrix. plag. phenos, 10%. subhedral, locally 
chloritized 
Greenstone (Fault zone): strongly broken, 
fractured I\*. mod-strong calcite veinlets, locally 
10-1: cm. generally hairline to 3 mm., hem., 
calc. strong along fract's, strongly developed 
hem. slickensides 
Greennone (Skam): strong bands pinkish brown 
garnet to - 101.4 rn w. minor sporadic epid. 
patches. v. minor calc. vnlts, weaker skarning 
Pale to drk green) @ 101.4-106.7 w. minor 
localized b&a bands, 10-20 cm, @ 102.8- 
103.3 minor fracVmatris fills of bluish 
chalcedonic (banded) veinlets I blebs 

'92.45-97.5 

97.5-106.7 

106.7 I E.O.H. 

U. cunt 
1550 

Fracts 0- 
20° to c.a. 

L 
garnetchlor-epid py-trc to 
.modlo strong minor 

dissern's trc. hem. 
/patches 



DEPTH 

(merres) 
FROhUI.0 

b1.8 
1.8-2 I. I 

DESCRIPTION 

Overburden 
Greenstone (Fragmental skarri): highly niottlcd. 
. zone of irregular bands. patches of garnet-chlor 
all. w. a s s .  sporadic py,cpy patches. v. minor 
sporadic hem. patchednarrow bands, minor 
calcite as fract's 1 localized mairis fillings. 
bluish banded chalcedonic matris fillings @; 
14.6. 16.3-16.5 m 

SAMPLE 

FROM 

6.0 
7.5 
8.5 
10.0 
11.5 
13.0 
11.5 
16.0 
17.5 
19.0 
20.5 

DATA 

TO 

7.5 
8.5 
10.0 
11.5 
13.0 
14.5 
16.0 
17.5 
19.0 
20.5 
22.0 

!1.8-33.0 

83.0-39.15 

Greenstone: med drk grey. aphanitic. wkly 
frac'd, - 70" to c.a.. I-2% chlor. mafics. 1-3 
mm, (3%). v. minor hairline calcite vnlls, trc. 
hem w. minor chlor. a11 bands, 1-5 cm. 1-3 mni 
cpy inlts @; 32.9s ni 
Syenite porphyry: brownish pink groundninss. 
f.g. bio. throughout groundmass. subhcdral svht 
plag phenos to 7 mm (10%). trc. calc. vnlts. 

HOLE NO. 95-B-05 TECK EXPLORATION LTD. 

DIAMOND DRILL LOG 
!!:TION 
NORTHING 
EASTING 

3PTIONOR KEMP, HAIRSINE 
Pro'ect No: 

DEPTH DIP --c LENGTH: 
DEPTH OF O W :  
CASING REMAINING: 
WATERLINE Lmcnnl: 
PROBLEMS: 

82W2E 
Bear 
1102 m 

DATE: COLLARED 
: COMPLETED 
: LOGGED 

LOGGED BY: G T  
CORE SIZE: 

June 101195 
lune 12/95 

157.0 m 
1.8 m 

Az. 
145" 

NQ 

IRE METALLIC STRUC 

CONTACT - 
LTS 
Pb 

ppm 

RE 
cu 

PPm 
REC . 
% 
- - 
- 

ALTERAllON As 
ppm 
21.6 
10.4 
14.0 
10.6 
11.6 
6.2 
3.6 
10.2 
13.8 
27.8 
10.8 

Zn 

ppm 
Au 

ppb 
560(.02 I 
340 
280 
270 
250 
200 
I IO 
370 
450 
890(.024 
340 

VEINS - P N G T H  - 
:arnetchlor 
,strong 

:hlor-nrong 
iem-minor 

I .5 
1 .o 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

2326 
I283 
I241 
930 
I198 
1038 
1680 
152 
7 54 
2179 
1034 

3660 
2 130 
2770 
2350 
2950 
2120 
1340 
3 100 
1080 
7100 
2950 

2953 I 
29532 
29533 
29531 
29535 
29536 
29537 
2953R 
29539 
29540 

ract fills 
!1.1-21.8 Fault zone: broken dark (chlor.) greenstone and I chi Crags IO 5 cm 

~ 

'O0 fraas 

iy. trc 4 J,  con1 w. 
cm calc. 

pnlt @ 30° 

1. cont 
00 



39.15-39.72 

39.72-5 I .O 

5 I .  15-52.4 

Chen fragmental: disrupted cht bands \v . 
intermixed garnetchlor bands, 10 cm semimsv 
py @ u. con1 (39.15-39.2 
Greenstom: dark gren, aphanitic. pew. py(cpy) 
as dissem., local small patches, vnlts, minor 
d c .  vnlts, minor narrow sporadic garnet bands, 
wk, local hem. along calc vnlt schages, hem 
along fiaa's @j 48.0-51 .O m 
'Fractu~WBrraia Zone: pale green cht, highly 
dissected by hairline -3 nun calcite, close spad 
'hem vnlts, intense calcite vn. brecciation across 
25 cm at upper contact. sporadic minor garnet 

52.4-82.85 

82.85-89.2 

~ ~~ 

Greenstone (Skarn):pale green w. pen. wk. - 
mod garnet-cpid. bands, 1-10 cm. zones of local 
brecciation. 0.5-1.0 m, @ 59.9-60.32, 10-15% 
py. w. arong garnet bands. @ 61.25-61.5, 
semimsv py. w. strong chlor. alt. 
Pyritic chloritic tuff: dark green, strongly 
chloritic, sporadic calcite vnlts, 1-2 mm up to 
2.0 Em.. minor sporadic chalcedonic vnlts 
(banded), calcite vnlts often lined w.ith f g  
amber garnet, sporadic red-broun garnet bands, 
diffuxldistinct, - 1 cm, often py associated. 
entix section contains IO-20% f.g. py as fracture 
coatings, blebs, disseminations, veinlets and 
irregular masses, po(-1%) occurs w. py. @ 88.5- 
89 2 m 

zone w. mottling of plag phenos from 89.2-90.2 
m, dark to pale green chi fiag. @ 89.27-89.4 m 
w. indistina Contacts, brownish pink 
groundmass w. pen'. f.g. biotitc. minor local 
chloritic fract. sics, minor wlciie fracts (@ 70". 

py, 3-5%. 
trc cpy 

PS+/- Cps 
0.5-1% 

chlor-calc (strong py trc. 
to intense), hem - 
\Vk. 

garnet+/- epid. 
wk-mod. chior.- 
rvk 

trc p?' 

skarn 
assoc. \V. 

po. I%@! 

29541 39.15 4 
29543 

29525 
29526 
29527 
29528 
29529 

51.0 

82.85 
84.0 
85.5 
87.0 
88.5 

I 

39.7 0.55 

47.0 2.0 

52.7 1.7 

84.0 1.15 
85.5 I .5 
87.0 I .5 
811.5 I .5 
89.7 I .2 

.- 
i30 15.4 

70 1 .J 

10 0.6 

.01 oz 1.9 
,008" 2.5 
.01 .. 1.9 
.WX" 2.5 
.OOJ" 2.2 



DEPTH 
(mW 

F R O M 0  

07.55-1 15.4 

15.4-1 17.65 

17.654 2 l.3! 

STRUCTURE SAMPLE DATA RESULTS METAUIC 

DESCfUPTlON REC. ALTERATION M I N E W S  Au Ag Cu pb Zn 
O/o CONTACT \?;.INS (*4 No. FROM TO LENGTH 

2 1.35-124.93 

24.95-129.4 

11.0 

28.42 

29.4-133.2 

112.94 

129.42 

Greenstone (Skam): pcnasive irregular bands 
.patches. light to dark grwn IV. pale brown 
garnet, pen'. calcite vnlts \v. do\wnsection 
increax in thickness and \n density. - 5% 
calcite vnlts at irreg. anglcs @ I IO. 1-1 13.4 m.. 
minor local py as dissem'dpatches. 20 cm 
seminw py band @! I 11.1-1 11.3 w. one 2niin 
cpy bleb, IO-20% semimw py. bands @ 112.44. 
112.9 m, mised 2-3 cm msv. py.cpy band @ 
112.9. trc. hem. on fract"s 
Greenstone: med to drk green. continuation of 
above x'. little or no skarn all.. minor hem \v . 
calc. fillings/ fract. planes 
Monzonite porphyry: mottled, green and pink 
plag phenos.3-5 mm. subhedral, crowded, pen. 
potassic alteration of plag., green chloritic- 
scricitic groundnlass. pen. microfracturing \v. 
pychlor hairline fillings, mod to intense pen. 
hem all @; 120.3-121.35, f.g. breccia S 120.7- 
12 1.25 wv. intense hem alt. 
Greenstone: chloritic. siliceous, mcd grey green, 
scattered Lg. vague plag phenos. 1-2 mm, wvk- 
mod microfracts w. pen. hem on fraas, intense 
hem all @, 124.5-124.95 m 
Monzonite porphyry: intesely mottled, altercd 
with almost complete sericitization (apple green] 
and potassic all. of plag phenos. many plag 
phenos show partial all. w.scric. cores, phenos 3. 
5 mm . crowded, entire section has strong 
hem.alt. possibly masking estensive potassic alt. 
plag phenos are subhcdral. indistinct 
Syenite porphyry: brownish pink groundmass w, 
Cg. biotite, 10% plag phenos. ivht, to 7 mm, 
subhedral. lower contact contains ineg sharp 
contad with inclusions of hem. alt plag porph as 
part of greenish chill margin 

1.94 

1.0 

50°w. 10 
cm chill 
margin 

60 

5 

- 

IO-200, 

garnctchlor 
mod-strong 

motassic, hem - 
:hlor-sreic (wk- 
;trong) 

>y trc 
:except as 
IOtcd) 

I! trc. 

)y trc 

- 
19544 

1Y545 



DEPTH 
(metres) 

FROWO 

133.2-143.6 

143.6-146.7 

~ 

SAMPLE DATA METALLIC 

DESCRIPTION REC. ALTERATION k m w s  

STRUClzlRE 

yo CONTACT VEINS (V.) No FROM TO I.F.h'GTH 

146.7-147.83 

147.83-150.8 

150.8-157.97 

157.91 

Au Ag Cu Pb Zn 

135.2 
138.1 
143.5 

Momnite  porphyq : continuation of above 
mne @I 121.95-129.4 m, pen'. sericite. potassic 
all. of subhedtal plag phenos, overall brick red 
hem alt \v. apple p a n  (Ser), pink (potassic) 
alt.of plag phenos. crowded phenos. 2-5 m, 
hem.seric developed along fract's. Irc. f.g diss 
mag., py 
Syenite porphyry: broken, fract'd w. minor 

~ calcite vnlts @ 50' Io cure axis, minor brown 
'segregation bands, plag phenos pen'. chloritized 
Monzonite porphyry: f.g crowded plag phenos, 1 1 mm , pale gncn chloritic, calcareous 
groundmass. brecciated over last 30 cm. @ 

1147.13-117.36. inclusion of hem. mom. p r p h  
1 n i l  inner core of 7 cm pale green cherty tuff w. 
'scattered angular qtz frags. 3-5 mm 
Syenite porphyry: as described above, broken 
along chlor. fractures, no calc. veining, greenish 
tinge lower contact zone, 30 cm 
Rhpdacite crystal ash I&: crowded. 
susubhedral wht plag phenos. 1-2 mm, up IO 3-5 

1 nun, dark grey groundmass, mod. brkn, @ 
152.8-153.2, 153.8-154.0; bands ofdark. 
aphanitic, soapy serpentine? 
E.O.H. I 

- 
I .o 
I .o 
I .o 

20 
10 
I O  

0.5 86 
0.3 35 
0.2 16 



(@ TECK EXPLORATION LTD. 

SAMPLE DATA 

FROM TO LENOlH 

BOLE NO. 95-B-06 

Au 

ppb 

IIAMOND DRILL LOG 
DPTIONOR KEm, HAIRsrNE 
'roject No: 1738 

Eholt 

Ag 
ppm 

DESCRIPTION 
RJ3 

Cu 
ppm 

LENGTH: 143.9 m 
DEPTH OF OW: 2.4 m 

NTS 82 W2E D A m  COLLARED June 14/95 
CLAM Bear : COMPLETED June 15/95 
ELEVATION I122 m : LOGGED CAsrnoREMAININo: 

FROWIQ 
-2.4 

.4-19.2 

9.2-3 1.54 

11.54-54.77 

NOR'MING 
EASTING 

% 
o v e & m  
Greenstone (Skam): cherty, pale drk green, 
mottled, moderately fragmented. pen'. sporadic 
pinkish bmm garnet patches, minor local 
brecciation to 5.0 cm, w. calcite matrix, sporad. 
py. blcbs and assoc. alt patches. minor sporadic 
epidote patchl clast replacements 
Greennone (Skam): purple. green cherty, 
banded, pen'. microhct's. often w. 
displacements. wk-mod. m v  garnet bands, 
(rc py as minor d i w d p a t c h a .  calcite filled 
microfiact's, local brecciation@ 28.66-29.48- 
mottled QI porph w. gradat. wtacts. plag phenos, 
subhcdral. 2-5 mm. niC potassic all 

Rhyodacite porphyry: , pale green to grey 
groundmass. plag phenos, 2-5 mm, subhedral. 
cream colotui, weakly mottled. 2040%: srong 
chlor. micro\dts @ 53.64-54.77 
34.05-34.52; chlor-gam skam w. distinct hem. garnchlor-hem 

-mod-strong 

chlor-gam (mod) 
hcm (wk) 

chlor (strg) w. 
45.7848.96; chlor. u.conl@ 0-20°. local ang. 
bdf rags .  to 3.0 cm. minor hem patches. local 

py trc 

py. I-2% 
CPY trc 

py I%,trc 

LOGGED B Y  
CORE SIZE: 

WAT€RLINE LENGTH: 
PROBLEMS: 

G.T. 
NQ 

CONTACT 

sharp 1. 
cant.- 30° 

Kminw 
PSm- cw 
across I5 
fm 
sharp u. 
wnt @ 7OC 

\\'. 

a ALTERATION I "",- 
I Garnetchlor 1 py. 1%. cpy 

No. - 
7 

LTS 

ppm 
Pb zn 

ppm 



py banddpatchcs. rarely w. cpy in 

50.86-52.1; grey cht. wk skarn. local breccia 

~~ 

4.7745.84 Sycnitc porphyry: greenish brown u. and 1. con( 
chill zones (30 em. 40 an nsp.). brorvnish pink 
gmmdmas w. fg. biotite. 5-10'?? subhcdral 
plag. phenos. 2-7 mm 

5.84-74.3 

4.3-78.9 

8.9-90.3 

0.3-1 10.0 

I 105.0-1 10.0; section IUS 10-20% tine angular 

Rhyodacite porphyry: dark grey matrix. light 
grey-buffsubhcdral phenos, 1-6 mm 
Grcenslone: drk grey, grecn, aphanitic. 
brecciated contad to 74.7 m w. porphyry and 
calcite mauix tilling 
Rhyodacite. Biotite hornfels: 
- zone of variably mixed greenish brown , 
aphanitic biotite hornfels in sharp wntad tv. 
grry mottled rhyodacite. gradual dmvnsedon 
decrraw in hornfels component, porph is 
monled w. crowded euhcdral plag phenos to 6 
mm (dark grey groundmass w. light grey 
phenos), hornfels contains minor sporad. 
diMn.  w. 
Rhyodacite: gry green aphanitic to mcd. grain, 
monld, locally brecciated w. sporadic patches o 
disscm. py. , f.g-m.g grey intrusive texture 
groundmass, w. variable pyroxene phenos, chlor 
spots and patches, minor skam bands (this 
section possibly represents a zone of mixing 
bawecn rhyodacite and underlying diorite) 
%.I-98.6; sporadic chlor. slip sfcs 

96.3-101.0; localized narrow breccia zones \v. 
mapnc(ite in matrix 

sharp u. 
wnt @ 
30°, 1. con1 
@ 40° 

sharp 
I.cont Q 
40° 

mod. gam w. 
hem patches 
lfrad. fills 

chlor-(wk) 

chlor (wk) 

chlor (wvk) 

~ -~ 

L a T w C  SAMPLE DATA RESULTS 
MNERALS Au Ag Cu Pb Zn 

W) No. FROM TO WNOTH 



DEPTH 
m-1 DESCRLF'TION 

FROMITO 

110.0-139.22 

SlRUcNRE mALuc SAMPLE DATA RESULTS 
'REC. ALTERATlON MNuw Au Ag Cu FIJ zn 

No. FROM 'To LWOM y, CONTACT Ems CA) 

139.22-143.86 

143.86 

buff chat frags. to 1.0 cm \v. accompanying tvk- 
mod. chlor-py alt. 
Syenite porphm: brown pink groundmass. w. 
f.g biotite. no calcite veining, plag phtnos, 
subhcdral, 2-7 nun, IO%, conodcd lowcr contact 
(Qua-) Diorite: med grey groundmass, 
qyplag.. 20% pxn phenos. 1-3 mm. 
cquigranular, frtsh 
E.O.H. 



APPENDIX 7 

PETROGRAPHIC STUDY 



Vancouver Petrographics Ltd. 
8080 GLOVER ROAD, LANGLEY, B.C. V3A 4P9 
PHON€ (604) 888-1323 FAX (604) 888-3642 

Report # 95063 1 for: 

Greg Thomson, 
Teck Exploration Ltd., 
200 Burrard Street, 
Vancouver, B.C., V6C 3L9 October, 1995 

Project: 1738 

Samples: #2: 66.6,67.8, 73.7 
#3: 18.5,56.0, 
#5: 
#6: 120.7, 142.0 

12.3, 14.7, 23.25, 141.9, 156.8 

Summary: 

Samples in hole #2 and the upper part of hole #5 are of patchy, zoned skarns containing a wide 
variety of silicates and minor to abundant patches of sulfides, dominated by pynte and chalcopyrite, 
with lesser pyrrhotite and minor sphalerite. Typical; skam minerals include quartz, garnet, epidote, 
clinopyroxene, calcite, biotite/chlorite, chlorite, and tremolite/actinolite. Some samples contain 
abundant secondary K-feldspar. 

Samples lower in hole #5 and Hole #6 are of hypabyssal to plutonic rocks of quartz diorite to 
syenite composition. Some of these (especially the “syenite”) contain K-feldspar alteration. 

Samples in Hole #3 and the lowest part of Hole #5 are of a variety of volcanic and hypabyssal 
rocks, some of which may represent the host for the skam. 

A: Skarn 

Sample #2 66.6 is a patchy skarn dominated by calcitdaragonite, biotitdchlorite-pyrrhotite- 
pyrite, quartz, quartz-chalcopyrite, and coarser grained calcite/aragonite. Some pyrite is secondary 
after pyrrhotite. One fiagment is dominated by cryptocrystalline plagioclase. A few veinlets are of 
calcite. 

Sample #2 67.8 is a patchy skarn dominated by biotite/chlorite and calcite, with abundant 
patches of pyrite-pyrrhotite and lesser ones of quartz. Major veins have margins of calcite and cores 
of two ages chalcedonic quartz. Some calcite veinlets cut across patches of chalcedonic quartz. 
Veinlets cutting patches of pyrite are of biotitdchlorite-calcite-quartz. 



Sample #2 73.7 is a very patchy skam, which is dominated by garnet, calcite, biotitdchlorite, 
and sulfides (pyrite, chalcopyrite, and pyrrhotite), with less abundant patches of clinopyroxene, 
tremolitdactinolite, quartz, and epidote. A major banded vein contains the following major zones 
from oldest to youngest: calcite, sulfide-rich inclusion, calcite, quartz, calcite-pyrite, calcite, and 
chalcedony. It is cut by a veinlet of quartz-calcite. 

Sample #5 12.3 is a skam dominated by quartz with minor to abundant disseminated patches 
of epidote and minor patches of garnet. It was brecciated moderately to strongly and fragments up to 
15 mm across were cemented by a groundmass containing quartz, patches of epidote, biotite-chlorite, 
and minor garnet, with moderately abundant patches of pyrite and minor chalcopyrite. 

Sample #5 14.7 an extremely fine to fine grained patchy skam, with some patches dominated 
by quartz, others by quartz-epidote, and others by epidote-garnet-biotitdchlorite-tremolitdactinolite. 
Sulfides (pyrite, chalcopyrite, and minor sphalerite and pyrrhotite) are concentrated strongly in quartz- 
poor parts of the section, and are especially abundant with epidote and tremolitdactinolite. A few 
veinlets and replacement patches are dominated by calcite. A veinlet of quartz cuts part of the quartz- 
rich zone. 

B: Volcanic to Hypabyssal Rocks (Possible Host from which Skarn Formed?) 

Sample #3 18.5 is a fractured porphyritic rhyodacite containing phenocrysts of K-feldspar, 
plagioclase, and much less abundant hornblende in a very fine grained groundmass dominated by K- 
feldspar, quartz, and plagioclase. Plagioclase is replaced by dusty hematite and minor patches of 
calcite. K-feldspar is replaced by minor patches of calcite. Hornblende is replaced by patchy 
aggregates of plagioclase and chlorite. Early veinlets of quartz-feldspars as in the groundmass cut 
some feldspar phenocrysts. The rock was brecciated moderately in braided, vein-like zones, and 
abundant fractures were filled by veinlets of calcite and.chlorite. 

Sample #3 56.0 is a metamorphosed, altered, porphyritic hypabyssal andesite containing 
phenocrysts of plagioclase and hornblende in a groundmass of extremely fine grained plagioclase and 
amphibole with minor opaqudeucoxene. Textures are metamorphic, and some plagioclase 
phenocrysts were recrystallized to much finer grained aggregates as in the groundmass. The rock was 
brecciated slightly. Discontinuous veins, veinlets and replacement patches dominated by calcite with 
minor chlorite and quartz occur in irregular fractures commonly associated with the zones of 
brecciation. 



Sample #5 156.8 is a rhyodacite crystal tuff containing angular fragments of K-feldspar, 
quartz, and plagioclase, several volcanic fiagment types, and biotite in a cryptocrystalline, slightly to 
moderately foliated groundmass dominated by sericite. Quartz crystals are phenocrysts fiom volcanic 
rocks, suggesting that all the megacrysts are of volcanic origin. Minor discontinuous veinlets are of 
calcite. The relation between this rock and the rocks higher in the hole is uncertain. 

C: Hypabyssal Plutonic Rocks 

Sample #5 23.25 is a porphyritic, hypabyssal (quartz) diorite containing megacrysts of 
plagioclase and minor ones of hornblende and quartz in a very fine grained groundmass dominated by 
plagioclase with less abundant hornblende, quartz, K-feldspar, and biotite. Alteration is slight: 
plagioclase is altered to sericite, and hornblende is replaced by tremolite/ actinolite and calcite. A few 
lensy veinlets are of calcite and minor K-feldspar and chlorite. 

Sample #5 141.9 is an altered porphyritic quartz monzonite containing megacrysts of 
plagioclase and K-feldspar and minor ones of hornblende and biotite in a finer grained groundmass of 
quartz and feldspars with minor biotite and magnetite. Plagioclase is replaced strongly by sericite- 
(calcite). K-feldspar is replaced slightly by hematite-sericite-calcite. Biotite is replaced completely by 
pseudomorphic muscovite. Hornblende is replaced completely by quartz-sericite. Magnetite is 
replaced by hematite, and ilmenite is replaced by leucoxene. An inclusion is of extremely fine grained 
plagioclase with patches of magnetite. 

Sample #6 120.7 is a (biotite) syenite dominated by slightly interlocking K-feldspar grains with 
much less abundant plagioclase and biotite, and minor hornblende and magnetite. Interstitial patches 
are of kaolinite and sericite (possibly after plagioclase), calcite, and minor muscovite. Much of the K- 
feldspar probably is secondary after plagioclase. A vein is of sericite and calcite. 

Sample #6 142 is a hornblende biotite (quartz) diorite containing subhedral plagioclase 
intergrown with anhedral hornblende and biotite, with minor interstitial quartz and K-feldspar. 
Alteration is weak to moderate, with plagioclase replaced by sericite-(epidote), biotite by chlorite-(Ti- 
oxide), and hornblende by tremolitdactinolite-calcite. The rock was granulated strongly in a breccia 
zone up to 1.5 mm wide. Late veinlets and replacement patches of calcite are mainly associated with 
the breccia zone. A few wispy veinlets are of chlorite-calcite. 

d h n  G. Payne, dD., 
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Sample #2 66.6 Patchy CalcitdAragonite-Chlorite-Quartz-Pyrite Skarn 

The sample is very irregular in composition, with patches dominated by calcite/aragonite, 
biotitekhlorite-pyrrhotite-pyrite, quartz, quartz-chalcopyrite, and coarser grained calcite/aragonite. 
Some pyrite is secondary after pyrrhotite. One fragment is dominated by cryptocrystalline plagioclase. 
A few veinlets are of calcite. 

calcite/ankerite 3540% chalcopyrite 2- 3% 
chloritehiotite 30-35 plagioclase 1- 2 

pyrrhotite (alt'd to pyrite) 7- 8 magnetite minor 
calcitelaragonite 5-  7 sphalerite trace 
pyrite 3- 4 

quartz 8-10 kaolinite minor 

veinlets 
calcite 0.3 

Much of the sample consists of irregular, interlocking grains of calcite/ankerite and lesser 

Calcite/aragonite is concentrated in patches up to several mm in size, whose texture suggests 
chlorite. 

that they are of replacement origin. In some patches, many of the grains are elongate prismatic grains 
up to 0.8 mm in length, which suggests that the mineral is aragonjte. Other patches are of equant 
grains up to 2 mm in size. 

medium greenish brown in colour and chlorite is light green. Other patches up to a few mm across 
consist of intimate intergrowths of calcite and chlorite. Much of the pyrite and pyrrhotite occur in 
chlorite-rich patches. 

averaging 0.03-0.05 mm in size in some and 0.05-0.15 mm in size in others. Other patches up to 1 
mm in size are of quartz grains averaging 0.02-0.03 mm in size intergrown with moderately abundant 
chlorite and some calcite and moderately abundant chalcopyrite. Some patches up to a few mm in size 
are of very fine grained intergrowths of quartz and chalcopyrite. These commonly are between 
patches rich in calcite and those rich in chlorite. Some quartz-rich patches show cataclastic textures in 
which grains were granulated moderately to strongly. 

One patch 3 mm across is of cryptocrystalline plagioclase with less abundant calcite and 
chlorite. 

Pyrite is concentrated in patches up to a few mm across. Some grains are subhedral and 
average 0.3-0.7 mm in size. Intergrown with these are patches of extremely fine grains pyrite 
intergrown with silicates; these grains may have formed by replacement of pyrrhotite. Some patches 
consist of ragged, corroded grains of pyrite enclosed in chalcopyrite. 

calcite and chlorite. 

up to 0.5 mm in size and disseminated grains averaging 0.01-0.02 mm in size. A few patches of calcite 
grains contain moderately abundant chalcopyrite grains averaging 0.02-0.05 mm in size. 

Biotitdchlorite forms irregular patches of cryptocrystalline to extremely fine grains. Biotite is 

Quartz occurs in two main modes. It forms patches up to 2 mm in size of equant grains 

A few sulfide-rich patches contain spheroidal inclusions of silicates, mainly intergrowths of 

Chalcopyrite is concentrated in a few patches of very fine grained quartz as irregular patches 

Kaolinite forms a few patches up to 0.5 mm long of cryptocrystalline grains. 
Magnetite forms a grain 0.2 mm across in a coarse grain of calcite. 
Sphalerite forms a few grains up to 0.07 mm in size. Grains are opaque because they contain 

A few veinlets averaging 0.02-0.05 mm wide are of very fine grained calcite. 
very abundant sub-micron-sized exsolution blebs of chalcopyrite. 
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Sample #2 67.8 Patchy Skarn: Calcite-Biotite/Chlorite-Pyrite/Pyrrhotite-Quartz 
Veins of Calcite-Chalcedony; Veinlets of Biotite/Chlorite-Calcite-Quartz-Pyrite 

The sample is a patchy skarn dominated by biotite/chlorite and calcite, with abundant patches 
of pyrite-pyrrhotite and lesser ones of quartz. Major veins have margins of calcite and cores of two 
ages chalcedonic quartz. Some calcite veinlets cut across patches of chalcedonic quartz. Veinlets 
cutting patches of pyrite are of biotite/chlorite-calcite-quartz. 

biotitelchlorite 30-35% 
calcite 25-30 
pyrite 12-15 
chlorite 7- 8 
quartz 2- 3 
pyrrhotite 2- 3 (altered to pyrite/dusty non-reflective material) 
Ti-oxideAeucoxene 0.7 
chalcopyrite 0.1 
apatite trace 
veins 
1) calcite-chalcedonic quartz 10- 12% 
2) biotite/chlorite-calcite-quartz 1- 2 

Calcite forms extremely fine grained aggregates, mainly intergrown with less abundant 
biotite/chlorite and much less patches of extremely fine grained quartz. Biotite/chlorite forms 
cryptocrystalline to extremely fine grained aggregates of flakes with a few ragged flakes up to 0.3 mm 
long. Pleochroism from light to medium brownish green. Chlorite forms patches up to 2 mm in size 
of cryptocrystalline, pale to light green grains. 

0.02-0.05 mm in size and a few up to 0.1 mm across. Some patches up to 2 mm in size are of 
extremely fine grained aggregates of quartz, biotitelchlorite, calcite, and minor disseminated pyrite. 

Ti-oxideAeucoxene forms disseminated patches averaging 0.03-0.08 mm in size. 
Pyrite forms irregular patches up to several few mm across with textures as in Sample #2 66.6. 

A few patches are of coarse grained pyrite in which coarsely spaced fractures are filled mainly by 
calcite. Some patches are very fine grained and are intergrown with silicates. A few of these contain 
interstitial patches of calcite which are surrounded by euhedrally terminated pyrite grains averaging 
0.05-0.1 mm in size. 

abundant dusty non-reflective material. They probably are secondary after pyrrhotite. 

Quartz is concentrated in a few lensy patches up to 1.7 mm long as submosaic grains averaging 

In cores of some large pyrite patches are patches up to 0.7 mm across of pyrite which contain 

Pyrrhotite forms anhedral inclusions in pyrite up to 0.02 mm in size. 
Chalcopyrite is concentrated in a few patches up to 2 mm in size in which it forms minor to 

moderately abundant disseminated grains averaging 0.02-0.04 mm in size. It also forms very minor 
inclusions in pyrite averaging 0.02-0.05 mm in size. 

Apatite forms disseminated, subhedral to euhedral grains averaging 0.1-0.15 mm in size. 

(continued) 



Sample #2 67.8 (page 2) 

Veinlets averaging 0.02-0.03 mm wide which commonly cut pyrite grains are of 
cryptocrystalline biotite/chlorite and calcite. A few wider ones have comb-textured patches of quartz 
up to 0.1 mm wide along their margins. Bordering these, pyrite was recrystallized to extremely fine 
rained aggregates. 

Veins up to a few mm across are patchy, commonly with rims of calcite and cores of feathery 
chalcedonic quartz. In some veins, early formed calcite grains have euhedral terminations which are 
marked by a zone 0.01 5 mm wide containing abundant medium brown limonite. A few patches of 
similar limonite occur within the calcite grains. Chalcedony grains average 0.05-0.1 mm in length. In 
the largest vein, a core up to 1.5 mm wide is of much more delicately intergrown chalcedony grains 
with well developed radiating aggregates of fibrous grains showing delicate, rhythmic growth layering 
defined by wispy lines, possibly of dusty opaque. Some calcite veinlets contain patches of chalcopyrite 
and of pyrite averaging 0.03-0.05 mm in size. A few pyrite patches are up to 0.3 mm across. One 
vein contains a patch 1 mm across containing moderately abundant pyrite grains averaging 0.02-0.04 
mm in size. Some calcite patches on the margins of veins contain moderately abundant inclusions of 
Ti-oxide averaging 0.003-0.005 mm in size. A few late veinlets of calcite and ankerite up to 0.1 mm 
wide cut some of the chalcedonic quartz patches. 

averaging 0.03-0.05 mrn in size intergrown with calcite in a broad core. A thinner outer zone is of 
similar calcite. A very thin rim is of limonite. 

One lens 0.7 mm long enclosed in a coarse calcite grain contains patches of ilmenite grains 



Sample #2 73.7 Patchy Skarn: Garnet-Calcite-Clinopyroxene-Biotite-~rite-Chalcopyrite- 
Chlorite-Quartz-Tremolite/Actinolite-(Epidote); 
Banded Vein of Calcite-Chalcedony-Pyrite-Quartz 

The skarn is very patchy in composition. It is dominated by garnet, calcite, biotite/chlorite, 
and sulfides (pyrite, chalcopyrite, and pyrrhotite) and contains less abundant patches of clinopyroxene, 
tremolite/actinolite, quartz, and epidote. A major banded vein contains the following major zones 
from oldest to youngest: calcite, sulfide-rich inclusion, calcite, quartz, calcite-pyrite, calcite, and 
chalcedony. It is cut by a veinlet of quartz-calcite. 

calcite 2O-25% 
garnet 17-20 
biotitelchlorite 10-12 
pyrite 7- 8 
chalcopyrite 4- 5 
pyrrhotite 4- 5 
clino pyroxene 4- 5 
quartz 2- 3 
tremolite/actinolite 2- 3 
chlorite 1- 2 
veins, veinlets 
1) calcite-chalcedony-quartz 10-12 
2) quartz-calcite 1- 2 

Garnet forms anhedral grains averaging 1-2.5 mm in size in patches up to a few mm across. 
Grains are fractured strongly and intergrown mainly coarsely with calcite and biotite. A few garnet 
grains contain inclusions of calcite and biotitelchlorite. A few at one end of the section away from the 
veins are replaced moderately along fractures by cryptocrystalline calcite. 

Clinopyroxene is concentrated in one comer of the section as equant granular grains averaging 
0.02-0.05 mm in size and a few prismatic grains up to 0.2 mm long. 

Calcite forms patches of equant grains averaging 0.005-0.01 mm in size, in part alone and in 
part intergrown intimately with biotitdchlorite. 

Biotitdchlorite forms cryptocrystalline flakes intergrown intimately to coarsely with patches of 
calcite. Pleochroism is from light to medium greenish brown. 

Chlorite forms patches up to 0.5 mm in size of pale green, cryptocrystalline flakes, mainly 
surrounded by a thin rim of biotite. 

Tremolite/actinolite is concentrated in lensy patches up to 1.5 mm in size as subhedral to 
euhedral grains averaging 0.07-0.15 mm in size and a few up to 0.6 mm long intergrown intimately 
with chalcopyrite and much less pyrite. Pleochroism is from colourless to pale to light green. 

sulfides and tremolite/actinolite. A few grains up to 0.8 mm in size are intergrown with patches of 
epidote-chalcopyrite and contain minor disseminated grains of epidote and tremolitelactinolite. 

zones of pyrite intergrown with patches averaging 0.3-0.8 mm in size of calcite-quartz-biotitekhlorite 
intergrown with abundant extremely fine grained pyrite and hematite. 

Quartz forms patches of grains averaging 0.05-0.1 mm in size, commonly intergrown with 

Pyrite is concentrated strongly in one large patch 15 mm across. It is dominated by dense 

(continued) 
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Sample #2 73.7 (page 2) 

One irregular patch 6 mm across is dominated by anhedral chalcopyrite with slightly less 
abundant anhedral pyrrhotite and minor patches of subhedral to euhedral pyrite. Elsewhere in the 
rock, chalcopyrite and generally much less pyrrhotite and pyrite occur in irregular patches averaging 
0.1-0.5 mm in size intergrown intimately with silicates, especially tremolite/actinolite, garnet, and 
epidote. Pyrrhotite is altered to intimate intergrowths of pyrite with hematite, or to hematite with 
minor pyrite. Most of the latter have a rim of pyrite 0.005-0.01 mm wide. 

to 0.8 mm in size intergrown intimately with chalcopyrite. 

chalcopyrite. It contains abundant sub-micron to micron sized exsolution inclusions of chalcopyrite. 

Epidote is concentrated in a few patches up to 2 mm across in which it forms skeletal grains up 

Sphalerite forms irregular patches averaging 0.03-0.08 mm in size, commonly associated with 

At one end of the section is a composite vein up to several few mm wide which is zoned as 
follows: 

1) 0.3-1.8 mm wide zone of fine to medium grained calcite, with minor lenses of host rock 
parallel to the length of the vein. 

2) 1-2 mm wide, lensy zone of altered host rock(?) consisting of extremely fine grained quartz 
with lesser biotite/chlorite and calcite containing abundant patches and disseminated grains of sulfides 
dominated by chalcopyrite, pyrite, and pyrrhotite. The last of these (pyrrhotite) forms distinctive 
elongate platy(?) grains averaging 0.1-0.15 mm long. Pyrrhotite is replaced by cryptocrystalline pyrite 
and hematite in widely varying proportions. 

length of the vein, containing wispy lenses averaging 0.05-0.1 mm wide of cryptocrystalline, medium 
green chlorite, and a few lenses containing moderately abundant extremely fine grained pyrite. 

patches of extremely fine grained biotite. The zone is somewhat discontinuous. 

up to 0.6 mm in size of subhedral pyrite. 

3) 0.3-0.8 mm wide zone dominated by elongate grains of calcite oriented parallel to the 

4) 0-0.3 mm wide, zone dominated by quartz grains averaging 0.07-0.2 mm in size with minor 

5a) 0.3-0.5 mm wide, zone of medium grained calcite containing moderately abundant clusters 

5b) 2 mm wide zone of coarse grained calcite (contains an inclusion of host rock) 
6) up to 2 mm wide (at edge of section) of delicate subradiating aggregates of chalcedonic 

quartz (as in the core of the vein in Sample #2 67.8), with subradiating fans up to 1.5 mm long. It 
contains a few irregular, banded lenses up to 0.1 mm wide and 3 mm long of extremely fine grained 
ankerite. 

7) 0.7 mm wide, in one comer of the section where Zone 6 is missing, this zone is of quartz 
grains averaging 0.2-0.5 mm in size. It borders against Zone 5b on one side and against host rock in 
the extreme corner of the section on the other side. 

A veinlet averaging 0.05-0.07 mm wide cuts Zones 5b and 6 of the main vein. Where it cuts 
chalcedony, the veinlet is of extremely fine grained quartz, and where it cuts calcite, the calcite grain 
was recrystallized slightly and minor dusty opaque inclusions were destroyed or removed. 



Sample #3 18.5 Fractured Porphyritic Rhyodacite; Quartz-Feldspar Veinlets; 
Brecciation with Calcite-Chlorite Veinlets 

Phenocrysts of K-feldspar, plagioclase, and much less abundant hornblende are set in a very 
fine grained groundmass dominated by K-feldspar, quartz, and plagioclase. Plagioclase is replaced by 
dusty hematite and minor patches of calcite. K-feldspar is replaced by minor patches of calcite. 
Hornblende is replaced by patchy aggregates of plagioclase and chlorite. Early veinlets of quartz- 
feldspars as in the groundmass cut some feldspar phenocrysts. The rock was brecciated moderately in 
braided, vein-like zones, and abundant fractures were filled by veinlets of calcite and chlorite. 

phenocrysts 
K-feldspar 20-25% 
plagioclase 10-12 
hornblende 2- 3 
biotite 0.3 

groundmass 
K-feldspar 20-25 
quartz 12-15 
plagioclase 12-15 
chlorite 0.3 

veinlets, replacement patches 
1) quartz-(feldspar) 1- 2 
2) calcite-chlorite-(pyrite-quartz-leucoxene) 5- 7 

Ti-oxiddeucoxene minor 
apatite trace 
zircon trace 

Plagioclase forms subhedral to euhedral phenocrysts averaging 1-2 mm in size and a few up to 
3.5 mm long. Composition is about An30-3s.  Alteration is slight to dusty hematite, patches of calcite up 
to 0.2 mm in size and minor patches of K-feldspar. 

mm long. A few are replaced slightly by anhedral grains of calcite averaging 0.05-0.15 mm in size. A 
few of these may be replacements of plagioclase. 

A few patches consist of intergrowths of two to three K-feldspar and plagioclase phenocrysts. 
Hornblende forms subhedral prismatic grains up to 1.7 mm in length. It is replaced by patches 

of interlocking plagioclase grains averaging 0.03-0.05 mm in size and patches of cryptocrystalline to 
extremely fine grained chlorite. One contains minor ragged prismatic tremolite/actinolite grains up to 
0.12 mm long. One contains a few subhedral to euhedral grains of pyrite averaging 0.05-0.07 mm in 
size. 

Biotite forms phenocrysts averaging 0.5-1 mm in length. Alteration is complete to 
pseudomorphic, pale to medium green chlorite with lenses of very fine grained calcite and 
disseminated grains of leucoxene. 

K-feldspar forms subhedral, equant phenocrysts averaging 1-2 mm in size and a few up to 3.5 

The groundmass contains anhedral to subhedral, prismatic plagioclase grains averaging 0.05- 
0.1 mm in length intergrown with anhedral grains of K-feldspar and plagioclase averaging 0.02-0.05 
mm in size, with interstitial quartz grains averaging 0.03-0.07 mm in size. A few veinlets of 
groundmass material cut some K-feldspar and plagioclase phenocrysts. 

(continued) 
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Sample #3 18.5 (page 2) 

Chlorite (probably after both biotite and hornblende) forms disseminated patches averaging 

Ti-oxideheucoxene forms clusters up to 0.35 mm in size of equant grains averaging 0.03-0.05 
0.03-0.05 mm in size. 

mm in size. Other clusters up to 0.4 mm across are of ribs of leucoxene intergrown with 
cryptocrystalline chlorite (after sphene); these are associated with hornblende phenocrysts. 

groundmass. 
Apatite forms subhedral prismatic grains up to 0.12 mm long associated with biotite and in the 

Zircon forms subhedral grains averaging 0.07-0.12 mm in size. 

The rock was brecciated moderately in a few braided zones up to 2 mm wide. In these zones 
and elsewhere, abundant fiactures are healed by veins up to 0.6 mm wide and veinlets of calcite and/or 
chlorite with minor pyrite, quartz, and leucoxene. A few replacement patches up to 0.6 mm across are 
of very fine grained calcite and extremely fine grained chlorite. Pyrite forms minor, equant, euhedral 
grains averaging 0.1-0.2 mm in size. 



Sample #3 56.0 Metamorphosed, Altered Porphyritic Hypabyssal Andesite; 
Actinolite Alteration; Weak Brecciation, Calcite Veins, Veinlets 

Phenocrysts of plagioclase and hornblende are set in a groundmass of extremely fine grained 
plagioclase and amphibole with minor opaqudeucoxene. Textures are metamorphic, and some 
plagioclase phenocrysts were recrystallized to much finer grained aggregates as in the groundmass. 
The rock was brecciated slightly. Discontinuous veins, veinlets and replacement patches dominated by 
calcite with minor chlorite and quartz occur in irregular fiactures commonly associated with the zones 
of brecciation. 

phenocrysts 

hornblende 2- 3 
groundmass 
plagioclase 55-60 
hornblende 25-30 

plagioclase 5- 7% 

opaquelleucoxene 2 
fragment 
andesite 0.3 

veins, veinlets, replacement patches 
calcite-(quartz-chlorite) 4- 5 
chlorite minor 

pyrite 
apatite 

0.1 
minor 

Plagioclase forms anhedral, prismatic phenocrysts averaging 0.7-1 mm long. They are 
recrystallized slightly to moderately to much finer grained aggregates as in the groundmass. 

A few patches up to 1 mm in size of actinolite grains up to 0.3 mm long probably are after 
original hornblende phenocrysts. One patch 3.5 mm across is of very fine to extremely fine grained 
actinolite and minor very fine grained calcite and extremely fine grained quartz and pyrite. In the 
offcut block, pyrite is more abundant, forming a cluster up to 1 mm across. 

few up to 0.1 mm long. Actinolite forms anhedral prismatic grains averaging 0.05-0.1 mm long. 
Chlorite forms patches of grains averaging 0.0 1 mm in size. 

probably is ilmenite replaced partly by leucoxene. 

grains fiom 0.3-0.4 mm long. 

In the groundmass, plagioclase forms anhedral grains averaging 0.01-0.05 mm in size, and a 

Opaque forms disseminated patches averaging 0.1-0.2 mm in size of extremely fine grains. It 

Apatite forms anhedral, in part poikilitic grains up to 0.2 mm in size and one patch of two 

A fiagment 1.7 mm across is dominated by extremely fine grained plagioclase and 5% 
disseminated patches of ilmenitelleucoxene and ragged patches up to 0.3 mm long of apatite. 

Calcite forms lensy veins up to 1.5 mm in width of fine to medium grains. It also forms 
veinlets averaging 0.03-0.1 mm in width A few irregular replacement patches up to 1 mm across are 
of single calcite grains. 

averaging 0.15-0.25 mm long. 

these grade into calcite veins. 

A few lenses up to 0.6 mm long are of radiating clusters of greenish brown chlorite flakes 

A few veinlets 0.05-0.15 mm wide are of extremely fine grained quartz and chlorite; some of 
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Sample #5 12.3 Brecciated Quartz-Epidote-(Garnet) Skarn; 
Matrix of BiotiteXhlorite-Epidote-Quartz-Pyrite-Carbonate 

Fragments up to 15 mm across are dominated by quartz with minor to abundant disseminated 
patches of epidote and minor patches of garnet. The origin of the rock is uncertain; it probably is a 
quartz-epidote-(garnet) skam. It was brecciated moderately to strongly and fragments cemented by a 
groundmass containing quartz, patches of epidote, biotite-chlorite, and minor garnet, with moderately 
abundant patches of pyrite and minor chalcopyrite. 

fragments (55-60%) 
quartz 4550% 
epidote 10-12 
garnet 0.7 
breccia matrix (40-45%) 
quartz 17-20 
epidote 12-15 
chloritehiotite 10- 12 
carbonate 3- 4 

veinlets 
calcite 0.1 

garnet 1- 2% 
Pfite 1 
chalcopyrite minor 
sphalerite trace 

Fragments are mainly of quartz or quartz-epidote. Quartz commonly forms equant grains 
averaging 0.05-0.1 mm in size. In a few fragments, grain size averages 0.2-0.5 mm, and in one 
fiagment, irregular grains are up to 1 mm across. 

with quartz. In these, quartz forms grains averaging 0.03-0.07 mm in size. Epidote forms irregular 
grains averaging 0.05-0.5 mm in size, and a few ragged, in part skeletal grains up to 1 mm in size. 
Some fiagments also contain minor to moderately abundant irregular calcite grains. A few fragments 
contain minor irregular garnet grains up to 0.7 mm in size surrounded by quartz. In some fragments, 
disseminated anhedral garnet grains averaging 0.03-0.05 mm in size are surrounded by calcite and 
epidote. In a few fragments, very skeletal garnet grains up to 1 nun in size are intergrown with 
abundant quartz. Carbonate forms a rounded patch 0.6 mm across of cryptocrystalline grains included 
in quartz. 

The largest fragment and a few smaller ones contain abundant patches of epidote intergrown 

The breccia matrix contains moderately abundant, very fine grained quartz, which probably 
represents granulated and recrystallized quartz from the fragments. Groundmass quartz commonly 
contains moderately abundant disseminated grains of epidote averaging 0.005 mm in size; this is one 
way to distinguish groundmass quartz fiom similar quartz in fragments. 

Other matrix minerals occur in irregular patches up to a few mm across which range fiom 
monomineralic to polymineralic, commonly in intimate intergrowths. Some are of very fine to fine 
grained epidote and patches of very fine to extremely fine grained carbonate, some of which has a 
prismatic habit, suggesting that it is aragonite. Calcite also forms irregular patches of extremely fine to 
fine grains. Chloritehiotite forms irregular patches and seams of pale green, cryptocrystalline grains. 
It is pleochroic fiom light yellowish green to medium green. Several patches contain fractured cores 
of epidote contained in patches of chloritehiotite. Garnet forms ragged, commonly strongly fractured 
grains averaging 0.1-0.5 mm in size enclosed in epidote and chloritehiotite. 

(continued) 
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PJrite foniis disseminated grains averaging 0.03-0.07 mm in size and a few subhedral to 
euhedrd grains up to 0.3 mni in size. It is concentrated moderately in a few lenses and patches up to 1 
mm across. One equant patch 1 mni across contains very abundant dusty non-reflective material, 
which is concentrated in a broad band in the core. On both sides of this core, pyrite contains much less 
abundant dusty noli-reflective inclusions. This patch is cut by a veinlet of calcite-chlorite-chalcopyrite. 

Chalcopyrite fonns disseminated grains averaging 0.0 1-0.03 nun in size. 
Sphalerite forms a few grains averaging 0.03-0.1 mm in size arid a few fiom 0.01-0.02 mm in 

size associated witli c1ialcop:rite. It contains sub-micron sized exsolution spots of chalcoplrite. 

-4 few veinlets up to 0.05 min wide are of very fine grained calcite. 



Sample #5 14.7 Patchy Zoned Quartz-Epidote-Garnet-BiotitdChlorite Skarn; 
Veinlets, Replacement Patches of Calcite; Veinlet of Quartz 

The sample is a very fine to extremely fine grained patchy skam, with some patches dominated 
by quartz, others by quartz-epidote, and others by epidote-garnet-biotite/chlorite-tremolite/actinolite. 
Sulfides (pyrite, chalcopyrite, and minor sphalerite and pyrrhotite) are concentrated strongly in quartz- 
poor parts of the section, and are especially abundant with epidote and tremolite/actinolite. A few 
veinlets and replacement patches are dominated by calcite. A veinlet of quartz cuts part of the quartz- 
rich zone. 

quartz 45-50% tremolitdactinolite 2- 3% 
epidote 20-25 sphalerite 0.4 
garnet 10-12 plagioclase 0.2 
biotite/chlorite 5- 7 pyrrhotite 0.1 
pyrite 2- 3 apatite 0.1 
chalcopyrite 2- 3 
veinlets and replacement patches 
calcite-(chlorite-chalcopyrite) 0.5 
quartz 0.1 

In the quartz-rich zone, quartz forms equant grains ranging in size fiom 0.02-0.03 mm in some 
patches to 0.07-0.15 mm in size in others. Finer grained patches commonly contain moderately 
abundant disseminated epidote grains averaging 0.005-0.01 mm in sue and scattered quartz grains 
averaging 0.05-0.1 mm in size. Bordering the epidote-garnet zone, quartz contains moderately 
abundant, irregular patches of extremely fine to very fine grained epidote and lesser ones of 
cryptocrystalline biotite/chlorite. Adjacent to the quartz-poor patch, quartz generally is of the coarser 
grained variety (0.07-0.15 mm). 

In the quartz-rich zone near the quartz-poor zone, epidote forms a few proximal patches 
averaging 1-2.5 mm in size of irregular, commonly strongly interlocking grains averaging 0.1-0.2 mm 
in size. One epidote-rich patch is cut by a veinlet 0.05-0.07 mm wide of very fine grained tremolite 
with much less epidote and minor pyrite. Further fiom the contact, garnet forms a ragged patch 2.5 
mm across intergrown with very fine grained quartz and minor tremolite. Minor pyrite occurs in 
fiactures in garnet. 

In the quartz-poor zone, garnet forms anhedral grains averaging 0.5-1.5 mm in size. It is I 

light/medium orange in colour suggesting a composition of almandine. It is intergrown intimately with 
epidote, and may be in part replaced by epidote. Epidote forms anhedral grains averaging 0.2-0.5 mm 
in size and a few up to 0.8 mm across. A few patches adjacent to the quartz-rich patch are dominated 
by cryptocrystalline to extremely fine grained epidote. 

Biotite/chlorite forms patches up to 1 mm in size of cryptocrystalline to extremely fine grains 
with a light to medium greenish brown colour. A few are intergrown with epidote. It occurs mainly 
between the garnet-epidote-rich zone and the quartz-rich zone, but is not everywhere present along 
that contact. 

0.3 mm long and a few up to 1 mm long. Pleochroism is from colourless to pale or light green. 

garnet. 

Tremolite/actinolite forms disseminated anhedral to subhedral prismatic grains averaging 0.2- 

Quartz forms a few interstitial grains from 0.1-0.5 mm in size intergrown with epidote and 

(continued) 
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Calcite forms a few interstitial patches up to 2 mm, across of grains averaging 0.2-0.7 mm in 
size enclosed by biotitdchlorite. Some patches have a zoned texture, with borders of extremely fine 
grained calcite intergrown with cryptocrystalline, medium brown biotite and cores of coarser grains of 
calcite. 

Pyrite forms irregular patches up to 1 mm in size alone or with chalcopyrite. It also forms 
disseminated patches averaging 0.05-0.3 mm in size, mainly of extremely fine grained aggregates, 
some of which are intergrown with chalcopyrite. A few patches up to 0.3 mm in size contain abundant 
dusty, non-reflective inclusions, and probably are secondary after pyrrhotite. 

Chalcopyrite forms disseminated grains averaging 0.02-0.05 mm in size and a few, commonly 
skeletal patches up to 0.5 mm in size. In some patches, grains are rimmed by secondary reaction rims 
of chalcocite or hematite up to 0.005 mm thick. 

Sphalerite forms disseminated grains averaging 0.03-0.07 mm in size and a few irregular 
patches up to 0.3 mm across. It contains sub-micron-sized exsolution inclusions of chalcopyrite. One 
patch 1.2 mm across of garnet and epidote contains abundant skeletal patches of sphalerite up to 0.5 
mm in size. In this zone, chalcopyrite inclusions in sphalerite are coarser than elsewhere. 

Apatite forms a few lenses up to 0.5 mm long of anhedral grains averaging 0.05-0.08 mm in 
size; these are enclosed in tremolite/actinolite-epidote. It forms a few equant grains up to 0.2 mm in 
size in quartz-rich patches. 

and quartz intergrown with biotitdchlorite. 
One patch up to 1 mm in size contains moderately abundant extremely fine grained plagioclase 

A few veinlets up to 0.05 mm wide are of very fine grained calcite. A few veinlets averaging 
0.01-0.02 mm wide are of extremely fine grained calcite and chlorite. One contains moderately 
abundant chalcopyrite. 

A veinlet 0.2 mm wide of quartz grains averaging 0.05-0.1 mm in size cuts a patch of 
extremely fine grained quartz and is connected to an irregular patchy zone up to a few mm across of 
coarser grained quartz. 



Sample #5 23.25 Porphyritic Hypabyssal (Quartz) Diorite; 
Veins of Calcite-K-feldspar-Chlorite 

Megacrysts of plagioclase and minor ones of hornblende and quartz are set in a very fine 
grained groundmass dominated by plagioclase with less abundant hornblende, quartz, K-feldspar, and 
biotite. Alteration is slight: plagioclase is altered to sericite, and hornblende is replaced by tremolite/ 
actinolite and calcite. A few lensy veinlets are of calcite and minor K-feldspar and chlorite. 

megacrysts 
plagioclase 20-25% quartz 0.3% 
hornblende 5- 7 

groundmass 

K-feldspar 4- 5 opaque 0.4 
plagioclase 50-55 biotite 3-4 ' 

hornblende 4- 5 sphene 0.2 
quartz 3- 4 apatite 0.1 

veinlets 
calcite-K-feldspar-chlorite 0.3 

Plagioclase forms subhedral prismatic grains averaging 0.7-1.5 mm in size and a few up to 3 
mm long. They show compositional growth zones from broad cores of A n 4 ~ . 5 0  to rims of An20.25; the 
strongest changes in composition occur in the outer 0.05 mm of the grains. Alteration is slight to 
moderate to extremely fine grained sericite, and is concentrated in the more-calcic cores. Some grains 
also contain minor patches of calcite and/or K-feldspar. 

Hornblende forms ragged to subhedral grains averaging 0.7-1.5 mm in size and a few up to 3.5 
mm long. Pleochroism is from light to medium green. Many grains are altered to very fine grained 
aggregates of pale to light green tremolitdactinolite and patches of calcite; this alteration is prominent 
in broad cores, whereas thin rims are replaced by pseudomorphic tremolite/actinolite. One patch 
contains an irregular patch up to 0.3 mm across and veinlets of extremely fine grained opaque. A few 
grains are poikilitic with abundant inclusions of plagioclase averaging 0.02-0.03 mm in size and one of 
these also contains abundant disseminated opaque grains averaging 0.02 mm in size. 

Quartz forms a few patches up to 1.5 mm in size of grains averaging 0.3- 1 mrn in size. Grains 
are strained moderately. 

In the groundmass, plagioclase forms anhedral, prismatic grains averaging 0.1-0.3 mm long. 
They show moderate to strong compositional growth zoning as in the phenocrysts. Alteration is slight 
to locally moderate to sericite, and is concentrated in the more-calcic cores. K-feldspar and quartz 
occur in interstitial patches as anhedral grains averaging 0.1-0.3 mm in size. 

Hornblende forms ragged grains averaging 0.07-0.15 mm in size. Biotite forms ragged, equant 
flakes averaging 0.05-0.1 mm in size. Pleochroism is from light to dark brown. 

Opaque forms disseminated, anhedral grains averaging 0.1-0.2 mm in size and a few up to 0.3 
mm long. A few lenses (pyrite?) are up to 0.6 mm long. 

Sphene forms a few irregular patches up to 0.2 mm in size of grains averaging 0.03-0.05 mm in 
size. A few patches up to 0.3 mm across are of ribs of leucoxene intergrown with patches of very fine 
grained calcite and cryptocrystalline chlorite; these may be secondary after sphene. Some of them are 
associated with hornblende. 

(continued) 



Sample #5 23.25 

Apatite forms acicular grains averaging 0.05-0.2 mm long, mainly in plagioclase. It forms a 
few prismatic grains up to 0.1 mm long associated with hornblende. 

Veinlets up to 0.15 mm wide contain cores of very fine to fine grained calcite and locally 
extremely fine grained K-feldspar with discontinuous rims of cryptocrystalline to extremely fine 
grained, medium to dark green chlorite. 



Sample #5 141.9 Altered Porphyritic Quartz Monzonite; 
Sericite-(Calcite-Quartz) Alteration; 
Inclusion of Plagioclase-Magnetite 

Megacrysts of plagioclase and K-feldspar and minor ones of hornblende and biotite are set in a 
finer grained groundmass of quartz and feldspars with minor biotite and magnetite. Plagioclase is 
replaced strongly by sericite-(calcite). K-feldspar is replaced slightly by hematite-sericite-calcite. 
Biotite is replaced completely by pseudomorphic muscovite. Hornblende is replaced completely by 
quartz-sericite. Magnetite is replaced by hematite, and ilmenite is replaced by leucoxene. An 
inclusion is of extremely fine grained plagioclase with patches of magnetite. 

megacrysts 
plagioclase 25-30% 
K-feldspar 25-30 
biotite minor 
groundmass 
quartz 15-20 
K-feldspar 10-12 
plagioclase 10-12 
biotite 3- 4 
hornblende 1- 2 
magnetite 0.5 
inclusion 
plagioclase-magnetite 0.3 

veinlets 
sericite minor 

ilmenite 0.1% 
pyrite minor 
zircon minor 
bornite trace 
chalcopyrite trace 

Plagioclase forms subhedral, prismatic grains averaging 0.7-2 mm in length and a few up to 4 
mm across. A few are zoned slightly to moderately; composition of unzoned grains is about An** -30 .  
Alteration is slight to strong to cryptocrystalline sericite with minor to moderately abundant limonite. 
A few large megacrysts contain several patches of calcite averaging 0.1-0.2 mm in size. As few grains 
contain ragged patches of ankerite up to 0.4 mm in size. Some K-feldspar grains may have formed by 
replacement of plagioclase. 

abundant, irregular exsolution(?) lenses of plagioclase which contain minor to moderately abundant 
dusty hematite and cryptocrystalline sericite. One megacxyst contains abundant replacement(?) 
patches of extremely fine grained, moderately interlocking quartz grains and minor sericite. 

Quartz is concentrated in interstitial patches up to 1.5 mm in size of anhedral grains averaging 
0.1-0.5 mm in size. 

In the groundmass, plagioclase, K-feldspar, and quartz form patches up to 1 mm in size of 
anhedral, slightly interlocking grains averaging 0.05-0.1 mm in size. 

Biotite forms ragged flakes averaging 0.3-0.8 mm in size and a few up to 1.8 mm long. 
Alteration is complete to pseudomorphic muscovite or extremely fine grained sericite. 

Hornblende(?) forms anhedral grains up to 1 mm long. Alteration is complete to extremely 
fine grained aggregates of quartz and irregular patches of cryptocrystalline sericite. Some very fine 
grained patches of quartz and K-feldspar may be after hornblende or may be interstitial groundmass 
material. 

K-feldspar forms anhedral megacrysts averaging 1.5-3 mm in size. Some contain moderately 

(continued) 
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Magnetite forms equant grains averaging 0.05-0.2 mm in size and a few up to 0.5 mm across. 
Alteration of magnetite is complete to cryptocrystalline intergrowths of anisotropic hematite in two 
main optic orientations. Some contain exsolution plates of ilmenite up to 0.05 mm thick; the latter is 
replaced by leucoxene. 

Pyrite forms anhedral grains averaging 0.03-0.08 mm in size. A few slender lenses are from 
0.2-0.3 mm long, one occurs along a cleavage plane in a flake of biotite. 

Bornite and less abundant chalcopyrite form disseminated, equant grains averaging 0.03-0.04 
mm in size. 

Zircon forms subhedral to euhedral, equant grains averaging 0.05-0.15 mm in size; it is 
concentrated moderately with magnetite. 

One elongate, ragged patch (probably an inclusion) 1.7 mm long is of extremely fine grained 
plagioclase (altered partly to sericite) with moderately abundant magnetite-(ilmenite) in patches from 
0.0-5-0.3 mm in size and minor zircon and biotite (altered to muscovite/sericite). 

A few wispy veinlets are of cryptocrystalline sericite. 

I 
I 
I 
I 



Sample #5 156.8 Rhyodacite Crystal Tuff; Senciterich Matrix; Calcite Veinlets 

Angular fiagments of K-feldspar, quartz, and plagioclase, several volcanic fragment types, and 
biotite are set in a cryptocrystalline, slightly to moderately foliated groundmass dominated by sericite. 
Quartz crystals are phenocrysts from volcanic rocks, suggesting that all the megacrysts are of volcanic 
origin. Minor discontinuous veinlets are of calcite. 

fragments 
plagioclase 17-20% 

17-20 
K-feldspar 10-12 
porphyritic latite/rhyodacite/trachyte 3- 4 
biotite 1- 2 
sphene minor 
apatite trace 

groundmass 

calcite porphyroblasts 2 
leucoxene 0.3 

veinlets 
calcite 0.2 

sericite 45-50 

K-feldspar forms fragments of single grains up to 1.5 mm in size. Several contain irregular 
replacement patches of calcite. A few contain irregular patches of cryptocrystalline kaolinite. 

Quartz forms fiagments averaging 0.5-1.7 mm in size of single, unstrained grains, and one 3 
mm across, whose textures are typical of quartz phenocrysts in a volcanic rock. One patch 3.5 mm 
across consists of several angular quartz grains averaging 0.5-1.5 mm in size. These are separated by 
thin selvages and patches of cryptocrystalline sericite as in the matrix of the breccia. 

Plagioclase forms fiagments averaging 0.3-1 mm in size, and a few fragments up to 2 mm 
across of a few grains. Composition is A n 3 0 - 3 s .  Alteration is slight to sericite and locally slight to 
moderate to irregular patches of calcite. 

One fiagment 1.8 mm long is dominated by slightly interlocking plagioclase grains averaging 
0.03-0.07 mm in size. Plagioclase is altered slightly to sericite. One phenocryst on the border of the 
fragment is 0.3 mm across; it has an overgrowth up to 0.05 mm wide against the groundmass. 

long. Alteration is complete to pseudomorphic muscovitekhlorite with disseminated Ti-oxide patches 
and lenses. 

probably secondary after subhedral sphene grains. 

Biotite forms ragged, commonly warped flakes averaging 0.3-0.6 mm long and one 1.5 mm 

A few fragments up to 0.8 mm long are of intimate intergrowths of leucoxene and calcite, 

One fragment 0.25 mm across is of cherty quartz grains averaging 0.005-0.01 mm in size. 
One equant fragment 0.5 mm across is of extremely fine grained latite with one lathy 

plagioclase grain 0.1 mm long in a groundmass of interlocking plagioclase grains averaging 0.2-0.05 
mm in size, whose texture is obscured moderately by abundant dusty hematite. 

and one patch of leucoxene 0.12 mm long in a cryptocrystalline groundmass of plagioclase and minor 
kaolinite. 

One fragment 1.3 mm long contains several plagioclase grains averaging 0.2-0.4 mm in size 

(continued) 
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One fragment 1.3 mm long is dominated by extremely fine grained K-feldspar with much less 
plagioclase. It contains a phenocryst of K-feldspar 0.3 mm across, one of quartz at least 0.6 mm 
across, and a patch of leucoxene 0.25 mm across which contains a zircon grain 0.05 mm long. 

A few fragments averaging 0.3-1.2 mm long are of cryptocrystalline to extremely fine, 
interlocking grains of K-feldspar. One of these contains a slightly coarser phenocryst 0.1 mm long of 
plagioclase or K-feldspar, another contains a plagioclase phenocryst and a patch of extremely fine 
grained quartz, and a third contains a phenocryst of biotite 0.5 mm long (replaced by chlorite- 
muscovite) and a phenocryst of K-feldspar 0.1 mm across. 

A few fragments from 0.3-0.6 mm across are of cryptocrystalline to extremely fine grained, 
equant plagioclase altered slightly to moderately to sericite. One similar fragment 2.5 mm across 
contains a few equant to prismatic plagioclase phenocrysts up to 0.5 mm in size which are replaced 
completely by cryptocrystalline sericite, and one ragged, biotite flake 0.3 mm long altered to 
muscovite-(Ti-oxide). 

in size. 
One fragment 0.5 mm across is of slightly interlocking quartz grains averaging 0.02-0.07 mm 

Apatite forms one euhedral prismatic grain 0.3 mm long. 

In the groundmass, sericite forms flakes ranging from cryptocrystalline to extremely fine 
grained, with a few small patches of flakes up to 0.1 rnm in size. A weak to locally moderate foliation 
is defined by parallel orientation of coarser sencite flakes. 

2.5 mm across contains several fiagments of subhedral to euhedral plagioclase and K-feldspar from 1- 
1.5 mm in size. 

sue. 

grained calcite. 

A few ragged calcite porphyroblasts are from 0.5-1.5 mm in size. One skeletal porphyroblast 

Leucoxene forms disseminated patches of cryptocrystalline grains averaging 0.05-0.2 mm in 

A few wispy, discontinuous veinlets and lenses up to 0.05 mm wide are of very fine to fine 



I 

Sample #6 120.7 (Biotite) Syenite 

The sample is dominated by slightly interlocking K-feldspar grains with much less abundant 
plagioclase and biotite, and minor hornblende and magnetite. Interstitial patches are of kaolinite and 
sericite (possibly after plagioclase), calcite, and minor muscovite. Much of the K-feldspar may be 
secondary after plagioclase. The rock is brecciated slightly. A vein is of sericite and calcite. 

K-feldspar 80-83% magnetite 

biotite 4- 5 apatite 
kaolinite 3- 4 muscovite 
calcite 1- 2 zircon 
hornblende 1 
vein 
sericite-calcite 0.5 

plagioclase 8-10 pyrite 
1- 2% 
minor 
minor 
minor 
trace 

Plagioclase forms subhedral grains averaging 0.7-1 mm in sue. Alteration is slight to moderate 
to sericite and minor calcite. Some grains are replaced moderately by irregular patches of K-feldspar. 
K-feldspar forms subhedral to anhedral, prismatic grains averaging 0.8-1.5 mm in size. Alteration is 
moderate to dusty hematite. Many grains have thin rims of sodic plagioclase, with textures which 
suggest that much of the K-feldspar is secondary, formed by replacement of the slightly more-calcic 
cores of original plagioclase grains. A few large plagioclase grains are replaced moderately in their 
cores by irregular patches of cryptocrystalline kaolinite. 

Interstitial patches up to 2 mm in size are of cryptocrystalline kaolinite and minor to locally 
moderately abundant, extremely fine grained sericite; these may be secondary after plagioclase. 

Biotite forms slender flakes averaging 0.3-0.8 mm long and a few up to 1.8 mm long, mainly 
enclosed in K-feldspar grains and broader flakes up to 0.3 mm in size in interstitial patches. 
Pleochroism is from light to mediuddark brown to reddish brown. A few flakes are replaced 
moderately by irregular patches of calcite and kaolinite. 

averaging 0.2-0.3 mm in size in interstitial patches commonly associated with calcite. Alteration is 
complete to calcite, ankerite, and kaolinite. Associated with coarse hornblende grains, apatite forms 
moderately abundant grains, both as inclusions and along their borders. One hornblende(?) grain is 
replaced by a patch of very fine grained calcite and an intergrowth of extremely fine grained biotite 
and calcite. It contains a few grains of magnetite averaging 0.1-0.15 mm in size and one anhedral 
grain of apatite 0.25 mm across. 

cryptocrystalline deep red-brown to opaque hematite. 

Hornblende forms a few prismatic grains up to 1.5 mm long, and anhedral, equant grains 

Magnetite forms disseminated grains averaging 0.1-0.2 mm in size. Alteration is complete to 

Calcite forms interstitial grains averaging 0.1-0.2 mm in size and a few up to 0.3 mm across. 
Muscovite forms slender flakes up to 0.1 mm long and a few up to 0.15 mm long intergrown 

with interstitial calcite. 
Pyrite forms subhedral grains averaging 0.05-0.1 mm in size. A few slender lenses up to 0.15 

mm long occur along biotite cleavage planes. 
Apatite forms one anhedral prismatic grain 0.5 mm long and a few euhedral, prismatic grains 

up to 0.07 mm long associated with biotite. A few acicular grains are up to 0.3 mm long. 
Zircon forms grains averaging 0.01-0.05 mm in size in interstitial patches. 
A discontinuous veinlet up to 0.3 mm wide contains zones of cryptocrystalline sericite and 

others dominated by very fine to fine grained calcite with patches of ankeritehmonite. 



Sample #6 142 Hornblende Biotite (Quartz) Diorite 
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Subhedral plagioclase is intergrown with anhedral hornblende and biotite, with minor 
interstitial quartz and K-feldspar. Alteration is weak to moderate, with plagioclase replaced by 
sericite-(epidote), biotite by chlorite-(Ti-oxide), and hornblende by tremolitdactinolite-calcite. The 
rock was granulated strongly in a breccia zone up to 1.5 mm wide. Late veinlets and replacement 
patches of calcite are mainly associated with the breccia zone. A few wispy veinlets are of chlorite- 
calcite. 

plagioclase 
hornblende 
biotite 
quartz 
K-feldspar 
magnetite 
breccia zone 
veins, veinlets 
calcite 
chlorite-calcite 

70-75% 
.8-10 
5- 7 
4- 5 
4- 5 
0.5 

3- 4 

0.3 
minor 

apatite 0.3% 
pyrite 0.2 
sphene 0.2 
chalcopyrite minor 
Ti-oxide minor 
zircon trace 

Plagioclase forms subhedral, prismatic grains averaging 1.5-2.5 mm in size and a few up to 4 
mm long. Many grains are show prominent compositional growth zones from cores of An45.50 to rims 
of A n 2 2 - z ~ .  Finer grained plagioclase averaging 0.3-0.5 mm in size is intergrown with interstitial 
minerals. Alteration is slight to moderate to patchy zones of extremely fine grained sericite and minor 
flakes up to 0.08 mm long of muscovite, and is concentrated in the cores of the grains. A few grains 
also contain a patch averaging 0.07-0.15 mm in size of epidote. 

Hornblende forms anhedral grains averaging 0.5-1.2 mm in size and a few up to 2.5 mm 
across. Some hornblende patches are intergrowths of two or more grains. Pleochroism is from light 
to medium slightly brownish green. Several grains are replaced slightly to completely by aggregates of 
very fine grained tremolite/actinolite and calcite. 

up to 3 mm across of grains up to 1.5 mm in size. Smaller flakes commonly occur bordering 
hornblende. Pleochroism is from light to medium brown. A few grains are replaced moderately to 
completely by pseudomorphic, pale green chlorite. Intergrown with and along the margins of many 
biotite flakes are thin rims of hematite. Pyrite forms slender lenses averaging 0.3-0.5 mm long in en 
echelon textures along cleavage planes in several biotite flakes. Some other biotite grains contain 
moderately abundant lenses of Ti-oxide along cleavage. 

Bordering some K-feldspar grains, plagioclase contains discontinuous zones averaging 0.02-0.05 mm 
wide of myrmekitic intergrowths of quartz in plagioclase. 

with hornblende. A few grains are replaced slightly by hematite. 

rimmed by thin overgrowths of sphene and ilmenite and contain inclusions of ilmenite averaging 0.05- 
0.1 mm in size. Associated with some of these is minor chalcopyrite. 

Biotite forms ragged flakes averaging 0.5-0.8 mm in size and is concentrated in a few clusters 

Quartz and K-feldspar (microcline) form interstitial grains averaging 0.4-0.8 mm in size. 

Magnetite forms equant grains averaging 0.2-0.3 mm in size. It is concentrated moderately 

Calcite forms a few patches from 0.5-1 mm in size of one or a few grains. Many patches are 

(continued) 
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Sample #6 142 @age 2) 

Apatite forms subhedral to euhedral grains averaging 0.1-0.15 mm in size and a few elongate 

Epidote forms one very fine grained, medium yellow patch associated with biotite. 
Pyrite and minor chalcopyrite form a patch 0.8 mm across intergrown with hornblende and 

interstitial to an elongate euhedral apatite grain 0.3 mm long. Pyrite forms a few anhedral, in part 
skeletal grains averaging 0.1-0.3 mm in size in plagioclase and hornblende. 

Sphene forms ragged grains averaging 0.03-0.08 mm in size, mainly as inclusions in biotite. 
Chalcopyrite forms a few anhedral grains averaging 0.02-0.03 mm in size associated with 

Zircon forms a few euhedral prismatic grains averaging 0.1 mm long enclosed in K-feldspar. 

grains up to 0.5 mm long. 

hornblende. 

An irregular zone of cataclastic deformation up to 1.5 mm wide contains moderately to 
strongly granulated grains dominated by plagioclase and scattered replacement patches of calcite. A 
few biotite flakes in and near the zone contain tight crenulations in cleavage. Chalcopyrite forms a 
few patches up to 0.05 mm in size in the breccia matrix. 

Calcite forms a few irregular veinlets up to 0.4 mm wide and replacement patches, mainly 
associated with the zone of cataclastic deformation; grain size averages 0.2-0.3 mm and ranges up to 1 
mm. 

A few wispy veinlets up to 0.05 mm wide of extremely fine grained to cryptocrystalline chlorite 
and calcite cut some hornblende grains. 














