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1.0 INTRODUCTION 

Between August 10 and November 11, 1.995 a two-phased 
program of soil sampling, follow-up chip sampling and 
diamond drilling was carried out on the Bornite 
Property. 

During August, 57.7 km of flagged grid was sampled at 
25 meter intervals on lines spaced from 100 meters to 
200 meters apart. A total of 2125 samples were 
collected using either a one-meter auger or a shovel. 
All samples were analyzed for 30 elements by ICP plus 
Au by FA/ICP. Nine samples were also analyzed for Pt 
and Pd by FA/ICP. 

Work in October and November consisted of chip 
sampling and diamond drilling. Three hundred thirteen 
rock samples were collected and analyzed for 30 
elements by ICP plus Au by FA/ICP. Drilling consisted 
of 5 BQTK-sized holes totalling 893.67 meters. Two 
hundred and twenty four samples of core were analyzed 
for 30 elements by ICP plus Au by FA/ICP. 
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2.0 LOCATION AND ACCESS 

The Bornite property lies 100 km northwest of Fort St. 
James and is located at co-ordinates 540 55' N and 
125O 32' W on map sheet 93-K-13E. 

Access to the property is by helicopter from either 
Fort St. James or Smithers. 

3.0 CLAIM DATA 

The Bornite property consists of the following claims: 

Claim Name 

Bornite 1 
Bornite 2 
Bornite 3 
Bornite 4 
Bornite 5 
Bornite 6 
Bornite 7 
Bornite 8 
Bornite 9 
Bornite 10 
Bornite 11 

Record Number No. of Units -- 
334030 
334031 
340933 
340934 
340935 
340936 
340937 
340938 
340939 
340940 
340941 

20 
20 
1 
1 
1 
1 
1 
1 
1 
1 
1 

The property consists of 2 4-post claims and 9 
2-post claims. There are a total of 49 units. 
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4.0 HISTORY 

The general area.of the Bornite property has received 
only a limited amount of geologic work or exploration 
activity. In 1936 and 1937, J. E. Armstrong conducted 
preliminary mapping in the vicinity of the property. 
With the onset of World War 11, the Gl.S.C. conducted a 
program of mapping and exploration far chromite 
deposits in the ultramafic rocks outlined by the 
previous work of J. E. Armstrong. While mapping in 
the area of the Bornite property, "fist-sized" 
boulders of massive bornite and'chalcopyrite were 
discovered in dunite talus. Old claims posts with 
brass tags in this area plus a small pit with an 
ancient pick and shovel indicate that. prospectors did 
a minor amount of work (including blasting) in an 
effort to locate the source of the mi.neralized float. 

In 1967, the ultramafic that underlies the eastern 
port'ion of the Bornite property was staked (VSF claims) 
presumably for its asbestos potential-. 

In 1969, reconnaissance silt sampling by MacDonald 
Consultants located highly anomalous copper values in 
silt samples from a small stream located on the 
western part of the Bornite property.. This prompted 
the staking of the Diane Claims plus follow-up soil 
sampling and a magne'tometer-EM survey. 

The surrounding area has received little to no 
attention since 1980 when it was briefly examined for 
its molybdenite potential. 

5 . 0  REGIONAL GEOLOGY 

The area of the Bornite property is underlain by a 
15 km wide belt of northwesterly-trending Pennsylvanian 
and Permian Cache Creek Group rocks consisting of 
ribbon chert, argillaceous quartzite, argillite, slate, 
greenstone, limestone with minor conglomerate and 
greywacke. The Cache Creek Group has been intruded by 
Upper Jurassic or Lower Cretaceous Omineca Intrusions 
consisting of granodiorite, quartz diorite, diorite, 
with minor granite, syenite, gabbro and pyroxenite. 
As well, Post-Middle Permian, Pre-Upper Triassic 
Trembleur Intrusions consisting of peridotite, dunite, 
minor pyroxenite and gabbro with serpentinized and 
steatized equivalents intrude the Cache Creek Belt. 
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The northwesterly-trending belt of Cache Creek rocks is 
bordered on the east by the Pinchi Fault and Upper Triassic 
Takla Group andesites, basaltic flows, tuffs, breccias and 
agglomerates with interbedded conglomerate, shale, grey- 
wacke and limestone. On the west, the belt is bounded by 
the Takla Fault, an east-dipping zooe, up to 5 km wide 
which contains-a melange of serpentine and greenstone. The 
melange is adjacent to Triassic metamorphosed pyroclastic 
rocks, basalt, rhyolite, greywacke and argillite of the 
Sitlika assemblage. 

Between the Pinchi Fault and the Takla Fault, the predomin- 
ant units of the Cache Creek Group of chert, phyllite, and 
argillite with minor greywacke and limestone are highly 
deformed. Three deformational periods have been recognized 
in the Cache Creek Group which has been metamorphosed to 
lower greenschist facies with local glaucophane. The oldest 
structures are a prominent foliation that; parallels comp- 
ositional layering and trends east-west, marking the axial 
planes of isoclinal folds. A later structure consists of 
chevron folds which trend north-south with axial planes 
dipping moderately westwards. The youngest structures are 
warps and kinks, probably related to late faulting. 

6 - 0  PROPERTY GEOLOGY 

The Bornite property is divided into two geologic 
domains by Tildesley Creek. The west half of the 
property, which has very little outcrop, consists 
andesitic volcanics that are intensely altered by 
sericite alteration. Float and dril.1 core also 
indicate that the west half is also underlain by 
altered limestone, skarn and several varieties of 
intrusive ranging from hornblende porphyry to 
gabbro. 

of 

The central portion of the property is underlain by 
black argillites and minor siltstone. Once again, 
outcrop is this area is poor. Drill core from this 
area strongly suggests the presence of granitic 
intrusives as biotite is found in the argillite. 

The eastern half of the property is predominantly 
very altered ultramafics of harzburgite to dunite in 
composition. The ultramafic is partially overlain 
by black phyllite/argillite which has been thrust 
over the ultramafic. Minor monzonitic dykes intrude 
the ultramafic. 
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7.0 MINERALIZATION 

The original prospecting on the western portion of the 
property indicated that the volcanics and limestone 
float hosted chalcopyrite, pyrrhotite and pyrite with 
minor amounts of primary covellite. The sulphides 
occurred as disseminations and on fractures. 

Drilling in the central part of the property showed 
that the argillite in this area hosts pyrrhotite with 
minor chalcopyrite intergrowths. The sulphides occur 
along bedding planes, parallel to bedding planes and 
as small lenses. The argillite is highly anomalous 
in Zn, Ag and Ba suggesting the presence of a sedex- 
type of mineralization. 

The ultramafic underlying the eastern part of the 
property is highly anomalous in Ni which occurs as 
heazelwoodite, bravoite, siegenite? and native Ni-Fe 
alloy. In addition, certain phases of the ultramafic 
are highly anomalous in Au (up to 800 ppb). The 
nickel sulphides occur as disseminations and on 
fractures throughout the ultramafic. 

8.0 ALTERATION 

Alteration on the Bornite property is variable and 
depends upon not only the location but the rock type. 
The volcanics on the west side of the property have 
been intensely altered by chlorite, epidote, tremo-' 
lite and plagioclase. Carbonate, quartz and chalce- 
dony veining are common in the volcanics. Some 
corundum has also been noted in thin section. 

The limestones on the west side are also intensely 
altered by silicification and in certain areas have 
been turned into skarn with intense epidote and 
garnet. The altered limestones also have magnetite 
as a major part of their composition. 

The argillites show the least amount of alteration 
which consists of silicification near the ultramafic 
contacts and the growth of biotite along fractures. 

Alteration in the ultramafics consists of serpentini- 
zation and steatization (anthophyllite and antigorite). 
The ultramafic is weakly to intensely altered. A 
minor amount of silicified ultramafics has also been 
noted. 
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9.0 WORK PROGRAM 

9.1 Soil Samplinq 

During August and September, 1995,  six men collected 
2125  soil samples along 57.7 km of flagged grid. 
The west side of the property was sampled every 25 
meters along lines spaced 200 meters apart. A one- 
meter long auger was used to collect the samples. 
The depth of samples was variable ranging from 0.2 
to 1 meter. The east side of the property was 
sampled every 25 meters along lines spaced 100 
meters apart. Both the auger and shovel were used 
to collect samples. The depth of samples ranged from 
surficial to 1.0 meter. 

Soil development on the property is non-existent and 
at best it is residual. The upper slopes above 1 2 2 0  
meters show residual soil development. The valley 
floor ( 1 0 6 7  meters) to approximately 1 2 2 0  meters i s .  
covered by glacio-fluvial material ranging from sand, 
gravel to thick clay. It was apparent from the soil 
sampling that Tildesley Creek valley had been dammed 
by a moraine just below the camp site which caused a 
lake to form over much of the western portion of the 
property. 

All samples were analyzed for 30 elements by ICP and 
Au by FA/ICP. In addition, 9 samples were also 
analyzed for Pt and Pd by FA/ICP. 

Results 

1) Copper in soils on the west side of the property 
shows numerous spotty linear anomalies in an 
area measuring 1 8 0 0  meters by 1000 meters. The 
maximum value is 2618  ppm Cu. The spotty nature 
of the copper anomalies is strongly attributable 
to the poor soil development and/or the masking 
effect of the glacio-fluvial materials. Soil 
values, in certain areas, are enhanced by 
organic materials. The linear nature of the 
anomalies is believed to be a reflection of 
stratigraphic control of copper mineralization 
and not of glacial transport as no strange 
erratics were located during prospecting. 

Anomalous copper values show a good correspondence 
to anomalous nickel values and a weak corresp- 
ondence to zinc. 
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On the east side of the property, two copper in- soil 
anomalies have been outlined over an area of 1100 meters 
by 200 meters. The anomaly which has i3 maximum value of 
1045 ppm Cu appears to have been dislocated by a north- 
westerly-trending fault. The southerly portion of the 
copper anomaly is underlain by argillites and shows a good 
coincidence with anomalous Zn, Ag and Ba in soils. 

2) 

3) 

4) 

5) 

Zinc in soils forms a bifurcating anomaly in the 
central portion of the property. This anomaly is 
600 meters by 300 meters and is also truncated by 
the northwesterly-trending fault which truncated the 
copper anomaly. The maximum value obtained is 1400 ppm 
Zn. The zinc anomaly which is coincident with Cu, Ag, 
and Ba is underlain by pyrrhotite-chalcopyrite bearing 
argillites and has the distinct signature of a sedex 
type of deposit. 

Arsenic in soils show no discernible pattern on the 
west side of the property. The maximum value is 89 
ppm As but generally averages less than 10 ppm. 

On the east side of the property, anomalous arsenic 
in soil values partially coincide with anomalous 
nickel values. The maximum value is 1077 ppm A s .  
The arsenic in soils is believed to be caused by the 
presence of nickel arsenides. 

Silver in soils show no significant patterns on the 
west side of the property. In the central portion; 
silver, which reaches a maximum value of 11.9 ppm, 
is coincident with Zn and Ba. On .the east side of 
the property silver in soils reaches a maximum of 
20.2 ppm and is believed to reflect argentiferous 
talc alteration in the ultramafic. 

Nickel in soils is coincident with copper on the west 
side of the property. The source of the nickel is 
unknown but pyrrhotite seems to be the most likely 
source. 

On the east side of the property which is underlain 
by ultramafics, nickel reaches a maximum value of 
4259 ppm. Anomalous nickel values cover an area 
measuring 1400 meters by 1000 meters. The nickel 
anomaly shows a good correspondence to gold in soils 
and is believed to be caused by nickel mineraliza- 
tion. 
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6) Gold in soils show no patterns on khe east side of 
the property. The highest value is 390 ppb and is 
an isolated occurrence. 

On the east side of the property, gold forms a 
sporadic linear anomaly over an area of 1400 meters 
by 1000 meters. The sporadic gold anomaly closely 
coincides with the nickel anomaly. 

9.2 Chip Samplinq 

During October, 1995, 4 men collected 214 chip 
samples. The samples were collected from several 
locations on Lines 3+00S and 1 1 + O O S  where soil 
sampling indicated anomalous gold in soils. The 
samples were taken over 1 meter intervals and all 
samples were analyzed for 30 elements by ICP and 
Au by FA/ICP. 

The rocks sampled in the vicinity of the gold in 
soils anomalies consisted of weakly serpentinized to 
fresh-looking dunites. The chip sampling clearly 
indicated that the ultramafic was sulphide-bearing 
and that the source of the gold in soils was the 
dunites. The maximum value obtained from the chip 
sampling is 862 ppb Au over 1 meter and 2975 ppm Ni 
with 153 ppm Co. 

The most interesting fact that emerged from the chip 
sampling was that there was no alteration visible to 
predict the presence of gold and/or nickel. 

9.3 Drilling 

During late October, 1995, 5 BQTK diamond drill holes 
totalling 893.67 meters were drilled. All core was 
split and analyzed for 30 elements by ICP and Au by 

analyzed. 
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DDH B-95-1 

Azimuth: 315O 

Coordinates: 1+22N/11+05W 
Total Depth: 155.45 meters 

Angle: -450 

Purpose: To test a copper in soils anomaly with 
values up to 801 ppm Cu and a magnetic low 
which was outlined from a ground magnetic 
survey conducted in 1970. 

Results: The drill hole encountered volcanics and 
volcanoclastic rocks which were highly 
altered by tremolite, chlorite, carbonate 
and epidote alteration. The main sulphide 
encountered was chalcopyrite with lesser 
amounts of pyrrhotite which gradually 
increased towards the bottom of the hole. 
One small silicified zone was also 
encountered. No economic grade copper 
values were encountered although the entire 
hole is anomalous with values up to 343 
ppm Cu. Gold values are also slightly 
elevated with the higher copper values. 

DDH B-95-2 

Azimuth: 270° 

Coordinates: 3+00S/12+00W 
Total Depth: 12.19 meters 

Angle: -450 

Purpose: To test a copper in soils anomaly with 
values up to 864 ppm Cu and a magnetic 
high which was outlined from a ground 
magnetic survey conducted in 1970. 

Results: The drill hole encountered volcanics and 
volcaniclastics similar to that in DDH #1 
but with much more epidote alteration 
being present. Minor chalcopyrite was 
noted. The highest value obtained is 
500 ppm Cu with elevated gold. DDH #2 
encountered drilling problems and was 
terminated. 
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DDH B-95-2A 

Azimuth: 270° 

Coordinates: 3+00S/12+00W 
Total Depth: 225.25 meters 

Angle: -450  

Purpose: To test a copper in soils anomaly with 
values up to 864 ppm Cu and a magnetic 
high which was outlined from a ground 
magnetic survey conducted in 1970 .  
This hole is on the same setup as DDH #2. 

Results: The drill hole encountered volcanics and 
volcaniclastics similar to those in DDH #l. 
The alteration consisted of intense 
epidote and actinolite with chlorite, 
carbonate and minor quartz. Numerous 
sections of garnet skarn were also 
encountered plus one ma11 dyke? of f.g. 
diorite. Sections containing up to 10% 
pyrrhotite were also encountered. The 
dominant mineralization seen was chalco- 
pyrite with lesser amounts of pyrrhotite 
and pyrite. No economic values were 
encountered the maximuin value being 372 
ppm Cu with elevated gold. 

DDH B-95-3 

Azimuth: 
Angle: 
Coordinates: 
Total Depth: 

Purpose: 

Results: 

2700 

4+12E/14+00S 
195 .07  meters 

-50' 

To test a coincident copper-zinc-silver 
in soils anomaly with 'values of 956  ppm 
Cu, 1072 ppm Zn and 7.9 ppm Ag. 

The drill hole encountered argillites, 
minor siltstone and two dykes. , The 
argillites were highly magnetic due to 
considerable pyrrhotite which is the main 
sulphide. Chalcopyrite intergrowths were 
noted in the pyrrhotite. Both the pyrite 
and pyrrhotite are on or parallel to 
bedding planes clearly indicating this to 
be stratigraphically controlled mineral- 
ization. 
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DDH B-95-4/4A 

Azimuth: 277O 

Coordinates: 11+00E/11+00S 
Total Depth: 89.92 meters 

Purpose: To test the depth and areal extent of gold 

Angle: -6OO 

mineralization encountered during chip 
sampling. 

Results: The drill hole encountered sulphide-bearing 
serpentinites and a fine-grained diorite 
dyke near the top of the hole. No gold 
values of any significance were intercepted 
although the hole was abandoned before the 
gold-bearing target was reached. 

DDH B-95-5 

Azimuth: 2260 

Coordinates: 2+77S/11+65E 
Total Depth: 227.99 meters 

Angle: -60' 

Purpose: To test an area of copper mineralization 
and a coincident nickel-gold anomaly. 

Results: The drill hole encountered profusely 
altered volcanics, minor limestone, altered 
ultramafics and some poorly developed 
listwanite alteration. No gold values of 
significance were encountered and the 
nickel values were relatively low, 
apparently due to talc alteration. 

10.0 CONCLUSIONS 

The Bornite property has the potential to host three 
separate types of mineral deposits: a skarn, a sedex 
type deposit and a porphyry nickel-gold deposit. 
The nickel-gold mineralization is of most interest 
at this particular time since the mineralization is 
relatively low-sulphur nickel sulphides and has been 
found over an extensive area. 
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11.0 RECOMMENDATIONS 

A work program consisting of the following is 
recommended. 

1) Additional soil sampling to cover the "newly" 
staked Bornite claims should be done. 

2 )  A magnetometer/EM survey should be done over 
selected areas of the propert,y, particularly 
in the area of the coincident, Zn-Cu-Ag-Ba soil 
anomaly. 

3) Additional drilling should be done to mainly 
test the coincident nickel-gold soil anomaly 
but also to test the extent of the nickel- 
bearing ultramafic. Additional drill holes may 
be required pending the outcome of the magneto- 
meter/EM survey. 
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13.0 STATEMENT OF COSTS 

Samplinq 

129 soils analyzed for 30 elements by 
ICP and Au by FA/ICP at $15.45/ 
sample 

1608 soils analyzed for 30 elements by 
ICP and Au by FA/ICP at $11.53/ 
sample 

ICP and Au by FA/ICP at $12.80/ 
sample 

FA/ICP at $9.8l/sample 

ICP and Au by FA/ICP at $16.35/ 
sample 

9 rocks analyzed for Pt and Pd by 
FA/ICP at $18.02/sample 

224 core samples analyzed for 30 
elements by ICP and Au by FA/ICP 
at $16.35/sample 

388 soils analyzed for 30 elements by 

9 soils analyzed for Pt and Pd by 

313 rocks analyzed for 30 elements by 

GST 

Drillinq 

3092 feet of BQTK core at $18.70/ft. 
341 man/machine hours at $34.00/hr. 
Equipment 
GST 

$ 1993.05 

$18540.24 

$ 4966.40 

$ 88.29 

$ 5117.55 

$ 162.18 

$ 3662.40 
$ 2417.11 

$36947.22 

$57820.40 
$11594.00 

$ 5586.05 
$ 9621~87 

$85386.72 
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Helicopter 

26.2 hours at $840/hour 
5.3 hours at $680/hour 
75.1 hours at $620/hour 
27.7 hours at $595/hour 
GST 

Fuel 

1661.0 liters at $0.55/liter 
5450.0 liters at $0.65/liter 
1932.8 liters at $0.96/liter 
100.0 liters at $1.25/liter 
GST 

Thin Sections 

5 thin sections at $lO.OO/section 
14 PTS sections at $22.00/section 
19 off cuts at $0.75/cut 
Report 
SEM work 
Shipping 
GST 

Preiqht 

Propane, Jet B, Gas, Diesel 

Equipment 

Lumber 

Telephone 

$12008.00 
$ 3604.00 
$46562.00 
$16481.50 
$ 5505.89 

$84161.39 

$ 913.55 
$ 3542.50 
$ 1855.49 
$ 125.00 
$ 450.56 

$ 6887.10 

$ 50.00 
$ 308.00 
$ 14.25 
$ 1800.00 
$ 100.00 
$ 12.00 
$ 159.90 

~ 

$ 2444.15 

$ 1344.37 

$ 7959.39 

$ 2620.83 

$ 1514.90 

$ 867.88 
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Groceries 

Wages 

1 man at $350/day for 82 days 
4 men at $235.20/day/man for 28 days 
3 men at $235.20/day/man for 45 days 
1 man at $288.00/day for 35 days 
1 man at $216.00/day for 12 days 
1 man at $200.00/day for 19 days 
GST 

Camp Rental 

451 man days at $30.00/man day 
GST 

Truck Rental 

1 3/4 ton truck for 8 days at $75/day 
1 crew cab for 8 days at $50/day 
1 crew cab for 65 days at $25/day 
1 suburban for 4 days at $75/day 
1 suburban for 24 days at $37.50/day 
Fuel 
GST 

Expedi tinq 

$ 7992.43 

$28700.00 
$26342.40 
$31752.00 
$10080.00 
$ 2592.00 
$ 3800.00 
$ 7179.65 

$109746.04 

$13530.00 
$ 947.10 

$14477.10 

$ 600.00 
$ 400.00 
$ 1625.00 
$ 300.00 

$ 868.36 
$ 328.54 

$ 900.00 

$ 5021.90 

$. 312.83 

TOTAL $243889.25 
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14.0 STATEMXNT OF QUALIFICATIONS 

1. 

2. 

3. 

4. 

I am a graduate of the University of British 
Columbia having graduated in 1969 with a 
Bachelor of Science in Geology. 

I have practiced my profession since 1969 in 
mineral exploration, oil and gas exploration 
and coal exploration. 

I am a registered member of the Association of 
Professional Engineers and Geoscientists of 
British Columbia. 

I have a direct interest in the Bornite 
Property. 

2?--=@- 
Ursula G. Mowatr P. Geo. 

.....-,.& 

DATED THIS do?!& DAY OF 1996 AT 
VANCOUVER I B. C . 
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e BHS-1 

Summary: 

In the altered ultramafic rocks, the parent commonly is uncertain, because replacement 
minerals, mainly anthophyllite tend to destroy original textures. Thus, nomenclature of some of the 
parent rocks is uncertain. 

Several grains were identified in two representative samples using the S.E.M., and results fiom this 
study extended to other samples which contain minerals of similar optical properties. Minerals 
identified include heazelwoodite (N&), nickel-iron (Ni>Fe), possibly an alteration product of 
heazelwoodite, bravoite (Ni=Fe sulfide), and a Ni-Co sulfide, possibly siegenite (Ni>Co)&. In one 
sample, heazelwoodite contains minor cobalt. 

Sulfides in ultramafic rocks are of a few types, many of which could not be identified optically. 

In the altered volcanic rockdskams, samples are dominated by epidote and/or tremolite, with 
minor to moderately abundant chlorite, quartz, and carbonate. Minor sulfides are mainly chalcopyrite. 
Unusual minerals include corundum in one sample. 

Identification of carbonates is based mainly on refractive index and more of occurrence. 
Carbonate in the ultramafic rocks is interpreted as magnesite. 

Rocks are grouped as follows: 

a 



A: Altered Ultramafic Rocks 

These range fiom dunite to clinopyroxenite. Alteration is moderate to complete to 
anthophyllite and antigorite in widely varying proportions, generally with more abundant anthophyllite. 
Chromite is replaced moderately to completely by magnetite. Large vein s are dominated by antigorite 
with much less’anthophyllite. Late veinlets and veins, commonly along antigorite veins are of 
magnesite. 

a 
c 

Sample 142775 is an altered dunite in which olivine was replacsed completely by antigorite and 
less abundant patches of anthophyllite, and chromite was replaced moderately to strongly by 
magnetite. Talc forms discontinuous bands which are mainly oriented parallel to the length of the 
section, and which define a moderate foliation. A few discontinuous veinlets are of talc. 
Heazelwoodite and less abundant bravoite form disseminated patches. 

Sample 142786 is a dunite in which olivine was altered to antigorite and magnetite, and 
chromite was replaced by magnetite. Later irregular patchy replacement is to anthophyllite. Large 
veins are of antigorite. 

Szmple 142809 is an altered dunite in which olivine was replaced completely by anthophyllite 
and mu& less abundant antigorite, magnetite, and magnesite, and chromite was replaced moderately 
to completely along grain borders by magnetite. Heazelwoodite forms disseminated grains intergrown 
mainly with anthophyllite. An early(?) veinlet is of anthophyllite-(antigorite). Irregular late veinlets 
are of talc. Related veinlets and replacement patches are of porphyroblastic magnesite and minor fine 
grained anthophyllite. 

Sample 142838 is very similar to Sample 142809. It is an altered dunite in which olivine was 
replaced completely by anthophyllite and much less abundant antigorite, magnetite, and magnesite, and 
chromite was replaced moderately to completely along grain borders by magnetite. Heazelwoodite 
and less abundant bravoite form disseminated grains intergrown mainly with anthophyllite. 

Sample B-89-7 60’ is a moderately to strongly altered peridotite containing relic patches of 
coarse grained olivine, much less clinopyroxene, and minor spinel. A few magnetite-rich bands may be 
primary in origin. The rock is altered irregularly to patches of antigorite and anthophyllite. Veinlike 
zones are of coarse grained antigorite. Later veinlets are of magnesite. 

- *  

a ,. \ 
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relic patches of olivine and 
&f6w coarse, 

< 

/ Sample B d9-7 325’ b is an altered clinopyroxenite containing,patches of fine to coarse 
grained clino Aerie and minor olivine jn&grown with replacemen/t-&tche 
(magnetite)‘ Large veins and a few veinlets are of finely banded antigorite. Mi 
magnede occur along cores o f y e  antigorite veins and cut &oss others. ( 

Sample BC-89-7725’ c is a strongly altered cppyroxenite containi 
fine to coarse grained allnopyroxene and scattered grains of chromite and ma 

/ 
/ 

ophyllite with minor magnetite. Several veinlets Some 
patchy cores of antigorite&nor sulfides 

c 

B: Altered Volcanic Rocks, Skarn 

Sample B-95-1 225’ is an altered basalt(?) containing porphyroblasts of clinozoisite and 
patches of tremolite-(calcite) which replace an extremely fine grained groundmass dominated by 
tremolite and chlorite, with wispy seams containing abundant limonitdleucoxene and minor patches of 
chalcopyrite. The origin of the rock is uncertain, but it probably is an aphanitic mafic volcanic rock. 
A few textures suggest that it may have been a lapilli tuff. A few replacement patchedamygdules are 
of epidote-chlorite-(calcite-tremolite). A vein is of plagioclase-epidote-(tremolite-calcite). 

Sample B-95-1 256’ was an andesite lapilli tuff(?) which was metamorphosed to a well 
banded, contorted schist with layers dominated by epidote-chlorite-opaque and less abundant ones by 
plagioclase. In places plagioclase lenses cut epidote-rich bands. Minor patches are of quartz- 
(chlorite). Pyrite, ankerite, and minor chalcopyrite form replacement patches. A discontinuous veinlet‘ 
is of quartz-chlorite, and a few discontinuous veinlets and patches are of ankerite; some of the latter 
contain narrow, irregular seams of pyrite. 

Sample B-95-1 269’ is similar to Sample B-95-1 256’, but contains much less epidote. Much 
of the rock is an extremely fine grained, contorted schist dominated by chlorite with less abundant 
dusty opaque and plagioclase, and locally moderately abundant epidote or tremolite. The rock has a 
fragmental texture, commonly defined by fragments with less abundant chlorite and opaque in a 
groundmass with more abundant chlorite and opaque. A few patches, lenses, and bands are dominated 
by plagioclase. Several veinsheplacement bands and patches are of quartz-chlorite; one contains 
calcite and chalcedony. Later veinlets are of ankerite. 

Sample B-95-1 491’ is a metasomatized basalvandesite (?) lapilli tuff in which most of the 
fragments are of very fine grained, unoriented intergrowths of tremolite and much less abundant 
chlorite, with minor to moderately abundant dusty semi-opaque. Irregular replacement patches are 
dominated by one or more of epidote, tremolite, and quartz. A vein is of quartz with lesser chlorite, 
plagioclase, and calcite. A late veinlet is of calcite-epidote-(quartz). 0 
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Sample B-95-2 265’ is a metamorphosed, hypabyssal gabbro/diorite dominated by fine to 
medium grained tremolite and plagioclase, with much less abundant chlorite, epidote, and leucoxene, 
and minor pyrite. The rock is mainly massive, but locally has a few zones in which a moderate 
foliation is defined by elongation of lenses of leucoxene. An irregular, lensy seam (possibly a smeared 
out fiagment) is of extremely fine grained, tremolite-rich altered basalt/andesite(?). A few elongate to 
irregular replacement patches are of chlorite-epidote-(tremolitdactinolite-calcite). A few, genetically 
related discontinuous veinlets are of chlorite-epidote. 

’ 

r 

Sample B-95-2 358’ is a lensy, moderately foliated skam, which contains bands rich in one or 
more of tremolite, epidote, chlorite, with less abundant calcite and plagioclase, and minor chalcedony 
and pyrite. 

Sample B-95-2 386’ is a zoned skarn dominated by tremolite and epidote with less abundant 
chlorite, quartz, and calcite. About 60% of the sample is dominated by tremolite, with less abundant, 
very fine grained epidote and a few patches of coarser chlorite, epidote, tremolite, and quartz. The 
other part of the sample is dominated by epidote with less abundant quartz, tremolite, calcite, and 
chlorite. This zone is much more irregular in texture, with patches of very fine to medium grained, 
anhedral epidote; scattered patches and lenses of fine to medium grained epidote, quartz, and calcite; 
and a few patches dominated by very fine to fine grained tremolite. 

Sample BHS-1 is a rock of unknown, probably mafic origin, which is now a well banded 
schist containing three main types of layers. The paler green zone in the: thin section is relatively 
massive and is dominated by chlorite with much less abundant corundum, epidote, and chalcopyrite. 
The darker green zone is well foliated and dominated by an lensy intergrowth of chlorite, epidote, and 
Ti-oxide. Epidote is concentrated strongly in one band up to 3 mm wide. Two bands up to 4 mm 
wide are dominated by Ti-oxide. Chalcopyrite forms disseminated patches associated with chlorite 
and with epidote. A coarser grained lens of corundum(?) also contains a large patch of chalcopyrite. 
Most chalcopyrite patches are replaced along their margins by hematite. Along one side of the 
section is a patchhein of fine grained chlorite. A few patches and wispy veinlets are of malachite. A 
vein at one side of the section is of chlorite. 

0 

John G. Payne, PhD., 
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Sample 142775 Altered Dunite: Antigorite-Anthophyllite; 
Bands and Veinlets of Talc 

The sample is an altered dunite in which olivine was replaced completely by antigorite and less 
abundant patches of anthophyllite, and chromite was replaced moderately to strongly by magnetite. 
Talc forms discontinuous bands which are mainly oriented parallel to the length of the section, and 
which define a moderate foliation. A few discontinuous veinlets are of talc. 

c 

antigorite 4045% 
anthophyllite 25-30 

chromite 1 
heazelwoodite 0.3 (identified by S.E.M.) 
Ni-Co sulfide (siegenite?) 0.1 (identified by S.E.M.) 
bands, veinlets 

magnetite 2- 3 

talc 20-25 

Antigorite forms very fine to extremely fine grained patches and seams, commonly containing 
moderately abundant magnetite. A few patches up to 1.5 mm across are of single, coarse grains (or 
cryptocrystalline grains in parallel optical orientation) which are straine:d slightly to moderately. 

Anthophyllite is concentrated moderately to strongly in patches up to a few mm across, with 
textures similar to those in Sample 142786. Most patches are of unoriented, prismatic to feathery 
grains averaging 0.1-0.3 mm in size. A few patches up to 2 mm across are dominated by subparallel 
grains. It also forms disseminated, prismatic grains in patches of antigorite. 

Chromite forms disseminated, ragged grains averaging 0.15-0.5 mm in size and a few up to 1.3 
mm long. It is fractured moderately and replaced along grain borders and fractures to magnetite. 
Cores of grains resemble chromite in other samples in reflected light, but they are opaque, suggesting 
replacement towards magnetite. 

Magnetite forms disseminated grains and trains of grains averaging 0.02-0.05 mm in size. 
Heazelwoodite forms disseminated patches averaging 0.03-0.05 mm in size and one patch 0.3. 

mm across. Heazelwoodite is light yellow in colour, with high reflectivity, medium to low hardness, 
and is slightly anisotropic. Siegenite is associated with heazelwoodite *as grains up to 0.05 mm in size. 
It is pale cream in colour and isotropic, with similar reflectivity and hardness as heazelwoodite. 

Talc is concentrated near one end of the section as bands up to a few mm wide of extremely 
fine to fine grains, mainly oriented parallel to the length of the band. A. few talc flakes are up to 1.2 
mm long. It formed mainly by replacement of antigorite. A few skeletal porphyroblasts up to 2.5 mm 
in size are intergrown with patches of very fine grained, unoriented anthophyllite. A few 
discontinuous veinlets up to 0.15 mm wide are of very fine to fine grained talc. 



Sample 142786 Anthophyllite-Altered Serpentinite ((after Dunite); 
Veins of Antigorite 

The sample is a dunite in which olivine was altered to antigorite and magnetite, and chromite 
was replaced by magnetite. Later irregular patchy replacement is to a.nthophyllite. Large veins are of 
antigorite. 

antigorite 4 0 4 %  
magnetite 
equant grains 2- 3 
trains 2- 3 (with antigorite after olivine) 
heazelwoodite 0.1 
replacement 
anthophyllite 45-50 

veinlike zones 

(after chromite) 

antigorite 4- 5 

Antigorite (antigorite) forms patches up to 2 mm in size of very fine to fine grained aggregates. 
A few veinlike bands up to 0.6 mm wide consist of extremely fine to cryptocrystalline antigorite with a 
finely banded structure. It is pale green in colour. 

Magnetite forms ragged grains averaging 0.1-0.5 mm in size, and a few up to 1.2 mm long, 
probably secondary after chromite. It also forms trains and patches of grains averaging 0.01-0.05 mm 
in size, which probably are part of the replacement of olivine. Some of the latter occur in veinlike 
zones up to 2 mm long, and one band 0.8 mm wide and up to 5 mm long at one end of the section is of 
magnetite intergrown with less abundant antigorite. Many of the coarser grains have a relic texture 
indicating initial replacement along fiactures. and subsequent replacement in patches between 
fiactures. 

colour, moderately soft, with high reflectivity. 
Heazelwoodite forms a few equant grains averaging 0.1-0.15 mm in size. It is pale yellow in 

Anthophyllite forms patches up to a few mm across of elongate, feathery to prismatic grains 
averaging 0.1-0.5 mm long. In individual patches up to 2.5 mm across, grains are commonly oriented 
in one main direction and one secondary direction. Some patches of anthophyllite consist of feathery 
to irregular, interlocking grains averaging 0.07-0.15 mm in size. Some antigorite patches contain 
disseminated, unoriented, prismatic grains of anthophyllite averaging 0.1-0.3 mm long. 

The rock is cut by a veinlike zone up to 2 mm wide containing cryptocrystalline to extremely 
fine grained antigorite, in part with a feathery to herringbone texture and patches of coarser grained, 
unoriented antigorite. 



Sample 142809 Altered Dunite: Anthophyllite-(Antigorite-Magnetite); 
Anthophyllite-(Antigorite) Veinlet; 
Talc-Magnesite(Anthophyl1ite) Veinlets, Replacement Patches 

The sample is an altered dunite in which olivine was replaced completely by anthophyllite and 
much less abundant antigorite, magnetite, and magnesite, and chromite was replaced moderately to 
completely along grain borders by magnetite. Heazelwoodite forms disseminated grains intergrown 
mainly with anthophyllite. An early(?) veinlet is of anthophyllite-(antigorite). Irregular late veinlets 
are of talc. Related veinlets and replacement patches are of porphyroblastic magnesite and minor fine 
grained anthophyllite. 

r 

anthophyllite 80-85'70 

chromite 3- 4 (includes magnetite after chromite) 
magnetite 1- 2 (after dunite) 
heazelwoodite 0.1 
veinlets, porphyroblasts 
1) anthophyllite-(antigorite) 0.3 

talc 1 
anthophyllite 0.3 

antigorite 5- 7 

2) magnesite 3- 4 

Original dunite grains are replaced by patches of cryptocrystalline to very fine grained 
anthophyllite and much less cryptocrystalline to extremely fine grained antigorite. Textures are 
generally similar to those in Sample 142786 but anthophyllite is much fiiner grained and elongate 
prismatic grains are much less abundant. A few ragged, tabular anthophyllite grains are up to 3 mm in 
size. 

rectangular lenses up to 0.5 mm in length. 

irregular, coarse grained porphyroblasts up to 2 mm long. These are intergrown with minor to 
moderately abundant prismatic anthophyllite grains up to 0.3 mm long. One very skeletal 
porphyroblastic grain of magnesite extends over an irregular patch and a few veinlike lenses over an 
area up to a few mm across. 

Chromite forms anhedral grains averaging 0.3-1.5 mm in size and a few up to 3.5 mm across. 
These were fractured coarsely and replaced along fiactures and grain borders to magnetite. Relic I 

chromite cores averaging 0.2-0.3 mm in size and a few up to 0.6 mm across have a deep brown 
colour. Many grains were replaced completely by magnetite. 

0.25 mm across intergrown slightly to moderately with anthophyllite. 

0 
Magnetite forms disseminated patches and trains of grains. In anthophyllite it forms a few 

Magnesite(?) forms a few ragged patches up to a few in size of either very fine grains or very 

Heazelwoodite forms disseminated patches averaging 0.02-0.05 m in size and a few up to 

A veinlet 0.1-01.5 mm wide is of extremely fine to very fine grained anthophyllite and less 

Moderately abundant, irregular veinlets up to 0.15 mm wide are of very fine grained talc which 
abundant antigorite. 

are in parallel orientation perpendicular to vein walls. A few other related veinlets up to 0.2 mm 
across and a few replacement patches are of very fine to medium grained, commonly porphyroblastic 
magnesite; the latter grade into the patches of magnesite-anthophyllite. A few veinlets contain patches 
of talc and of magnesite. One contains a patch of heazelwoodite 0.07 m n  across. 

0 



Sample 142838 Altered Dunite: Anthophyllite-(Antigorite-Magnetite) 

The sample is very similar to Sample 142809. It is an altered dunite in which olivine was 
replaced completely by anthophyllite and much less abundant antigorite, magnetite, and magnesite, and 
chromite was replaced moderately to completely along grain borders by magnetite. Heazelwoodite 
and less abundant bravoite form disseminated grains intergrown mainly with anthophyllite. 

0 

* 

anthophyllite 80-85% 
antigorite 5- 7 
magnesite 4- 5 
chromite 2- 3 (includes magnetite after chromite) 
magnetite 0.3 (after dunite) 
heazelwoodite 0.2 
bravoite minor 
nickel-iron trace 
veinlets, porphyroblasts 

Original dunite grains are replaced by patches of very fine to fine grained anthophyllite and 
much less extremely fine grained antigorite. Anthophyllite forms a matte of prismatic grains with 
interstitial patches of antigorite; grain size varies moderately between diffuse patches up to a few mm 
across. Finer grained patches are almost entirely of anthophyllite grains averaging 0.05-0.2 mm in 
size. Coarser grained patches contain elongate anthophyllite grains from 0.3-0.7 mm in length with 
moderately abundant interstitial antigorite. A few ragged, tabular anthophyllite grains are up to 3 mm 
in size. a- Magnetite forms disseminated patches of grains interstitial to anthophyllite. It is concentrated 
in a few lenses up to 1.5 mm long in which it forms disseminated grains up to 0.02 mm in size 
intergrown with anthophyllite. 

ragged to very skeletal porphyroblasts averaging 1-2 rnm in size and a few up to 3.5 mm in size. 
These are intergrown with moderately abundant to very abundant prismatic anthophyllite grains up to 
0.5 rnm long. Some magnesite grains are altered slightly to moderately to limonite. Associated with 
the magnesite-rich zone is a vague band containing moderately abundant patches of parallel to 
subparallel fibrous anthophyllite grains up to 1 mm long. In this zone, one patch 2.5 mm long is of 
parallel fibrous grains of anthophyllite intergrown with irregular patches of unoriented, extremely fine 
grained antigorite. 

coarsely and replaced moderately to locally strongly along fiactures and grain borders to magnetite. 
Relic chromite cores averaging 0.1-0.2 mm in size and a few up to 0.3 mm across have a deep brown 
d o u r .  Intergrown with magnetite are disseminated grains averaging 1 - 3 microns in size of nickel- 
iron. Similar nickel-iron grains are disseminated through the rock in pyrophyllite. 

interstitial to anthophyllite. Bravoite is replaced moderately to strongly by red-brown hematite. 

Magnesite(?) is concentrated in an irregular zone up to several mm wide n which it forms 

Chromite forms ragged, anhedral grains averaging 0.3-1 mm in size. These were fiactured 

Heazelwoodite and less abundant bravoite form skeletal patches up to 0.3 mm in size 

A few euhedral grains of nickel-iron average 0.01-0.02 mm in size. 



Sample B-95-1 225’ Altered Basalt(?): Tremolite-Chlorite-Clinozoisite-Calcite Alteration; 
Replacement Patches of Epidote-Chlorite-Calcite-(Tremolite); a Vein of Plagioclase-Epidote-(Calcite-Tremolite) 

Porphyroblasts of clinozoisite ahd patches of tremolite-(cdcite) replace an extremely fine 
grained groundmass dominated by tremolite and chlorite, with wispy seams containing abundant 
limonitdeucoxene and minor patches of chalcopyrite. The ongin of the rock is uncertain, but it 
probably is an aphanitic mafic volcanic rock. A few textures suggest that it may have been a lapilli 
tuff A few replacement patchedamygdules are of epidote-chlorite-(cadcite-tremolite). A vein is of 
plagioclase-epidote-(tremolite-calcite). 

a 

a 

porphyroblasts, patches 
clinozoisite 3 0-3 5% 
tremolite 4- 5 
groundmass 
tremolite 3 5-40 
chlorite 10-12 
calcite 5- 7 
limonitdeucoxene 3- 4 
chalcopyrite 0.2 
sphalerite trace 
replacement patches/amygdules 
epidote-calcite-chlorite-tremolite 1 - 2 

vein 
plagioclase-epidote-(tremolite-calcite) 1 

Clinozoisite forms equant, subhedral porphyroblasts and clusters of porphyroblasts averaging 
0.2-0.5 mm in size and a few up to 0.8 mm across. Many of these have irregular cores of 
cryptocrystalline epidote surrounded by thin rims of coarser material, and many of the cores contain 
relic patches and lenses of limonitdeucoxene. In many grains, a very fine, internal texture is defined, . 
with rounded patches averaging 0.05-0.08 mm in size of clear clinozoisite being enclosed in a sparse 
to abundant matrix of clinozoisite containing abundant dusty limonitdeucoxene. 

Other patches, possibly of similar origin averaging 0.3-0.7 mm in size and locally up to 1 mm 
across are of very fine grained, unoriented prismatic grains of tremolite. Some of these contain minor 
to moderately abundant very fine grained calcite intergrown with tremolite. 

. 

The groundmass of the rock is dominated by cryptocrystalline to extremely fine grained 
tremolite and much less abundant chlorite. Tremolite also forms scattered, elongate, prismatic grains 
fiom 0.2-0.4 mm long. Cryptocrystalline limonitfli-oxide is concentrated strongly in wispy seams 
parallel to a wavy foliation. One discontinuous band up to 0.7 mm wide and a few mm long is 
dominated by leucoxendimonite with irregular to subrounded inclusions averaging 0.05-0.145 mm in 
size of extremely fine grained tremolite-chlorite. A few seams parallel to foliation are dominated by 
extremely fine grained tremolite, with tremolite grains oriented parallel to foliation. Some of these are 
warped moderately. A few lensy patches up to 1.5 mm long of groundmass material with a low 
content of limonitdeucoxene appear to be fiagments contained in groundmass material with 
moderately abundant limonitdeucoxene. 

(continued) 



Sample B-95-1225’ (page 2) 

Calcite forms grains averaging 0.1-0.15 mm in size of replacement origin. 
Chalcopyrite forms disseminated grains averaging 0.02-0.05 nun in size. It is concentrated 

strongly in a lens 1.7 mm long in which patches up to 0.8 mm in size iue intergrown with grains of 
epidote averaging 0.3-0.5 mm in size. A second chalcopyrite-rich patch 0.45 mm long contains a few 
grains of sphalerite averaging 0.01-0.03 mm in size. 

c 

One patch 2 mm long and 1 mm wide is of medium grained epidote and calcite, with interstitial 
patches of extremely fine grained chlorite and minor acicular grains of tremolite up to 0.5 mm long in 
chlorite. Another similar patch of similar size is dominated by epidote and chlorite with much less 
calcite and tremolite. These may be original amygdules or may be replacement patches. 

In one comer of the section, a vein 0.7-0.8 mm wide is of very fine to fine grained, interlocking 
plagioclase, with a patch of several equant epidote grains averaging 0.02 mm in size, and much less 
abundant disseminated, acicular grains of tremolite and irregular to subhedral patches of calcite. 



Sample B-95-1256’ Metamorphosed, Contorted Andesite Lapilli Tuff(?); 
Epidote-Plagioclase-Chlorite-Opaque-(Pyrite); 0 Veinlets of Quartz-Chlorite, Ankerite-(Pyrite) 

The rock is a well banded, contorted schist with layers dominated by epidote-chlorite-opaque 
and less abundant ones by plagioclase. In places plagioclase lenses cut epidote-rich bands. Minor 
patches are of quartz-(chlorite). Pyrite, ankerite, and minor chalcopyrite form replacement patches. A 
discontinuous veinlet is of quartz-chlorite, and a few discontinuous veinlets and patches are of 
ankerite; some of the latter contain narrow, irregular seams of pyrite. 

r 

epidote 55-60% 
plagioclase 15-1 7 

opaque (leucoxenekematite) 5- 7 

quartz 0.5 
chalcopyrite 0.1 
pyrrhotite trace 
veins, veinlets 

ankerite-(pyrite) 3- 4 

chlorite 15-17 

pyrite 2- 3 

quartz-chlorite 1 

Plagioclase (albite?) is concentrated in bands up to 1 mm wide of strongly interlocking g a i n s  
averaging 0.1-0.3 mm in size. These have a metamorphic texture and may have been formed by 
deformation and recrystallization of coarser grains. 

which grade into zones of disseminated, similar to slightly coarser grains intergrown with foliated 
patches of chlorite and dusty opaque. A few bands up to 2 mm wide are of cryptocrystalline chlorite 
containing moderately abundant to very abundant Ti-oxiddeucoxene and only minor epidote. 

A few patches up to 1.7 mm long are of equant quartz grains averaging 0.03-0.07 mm in size 
intergrown with moderately abundant, cryptocrystalline to extremely fine grained, disseminated 
chlorite. 

Pyrite forms a few patches up to 1.2 mm in size intergrown moderately to strongly with 
ankerite. Textures suggest that they may be secondary after pyrrhotite. A few pyrite grains contain 
minor inclusions of pyrrhotite up to 0.02 mm in size. One of the largest patches is rectangular, and 
may be after a hornblende phenocryst. 

0 
Epidote forms dense patches of euhedral to subhedral grains averaging 0.1-0.15 mm in size, 

Chalcopyrite occurs near pyrite as grains averaging 0.05-0.1 mm in size. 

A vein 0.7 mm wide is of very fine to fine grained quartz and patches of extremely fine grained 
chlorite. Chlorite grains are oriented parallel to the length of the vein. 

A few veinlets and veins averaging 0.05-0.3 mm wide are of ankerite, which is mainly 
extremely fine to very fine grained. In part of one of the widest veins, a border zone 0.05-0.07 mm 
wide is of ankerite grains growing perpendicular to the vein walls. The core of this part of the vein is 
of fine to medium grained ankerite which is strained slightly to moderately. A narrower veinlet has a 
similar zonation pattern, with the added feature that the core shows delicate growth seams parallel to 
the lengthof the veinlet. A related replacement patch 0.8 mm across is of extremely fine to very fine 
grained ankerite; coarser grains commonly are strained moderately. Some veinlets contain irregular 
seams averaging 0.005-0.01 mm wide are of extremely fine grained pyrite. 

0 



Sample B-95-1 269’ Metamorphosed, Contorted, Andesite Lapilli Tuff; 
Chlorite-PlagioclaseOpaque-Epidote Schist; 
PatchesNeins of Quartz-Chlorite; Veinlets of Ankerite 

The sample is similar to Sample B-95-1 256’, but contains much less epidote. Much of the 
rock is an extremely fine grained, contorted schist dominated by chlorite with less abundant dusty 
opaque and plagioclase, and locally moderately abundant epidote or tremolite. The rock has a 
fragmental texture, commonly defined by fragments with less abundant chlorite and opaque in a 
groundmass with more abundant chlorite and opaque. A few patches, lenses, and bands are dominated 
by plagioclase. Several veindreplacement bands and patches are of quartz-chlorite; one contains 
calcite and chalcedony. Later veinlets are of ankerite. 

r 

chlorite 4O-45% tremolite 0.7% 
plagioclase 20-25 chalcopyrite minor 
dusty opaque 8-10 pyrite trace 
epidote 5- 7 sphalerite trace 
veins, veinlets, replacement patches 
1) quartz-chlorite-(calcite-chalcedony) 12- 15 
2) ankerite 3- 4 

Much of the sample has a finely fragmental texture, with patches averaging 0.1-0.2 mm in sue 
of cryptocrystalline chlorite-plagioclase(?) surrounded by selvages and patches dominated by 
leucoxendopaque with lesser chlorite. Epidote forms disseminated, euhedral grains averaging 0.05- 
0.2 mm in size. Ti-oxide forms disseminated grains averaging 0.005-0.01 mm in size. Chlorite is 
concentrated moderately in irregular lenses up to 0.3 mm wide parallel to foliation. 

interlocking grains averaging 0.05-0.2 mm in size. Some of these are subrounded, and appear to be 
fragments (or possibly amygdules?). 

concentrated moderately in a boudinaged? lensy band up to 1 mm wide and several mm long. 

mm in size intergrown with chlorite. One large grain is intergrown with a patch of sphalerite 0.015 
mm in size. One patch 0.2 mm across contains abundant cryptocrystalline chalcopyrite grains 
intergrown with chlorite and non-reflective opaque. One patch 0.05 rnm in size in plagioclase 
contains a grain of pyrite 0.01 mm in size. 

Plagioclase is concentrated in irregular patches and a few lenses up to 2.5 mm long as strongly 

Tremolite forms scattered acicular grains and clusters of a few grains up to 0.5 mm long. It is 

Chalcopyrite forms disseminated patches averaging 3-10 microns in size, and a few up to 0.03 

Quartz-chlorite patches are up to 2 mm wide and consist of equant quartz grains averaging 
0.03-0.08 mm in size and interstitial grains and patches of extremely fine grained chlorite. The 
quartdchlorite ratio varies widely. One coarser grained patch contains minor interstitial grains of 
calcite and a patch 0.6 mm across of radiating chalcedony. 

Ankerite forms veinlets averaging 0.05-0.2 mm in size of very fine grains and a few veins up to 
0.3 mm wide. The largest vein is zoned, with a border zone of cryptocxystalline grains grading 
towards the centre of the vein to euhedrally terminated grains averaging 0.003-0.05 mm in size. The 
core of the vein is filled by coarse grained ankerite. Pyrite forms trace: disseminated grains up to 0.02 
mm in size. 



Sample B-95-1 491’ Metasomatbed BasaWAndesite (?) Lapilli Tuff; 
Tremolite-Chlorite Alteration 
Replacement Patches of Epidote-Qualrtz-Tremolite-Plagioclase 
Vein of Quartz-(Chlorite-Plagioclase-Calcite); 
Veinlet of Calcite-Epidote-(Quartz) 

e 
r 

Most of the fragments are of very fine grained, unoriented intergrowths of tremolite and much 
less abundant chlorite, with minor to moderately abundant dusty semi-opaque. Irregular replacement 
patches are dominated by one or more of epidote, tremolite, and quartz:. A vein is of quartz with 
lesser chlorite, plagioclase, and calcite. A late veinlet is of calcite-epidote-(quartz)). 

tremolite 50-55 
chlorite 4- 5 
semi-opaque 2- 3 
chalcopyrite minor 
sphalerite trace 
replacement patches 
epidote 10-12 
tremolite 7- 8 
quartz 4- 5 
calcite 0.7 
plagioclase 0.5 

veins 
quartz-(chlorite-plagioclase-calcite) 5- 7 
calcite-epidote-(quartz) 1 

Fragments up to a few mm in size are dominated by an extremely fine to very fine grained 
intergrown of unoriented tremolite grains with much less interstitial grains and lensy patches averaging 
0.07-0.1 mm long of cryptocrystalline to extremely fine grains of chlorite and minor acicular tremolite 
grains. Dusty semi-opaque forms moderately abundant disseminated grains in tremolite-rich zones, 
and locally is concentrated strongly in irregular seams and lenses which define a moderate foliation. 

tremolite may represent original amygdules. 
Rounded patches averaging 0.1-0.3 mm in size of very fine grained quartz and minor acicular 

Ti-oxide forms disseminated grains averaging 3-1 0 microns in size. 
Chalcopyrite forms disseminated grains averaging 0.01-0.05 mm in size and a few patches up 

to 0.1 mm across. One larger patch contains a grain of sphalerite 0.02 mm across. Pyrite forms one 
elongate grain 0.05 mm long associated with a patch of chalcopyrite. 

epidote and quartz in widely varying proportions. Epidote also forms disseminated, subhedral 
porphyroblasts averaging 0.1-0.15 mm in size. Calcite forms scattered subhedral grains up to 0.2 mm 

One elongate patch several mm long is dominated by unoriented, prismatic to acicular 

One replacement patch 3.5 mm across is dominated by ragged tremolite grains averaging 0.3- 

. 

Irregular replacement patches averaging 0.2-0.7 mm in size are mainly of very fine grained 

I long. A few epidote-rich lens and patches contain a few patches up to 0.1 mm in size of chalcopyrite. 
I 

tremolite grains averaging 0.15-0.3 mm long. 

0.7 mm long, with minor interstitial plagioclase and calcite grains averaging 0.1-0.15 mm in size. 

(continued) a 



Sample B-95-1491’ (page 2) 

a 

One patch 2 mm across is dominated by ragged, stubby prismatic grains of tremolite averaging 
0.3-0.7 mm in size, with minor interstitial quartz and calcite, which also are concentrated in a few 
zones near the margins of the patch. 

averaging 0.05 mm in size with a few calcite grains up to 0.3 mm long along the margin and minor 
sericite flakes up to 0.05 mm in size intergrown with quartz in the core. 

Another ellipsoidal patch 1.7 mm long consists of patches of strongly interlocking plagioclase 
grains averaging 0.05-0.1 mm in size containing moderately abundant disseminated flakes of chlorite 
and sheaves of fibrous tremolite. It contains a few patches of quartz grains averaging 0.07-0.15 mm in 
size which appear to be replacing plagioclase. 

r 

One patch 1.3 mm across is dominated by slightly interlocking plagioclasdquartz grains 

An irregular vein averaging 0.5-0.6 mm wide is dominated by quartz grains averaging 0.05- 
0.08 mm in size. A few patches are of moderately to strongly interlocking plagioclase. Calcite forms 
a few grains averaging 0.1-0.5 mm in size; some coarser grains are subhedral to euhedral in outline 
and some are slightly poikilitic. Chlorite forms a few patches of extremely fine grains, which are 
concentrated strongly along one side of the vein towards one end of the section. Tremolite forms 
acicular grains extending into the vein from the wall rock. 

A veinlet averaging 0.2-0.3 mm wide is dominated by very fine grained calcite with a few 
euhedral grains of epidote averaging 0.1-0.15.m in size and minor grains of quartz averaging 0.07 
mm in size. Chalcopyrite forms one patch 0.15 mm across. This veinlet offsets the quartz-rich vein by 
about 2 mm. 



Sample B-95-2 265’ Metamorphosed Hypabyssal Gabbromiorite; 
Fragment of Tremolite-rich, Altered1 BasaWAndesite; 0 Replacement Patch of Chlorite-(Epidote) 

The sample is dominated by fine to medium grained tremolite and plagioclase, with much less 
abundant chlorite, epidote, and leucoxene, and minor pyrite. The rock is mainly massive, but locally 
has a few zones in which a moderate foliation is defined by elongation of lenses of leucoxene. An 
irregular, lensy seam (possibly a smeared out fragment) is of extremely fine grained, tremolite-rich 
altered basaldandesite(?). A few elongate to irregular replacement piitches are of chlorite-epidote- 
(tremolitelactinolite-calcite). A few, genetically related discontinuous veinlets are of chlorite-epidote. 

tremolite 3 540% 
plagioclase 30-3 5 
chlorite 4- 5 

leucoxene 3- 4 
pyrite 0.2 (Note: thin section only) 
seamlfragment 
tremolite-rich 3- 4 
replacement patches 
chlorite 7- 8 
epidote 1- 2 
tremolitdactinolite 0.5 
calcite 0.3 
pyrite 0.1 

veinlets 
chlorite-epidote 2- 3 

epidote 2- 3 

Plagioclase forms equant to prismatic grains averaging 0.2-0.5 mm long and a few slender, 

Tremolitelactinolite forms ragged, prismatic grains averaging 0.3-1 mm long with fibrous 
prismatic grains up to 1.2 rnm long. 

terminations. A few ragged, tabular grains are up to 1.1 nun across, and a few subhedral prismatic 
grains are up to 1.1 mm long. Some patches contain moderately abundant very fine to fine, acicular 
grains in subparallel to random orientation. Pleochroism is weak from pale to light green. 

Epidote forms a few, very fine grained patches, probably as a replacement of plagioclase. It 
also forms disseminated, subhedral to euhedral grains averaging 0.1-0.2 mm in size. 

Leucoxene (after ilmenite) forms disseminated, mainly equant patches averaging 0.07-0.15 mm 
in size and a few from 0.3-1 mm long. In a few zones, patches are flattened in a moderate foliation. 

Chlorite and much less abundant epidote form interstitial patches up to 1 mm in size. These 
probably are related in origin to the replacement patches. Pyrite forms a few patches up to 0.5 mm 
across included in chlorite. 

chlorite. 

0.05-0.08 mm long; it may be a smeared out mafic inclusion. 

Pyrite forms disseminated grains averaging 0.1-0.2 nun in size, mainly intergrown with 

A lensy seam up to 1 mm wide is dominated by moderately oriented tremolite grains averaging 

(continued) 0 
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I Sample B-95-2 265’ (page 2) 

A replacement patch up to a few mm wide and extending the width of the section and a few 
smaller patchy to lensy replacement patches are dominated by very fine grained chlorite, with 
disseminated, subhedral to euhedral grains of epidote averaging 0.1-0.3 mm in size, and a few up to 
0.6 mm across. Tremolitdactinolite forms disseminated, acicular to prismatic grains averaging 0.2-0.7 
mm in length. Pyrite forms minor trains and patches of subhedral grains averaging 0.02-0.03 mm in 
size. Calcite forms a few ragged grains up to 0.6 mm in size. 

c 

A few discontinuous veinlets up to 0.5 mm wide contain subhedral to euhedral epidote grains 
averaging 0.2-0.05 mm in size enclosed in feathery, extremely fine grained chlorite. They are related 
in origin to the replacement patches. 



Sample B-95-2 358' Lensy, Foliated Skarn: 
Epidote-Tremolite-Chlorite-Calcite-Plagioclase 

The rock is moderately foliated, and contains bands rich in one or more of tremolite, epidote, 
0 

chlorite, with less abundant calcite and plagioclase, and minor chalcedony and pyrite. 
c 

epidote 30-35% 
tremolitdactinolite 25-30 
chlorite 20-25 
calcite 5- 7 
plagioclase 4- 5 
chalcedony 0.3 
pyrite minor 

Some seams up to 1 mm wide contain abundant tremolitdactinolite grains averaging 0.03-0.2 
mm in length oriented slightly to strongly parallel to the length of the band. Other tremolite-rich 
patches up to 2 mm across are of unoriented, acicular to prismatic grains averaging 0.03-0.07 mm in 
length and a few grains up to 0.3 mm long. One lens up to 2 mm wide is dominated by unoriented, 
ragged prismatic to acicular grains of tremolite averaging 0.2.3 mm long, with minor interstitial 
patches of plagioclase and of chlorite. 

semi-opaque which makes the grains semi-opaque. Some of these are bordered by zones of epidote- 
chlorite in which epidote grains fiom 0.2-0.6 mm long have subhedral to euhedral terminations and are 
fiee of dusty inclusions. These epidote grains are zoned concentrically, with pale yellow iron-rich 
cores with moderate birefringence rimmed by colourless iron-poor zones with low, anomalous blue 
extinction. Interstitial to subhedral to euhedral epidote are patches of' extremely fine grained chlorite. 
A few epidote-rich patches up to 2 mm across are of grains averaging 0.2-0.5 mm in size. 

flakes. It contains patches of fine to medium grained calcite and disseminated, euhedral grains of 
epidote averaging 0.1-0.5 mm in size. Some smaller chlorite patches contain minor to moderately . 
abundant, acicular grains of tremolite averaging 0.1-0.3 mm long, in part as slightly radiating sheaves. 

long as moderately to strongly interlocking grains averaging 0.07-0.15 mm in size. Some of these 
appear to have formed by cataclastic deformation and recrystallization of coarser grains. In a few 
patches, plagioclase forms slightly interlocking to submosaic grains averaging 0.15-0.3 mm in size. 
One patch 1.5 mm across is of strained plagioclase grains averaging 0 15-0.5 mm in size. Many 
patches contain minor to moderately abundant, unoriented, acicular grains of tremolite averaging 0.05- 
0.15 mm long. 

fine grained calcite, with a few coarser poikilitic grains. One patch 2 mm across is of medium 
grained calcite. 

0.07-0.15 mm in size in calcite-rich lenses. 

Some bands up to 2 mm wide are dominated by very fine grained epidote containing dusty 

0 

One chlorite-rich lens up to several mm across contains cryptocrystalline to very fine grained 

Plagioclase is concentrated in patches averaging 0.5-1.5 mm in size and a few up to 2.5 mm 

Some interstitial patches up to 1.5 mm in size and lenses up to 2 mm long are of very fine to 

Chalcedony forms a few patches up to 0.3 mm in size of radiating clusters of grains averaging 

Pyrite forms a few grains averaging 0.03-0.07 mm in size. 



Sample B-95-2 386’ Zoned Skarn: Tremolite-Epidote-(CbloriteQuartz-Calcite) 

The sample is a zoned skarn dominated by tremolite and epidote with less abundant chlorite, 
quartz, and calcite. About 60% of the sample is dominated by tremolite, with less abundant, very fine 
grained epidote and a few patches of coarser chlorite, epidote, tremolite, and quartz. The other part 
of the sample is dominated by epidote with less abundant quartz, tremolite, calcite, and chlorite. This 
zone is much more irregular in texture, with patches of very fine to medium grained, anhedral epidote; 
scattered patches and lenses of fine to medium grained epidote, quartz, and calcite; and a few patches 
dominated by very fine to fine grained tremolite. 

a 

tremolite 45-5O% 
epidote 
unzoned 30-35 
zoned 2- 3 
chlorite 8-10 
quartz 5- 7 
calcite 3- 4 
pyrite minor 

Tremolite forms prismatic grains averaging 0.0.7-0.2 mm in size, and a few up to 0.7 mm long. 
In a few discontinuous seams up to 1 mm wide, tremolite grains are in subparallel orientation. Some 
of these are warped around epidote grains. 

Epidote occurs in three main modes. In the tremolite-rich zone:, it forms disseminated patches 
averaging 0.05-0.1 mm in size of cryptocrystalline grains in tremolite-rich patches. These contain 
abundant dusty semi-opaque inclusions. Near the contact of the two zones is a band up to 2 mm wide 
dominated by moderately interlocking, fine to medium grained epidote with dusty semi-opaque 
inclusions. Mainly in chlorite-rich patches, epidote forms subhedral to euhedral grains averaging 0.2- 
0.5 mm in size. These are zoned strongly as in Sample B-95-2 368’ from iron-rich cores to iron-poor 
rims. 

In the tremolite-rich zone, chlorite forms a few interstitial patches up to 1 mm in size. 
Calcite forms scattered euhedral porphyroblastic grains up to 1.7 mm long in chlorite-rich 

In the tremolite-rich zone, quartz is concentrated moderately in quartz-rich patches up to 0.5 

0 

patches and anhedral grains from 0.5-1 mm in size. 

mm in size of submosaic grains averaging 0.07-0.15 mm in size. In cores of some chlorite-rich 
patches, quartz forms interstitial grains averaging 0.05-0.08 mm in size, and in tremolite-rich patches, 
it forms patches up to 1.2 mm across of very fine to fine, moderately interlocking grains. 

A fine to medium grained patch 2.5 mm across is dominated by anhedral, slightly interlocking 
epidote grains with lesser interstitial patches of calcite and extremely fine grained chlorite, and minor 
interstitial quartz and acicular grains of tremolite. 

fine grained quartz with moderately abundant prismatic tremolite grains up to 0.4 mm in length and a 
few patches of very fine calcite grains. One also contains a few anhedral to subhedral epidote grains 
averaging 0.1-0.2 mm in size, concentrated mainly along the margins of’the patch. 

In the epidote-rich zone, two fine to medium grained lenses 3 x 1 mm in size are dominated by 

Pyrite forms a few grains up to 0.3 mm in size in the core of a quartz-rich patch. 



Sample B-95-2 407’ Banded Skarn: Tremolite-Epidote-Quartz-(Calcite) 

The sample is moderately similar to Sample B-95-2 386’, with zones rich in very fine grained 
tremolite, and patches rich in very fine to fine grained epidote, quartz, calcite, and chlorite. One 
coarser grained patch is dominated by quartz and tremolite. 

a 
tremolite 45-5OY0 
epidote 30-35 
qu* 10-12 
chlorite 2- 3 
calcite 2- 3 

Much of the sample is of unoriented, elongate tremolite grains averaging 0.03-0.15 mm long in 
some patches and 0.05-0.2 mm in others. These contain minor to moderately abundant patches of 
anhedral epidote grains averaging 0.03-0.07 mm in size, and in places they grade into patches 
dominated by anhedral, slightly interlocking epidote grains averaging 0.05-0.15 mm in size. Some 
coarser grained patches are dominated by anhedral to subhedral epidote grains averaging 0.2-0.5 mm 
in size. 

Numerous coarser grained patches are of variable mineralogy. !Some are dominated by epidote 
and quartz, with much less chlorite and minor tremolite. Epidote forms patches of very irregular, very 
fine to fine grains with less abundant interstitial patches of quartz. Other patches are dominated by 
euhedral, zoned epidote grains up to 0.5 mm long. Zonation is from iron-rich cores to iron-poor rims. 
Chlorite is concentrated in interstitial patches up to 1.5 mm across as extremely fine grained patches 
intergrown coarsely with quartz. Calcite forms scattered, interstitial grains averaging 0.3-0.6 mm in 
size. Tremolite forms acicular grains averaging 0.1-0.5 mm long. 0 

One coarser grained band up to several mm wide contains very fine to fine grained quartz 
intergrown intimately with unoriented, acicular tremolite grains averaging 0.2-0.5 mm long, and 
intergrown coarsely with irregular patches of epidote. Calcite forms a few patches of grains averaging 
0.2-0.7 mm in size and chlorite forms a few patches up to 0.5 mm across of extremely fine grains. . 

In one tremolite-rich band up to 1 mm wide, tremolite grains averaging 0.07-0.1 mm long are 
oriented moderately parallel to define a foliation which is subparallel to the main compositional bands 
in the rock. 



'. Sample BHS-1 Chlorite-Epidote-Ti-oxideCorundum(?)-Chalcopyrite Alteration; 
Lens of Corundum(?)-Chalcopyrite; Chlorite Vein 

The sample is a well banded schist containing three main types of layers. The paler green zone 
in the thin section is relatively massive and is dominated by chlorite with much less corundum, epidote, 
and chalcopyrite. The darker green zone is well foliated and dominated by an lensy intergrowth of 
chlorite, epidote, and Ti-oxide. Epidote is concentrated strongly in one band up to 3 mm wide. Two 
bands up to 4 mm wide are dominated by Ti-oxide. Chalcopyrite forms disseminated patches 
associated with chlorite and with epidote. A coarser grained lens of corundum(?) also contains a 
large patch of chalcopyrite. Most chalcopyrite patches are replaced along their margins by hematite. 
Along one side of the section is a patchhein of fine grained chlorite. A few patches and wispy veinlets 
are of malachite. A vein at one side of the section is of chlorite. 

e 
r 

chlorite 5O-55% 
epidote 25-30 
Ti-oxide 17-20 
corundum(?) 3- 4 
chalcopyrite 2- 3 
calcite 1- 2 
vein 
chlorite 2- 3 

ilmenite 0.1% 
magnetite 0.2 
chalcopyrite 2- 3 
pyrite trace 
malachite trace 

The darker green zone is dominated by a lensy intergrowth of extremely fine to very fine 
grained chlorite, Ti-oxide, and lesser anhedral epidote. Ti-oxide is concentrated in narrow trains and 
lenses parallel to foliation. More massive patches are dominated by chlorite flakes averaging 0.05-0.1 
mm in size and patches up to 1.5 rnm in size of extremely fine grained, anhedral epidote. Chlorite is 
pleochroic from light, slightly yellowish green to medium green. 

Epidote is concentrated strongly in one band 3 mm wide as grains averaging 0.01-0.03 mm in 
size. This contains less abundant chlorite and lenses of Ti-oxide, and several patches of chalcopyrite. 

One lensy patch 6 mm long consists of equant to prismatic grains of corundum(?) up to 1.3 . 
mm long and a few patches of chalcopyrite up to 1.5 mm across. Corundum(?) is very hard, with high 
relief, low birefiingence, and a uniaxial negative optic sign. 

The paler green zone is dominated by very fine grained chlorite with much less abundant 
disseminated corundum grains averaging 0.07-0.15 mm in size and epidote averaging 0.02-0.04 mm in 
size. Calcite forms equant, anhedral to euhedral grains averaging 0.3-1 mm in size. Chalcopyrite 
forms scattered patches averaging 0.2-0.5 mm across and one 1.7 mm across, mainly associated with 
chlorite. Patches of chalcopyrite are altered along their margins (and in the largest patches along a few 
fractures) in zones 0.01-0.04 mm wide to opaque to locally deep brownish red hematite. 

Ti-oxide is concentrated strongly in two bands as equant grains averaging 0.01-0.02 mm in 
size. A few cores of patches contain clusters of grains averaging 0.05-0.1 mm in size of ilmenite and 
leucoxene. One of these patches contains moderately abundant chalcopyrite and pyrite. In these 
bands, chalcopyrite forms disseminated grains averaging 0.02-0.03 mm in size. 

(continued) 



Magnetite forms subhedral to euhedral grains averaging 0.05-0.2 mm in size and clusters of 
grains mainly enclosed in chlorite near borders with Ti-oxide -rich bands. 

m t e  forms a few grains averaging 0.02-0.05 mm in size associated with chalcopyrite. One 
grain up to 0.03 mm wide forms a partial rim on a grain of leucoxene 0.1 mm across (after ilmenite). 

Malachite forms a few patches up to 0.1 mm in size of fan-textured grains. Nearby are a few 
wispy veinlets less than 0.01 mm wide. 

A vein up to 1.5 mm wide along one side of the section is of equant flakes of chlorite 
averaging 0.3-0.5 mm in size. Pleochroism is fiom light yellowish green to medium green. 

r 
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<1 224 4 51 *.3 39 23 689 4.23 *2 *5 <2 *2 9 .9 <2 <2 58 1.40 .023 4 57 1.99 7 .62 <3 2.30 -01 . O l  (2 2 

*l 192 6 56 .3 45 25 799 4.76 2 4 (2 <2 15 .a 3 2 67 1.66 ,024 (1 61 2.25 16 .39 0 2.51 .Ot .Os Q 2 
4 203 5 53 e.3 43 26 703 4.35 2 *5 <2 <z 14 .8 5 3 58 1.35 ,023 *1 57 2.18 18 .37 3 2.39 .01 .04 <Z 2 

C l  191 4 57 *.3 65 26 A b  4.68 2 4 <2 12 13 -7 2 e2 67 1.52 -023 ~1 60 2.13 I . (O <3 2.42 -01 *.01 * Z  <2 
<1 200 16 83 .3 45 26 719 4.63 g2 4 (2 <2 7 .6 *Z i 2  68 1.04 ,023 (1 60 2.10 4 .60 (3 2.42 .01 <.Ol *2 2 
<I 181 5 57 ( . 3  46 27 760 4.68 *2 (5 *2 e2 14 .2 ~2 <2 53 1.80 .O25 4 58 2.M 8 .39 *3 2.41 . O l  .01 ~2 2 
4 163 6 57 .3 45 26 763 C . 6 9  4 e5 <2 *2 14 .5 <2 3 54 1.83 .025 4 57 2.04 8 .41 <3 2.43 .Or .01 <Z c2 
(1 176 3 57 . 3  46 27 748 4.67 2 4 <2 *2 14 .5 ~2 4 53 1.m ,024 *I 56 2.06 8 .40 2.C2 .Ql -01 (2 <2 

e! 249 3 58 . 3  4 7  26 752 4.76 2 *5 (2 * Z  13 .4 <2 4 60 2.16 ,024 4 60 2.26 16 .42 d 2.51 .01 .O3 *2 6 
(1 4 63 .3 50 27 785 5.25 2 4 e2 Q ?3 .6 12 3 80 2.11 ,029 <I 67 2.42 11 .CV 4 2.69 .01 .02 Q 2 
*1 $27 4 60 *.3 44 24 5 3  4.08 * Z  *5 (2 Q 21 .B <2 2 91 3.04 ,026 4 59 2.18 $5 .% *3 2.51 .01 .Qf Q 4 

1 257 6 106 *.3 66 38 1103 8.28 ~2 7 <2 Q 17 1.6 <2 *2 93 1.51 -037 <1 70 3.06 7 -76 <3 3.80 .01 g.01 (2 13 
(1 169 3 79 C.3 52 32 1017 6.30 <Z <5 *2 (2 41 1.5 <2 c2 81 3.32 . O S  *1 71 2.81 13 .51 4 5.36 .01 -02 <2 4 

20 58 37 131 6.5 66 32 1047 3.86 44 13 8 38 51 16.8 19 19 61 -49 .Om 40 57 .93 107 .09 27 1.83 .06 .15 12 495 

<q iai 3 58 1.3 45 26 757 4.74 12 *5  32 e2 9 T . O  (2 4 61 1.37 ,025 <I 60 2.18 9 AI 4 2.52 .oi .02 (2 <z 

ICP - ,500 C R M  SAMPLE IS OIGESIED Y I T H  3ML 3-1-2 HCL-HYDII-H2O AT 95 DEC. C FOR ONE HOUR MD CS DILUTED TO 10 ML UlTH UATER. 
7HXS LEACH IS PARTIAL FOR Mi FE SR U P LA CR MG BA T I  B U AMD tlMlIED FOR HA I( AND AL. 

- W P L E  TYPE: COOE 
ASSAY RECOUHEWED FOR ROCK AYD EUE SAMPLES I F  cu PB ZY AS IX, AG > 30 PPM L CIU 1000 PPB 

W* ANALYSIS BY FA/ICP F R M  30 c11 SAHPLE. 

A 1 Inning 'RE' w e  Reruns end 'RRE' are Reject R e m ,  

DATg RgCBIYED: NOV 3 1995 DATE BEPORT WAILED: 8IOMIXD D.TOYE, C.LEONG, J . U U G ;  CERTIFIED B.C, A S S M R S  
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1 14.4 
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<l 100 

i l  103 
11 266 
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c1 52 
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1 8  
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<l IM 
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<1 123 
t w  
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1 8 8  

<l 91 
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5 
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3 
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*3 
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3 
3 
0 
4 

3 
b 
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e3 
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<3 
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<3 
(3 
4 
a 
5 

(5 
13 

5 
3 
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50 .5 
48 .4 
49 <.3 
36 <.3 
3 l  <.3 

36 c.3 
39 c.3 
36 .3 
34 s . 3  
73 .3 

56 .3 
55 <.3 
54 *.3 
54 1.3 
46 q.3 

56 <.3 
47 <.s 
30 c.3 
42 C . 3  
32 *.3 

3s <.3 
29 <.3 
33 1.3 
27 s .3  
26 *.3 

35 *.3 
26 *.3 
32 1.3 
27 *.3 
32 4.3 

38 .3 
31 (-3 
29 .S 
28 e.3 
35 c.3 

41 
55 
64 
PC 
83 

84 
46 
74 
41 
65 

51 
47 
46 
46 
17 

47 
41 
47 
46 
63 

67 
62 
63 
59 
58 

60 
50 
60 
55 
57 

62 
59 
53 
52 
54 

19 555 3.24 
a B725.08 
27 753 4.95 
25 601 3.n 
22 4QJ 3.02 

26 553 3.53 
2.2 565 3.C1 
25 %1 3.u 
18 502 3.04 
f l  761 6.28 

29 8 4 7 4 . 7 0  
2S 556 4.07 
25 551 3.97 
25 544 3.97 
11 456 2.62 

25 604 4.00 
24 5% 3.89 
20 449 2.78 
25 5803.69 
23 502 3-06 

24 47a 2.M 
22 bo1 2.M 
24 476 2.9t 
21 393 2.41 
20 390 2.39 

21 3% 2.47 
19 391 2.45 
23 485 3.10 
21 430 2.n 
20 4% 3.01 

2 b  5445 3.79 
23 563 3.46 
21 446 2.79 
21 444 2,n 
23 579 3.60 

Q 23 <.2 Q *2 54 2.72 .010 
Q $2 .9 Q <2 128 6.76 .OW 
Q t 7  .3 Q 1 2  K? 2.55 .OW 
Q 15 c.2 -2 e2 b5 1.54 .Q10 
Q 33 <.2 Q Q 30 2.16 . Q t O  

(2 30 c.2 (2 e2  32 2.47 ,006 

e2  12 .2 <2 *2 52 1.60 ,007 
*2 14 . 3  <2 (2 43 1.54 ,010 
e2 23 .2 *2 (2 .W 2.13 .05? 

(2 48 .2 4 (2 66 7.79 . O W  
e2 22 <.2 *2 <2 CV 1.36 .019 
(2 22 .2 12 (2 49 1.33 .019 
(2 21 .2 <2 12 4 1  1.27 .019 

<2 18 .2 *2 <2 48 1.29 -012 
<2 18 c.2 12 *2 48 2.03 . O M  
(2 21 *.2 *2 2 39 1.62 -008 
*2 IC e.2  12 *2 49 1,IO .010 
*2 12 *.2 2 12 3t 1.49 .007 

12 20 e.2 *2 <2 30 1.76 ,005 
*2 26 *.2 *2 12 26 1.40 , 0 0 5  
1 2  3b ( -2  *2 ~2 30 1.27 ,607 
12 26 .2 <2 *2 25 1.13 ,007 
*2 26 1 . 2  <2 1 2  25 1.13 ,007 

i 2  26 *.2 Q *2 25 1.10 ,006 
<2 11 *.2 *2 e2 27 -75 ,007 
12 9 - 2  2 c2 28 1.02 ,007 
<2 15 e.2 Q e2 25 1.13 ,008 
i 2  16 *.2 *2 c2 30 1.38 A13 

(2 28 .2 <2 ~2 a 2.17 ,011 

(2 3a <.2 12 e2 25 2.24 . o u  

*2 7 e.2 Q *2 u .s9 .018 
<2 19 e . 2  Q 4 38 2.63 ,009 
<2 13 < . Z  Q e2 26 1.11 ,006 

e2 14 . 2  Q (2 49 2.31 .011 
<z 12 <.2 Q <2 26 .w ,008 

11 78 1.w 
4 146 3.50 
<1 100 2.M 
< I  228 2.86 
<1 141 2.39 

4 bo 2.m 
<l 68 1.78 
<1 70 2.46 
<I 68 1.62 
4 72 2 . 8  

il 60 2.34 
il 76 2.18 
4 R 2.16 
(1 ?4 2.14 

1 16 1.39 

<t ?9 2.54 
* t  72 2.41 
*t 57 1.94 
*I 44 2.47 
4 61 2.53 

*1 64 2.66 
11 59 2.10 
11 56 2-68 
4 46 2.13 
11 49 2.09 

11 47 2.15 
c l  44 2.0Q 
c l  52 2.b7 
cl 48 2.01 
<I 52 2.15 

<l  64 2.68 
e l  68 2.40 
(1 50 2.04 

*1 69 2.56 
< i  48 2.09 

7 .17 4 I.% .02 ,01 9 Q 
6 .Os d 3.33 .02 .02 e2 5 
3 .I7 3 2.77 .a2 .61 *2 <2 
5 .13 (3 2.49 ,@ *.01 <2 3 
b .13 (3 2.17 .02 . O l  *2  13 

7 .73 (3 2.66 -01 .02 Q Q 
10 .W U 1.76 .02 .01 Q 2 
4 .14 *5 2.28 .02 .01 (2 3 
3 .15 4 1.76 -02 <,Ol (2 6 

1 .30 3 2.41 .01 .01 *2 2 
b . I 6  (3 2.25 .01 ( - 0 1  *2 Q 
4 .16 (3 2.21 . O l  <.O? <2 <2 
4 .16 <3 2.19 .01 *.01 Q <z 

6 053 3 3.01 .Ot  .01 e2 12 

25 -08 *3 1.63 -04 -10 *2 <Z 

4 .16 (3 2.38 .02 c.01 e2 *2 
2 -33 3 2 . 4 5  ,01 .01 *2 

2 .30 4 2.u -02 c.01 <2 5 
2 . i a  <3 2.23 .02 . o i  <2 5 

4 . I7  13 2.36 .02 . O t  Q 9 
2 .I6 Q 2.02 .01 .O$ *2 5 
4 . I7 Q 2.38 .01 .01 e2  10 
4 -16 0 2.01 .D1 .02 e2 4 
4 .16 3 2.00 .01 .02 <2 6 

4 .16 (3 2.W .01 .02 <2 6 
2 . l 6  <3 1.86 .02 .01 *2 5 
1 .19 e3 2.23 .02 .Ol <2 ? 
2 .17 *3 1-95 ,02 .01 e2 7 
2 .33 (3 2.05 . O l  -01 e2 5 

1 .37 (3 2 .46  .02 <.01 e2 e p  
b .17 *3 2.tO .oJ *,01 e2 3 
2 .15 4 1.90 .02 *.01 e2 6 
1 .16 4 I.% .02 x.01 <2 20 
2 .20 *3 2.24 .w e.01 e2 7 

b -19 13 I.% .02 c.01 *i! 6 

20 61 36 127 6.7 65 30 1013 4.15 40 22 7 39 52 19.1 18 16 62 .52 -096 43 57 .94 173 .08 30 1.91 .06 .15 10 4% 

IC? * .SO0 G U M  SAMPLE IS DIGESTED YIlH U I L  3-1-2 HCL-Hll03-H2O AT 95 DEG. C FOR WE mR AllD I S  DILUTED TO 10 H l  UITH UAIER. 
THIS LEACH IS PARTIAL FOR MN FE SR CA P LA CR WC BA I1 B Y AND LIWITEO FUR NA K WD AL. 
ASSAY RECWnEIIO€D FolR ROCK A N 0  CORE W L E S  I f  Ul PB XY AS > l%, IC > 30 PPM 6 AU Z 1000 PPB - W L E  TVPE: CORE W* ANALIS1S BY FMICP FROM 30 @I SMPLE. 

Iw beQ iMinP 'RE' are R e r ~ n s  end 'RRE' are Relcct R e m ,  

DATE RgCBfVEDt NOV 6 1995 DATg REPORT MAILEDr 
/ 

S X m O  BY, , 8 I.. . . .D.IOYE, C.LEON5, J.uhwG; CERTJFIEO B . C .  ASSAYERS 
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