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Summary 

The Bluebell Option, of Kettle River Resources Ltd. was 
examined October 1-4, 1990. This property i s situated i n the 
Greenwood Camp and i s a precious metal enriched skarn target. The 
approximate s i z e of the Bluebell i s 65 units. A t o t a l of 14 skarn 
occurrences, some past producers (the Oro Denora, Emma and B.C. 
Mines) have been i d e n t i f i e d to date on the property, a l l of which 
were discovered p r i o r to 1922. The largest deposit discovered and 
mined to date i n the Greenwood Camp i s the Phoenix Mine, located 
6.50 km south of the Bluebell, having produced 27 m i l l i o n tons of 
0.85% Cu, 1.12 g/tonne Au and 7.12 g/tonne Ag. The Buckhorn 
deposit, located ? km south of here i s known to contain at least 
5 m i l l i o n tons of 0.1 opt Au. 

A l l work to date on the Bluebell Option has concentrated 
on the Oro Denora deposit. Limited exploration has been car r i e d 
out over the rest of the property. Extensive skarn development i n 
long l e n t i c u l a r b e lts across the property has been i d e n t i f i e d , 
these contain numerous geochemical and geophysical anomalies which 
have never been d r i l l tested. 

There i s also the strong p o s s i b i l i t y for the development 
of Manto-type targets on the property. In the Rathmullen Creek 
area massive sulphides (22% Zn, 0.21% Cu, 0.17 oz/ton Ag / 1.20 m) 
hosted i n limestones were discovered. Very l i m i t e d work has been 
ca r r i e d out on t h i s target to date, however s o i l geochemistry 
indicates a possible s t r i k e length of over 300 metres. There i s 
a p o t e n t i a l problem over claim ownership i n the immediate area of 
the massive sulphide discovery. I t would appear that Kettle River 
does not own the claims on which the discovery was made (Tokyo 1 
6 2). Kettle River i s presently looking into t h i s . 

The exploration potential of the Bluebell prospect should 
be considered excellent for both large tonnage precious metal 
enriched skarn deposits and manto-type deposits. A program based 
on a good systematic approach to exploration and d r i l l t e s t i n g of 
targets could be rewarded with a s i g n i f i c a n t discovery. 
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Recommendations 

The Bluebell option represents an i n t r i g u i n g exploration 
opportunity. There i s d e f i n i t e l y p otential for the discovery of 
an economic-size orebody, either skarn or manto. A number of other 
properties i n the immediate area could also be open to option, so 
any involvement with the Bluebell could lead to a s i g n i f i c a n t 
ground p o s i t i o n i n the Greenwood Camp. 

X I t would appear from George Stewart's fax of Oct 3 that 
i t may be rather d i f f i c u l t to come to reasonable terms with him. 
If a reasonable deal can be accomplished t h i s property would f i t 
n i c e l y into our Brenda Joint Venture. The property could be e a s i l y 
be at a d r i l l i n g stage within the f i r s t year of operation. 

Potential L i a b i l i t y 

Following the Lara and Sicker experiences of burying rock 
and fencing of the portal s i t e and old workings, the Bluebell could 
have a rather c o s t l y reclamation b i l l . 

Location and Access 

The property i s located i n the Greenwood Mining Division 
of southern B r i t i s h Columbia. The claims are about 11 km east-
northeast of the town of Greenwood and about 15 km north of the 
Canada-US border (49° 08' and 118° 32' W) . P r o v i n c i a l highway No. 
3 passes through the property from north to south and a number of 
old mine roads, abandoned railway l i n e s and logging roads provide 
easy access to most parts of the claims. In addition an abandoned, 
but in t a c t , C.N.R. railway l i n e passes very close to the property 
as does a major hydro l i n e . 
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Claim Status 

The Bluebell Option i s made up of approximately 65 units, 
(three reverted Crown grants, 20 Crown grants, 30 single unit 
claims or frac t i o n s , one 12 unit claim) owned by Kettle River 
Resources Ltd. The claims are a l l grouped under the name Bluebell 
84, and are i n good standing u n t i l 1998. Yearly taxes are paid on 
the Crown grants. Three Crown Grants are presently held by Scott 

v AE Estate, and are being transferred to Kettle River Resources Ltd. 

D i s t r i c t Geology - Greenwood 

The skarn deposits are associated with the l a t e Paleozoic 
Knob H i l l Group and the unconformably overlying T r i a s s i c Brooklyn 
Formation. The Knob H i l l Group consists of massive chert, 
greenstone and amphibolite with minor pods and th i n , widely 
scattered beds of limestone and a r g i l l i t e . The Brooklyn Formation 
i s comprised of thick units of sharpstone conglomerate and 
limestone with thinner beds of s i l t s t o n e , sandstone and calcareous 
chert pebble conglomerate. The sharpstone conglomerate contains 
angular fragments of chert and minor limestone, greenstone and 
jasper c l a s t s set i n a fine grained chert, c a l c i t e and c h l o r i t e 
r i c h matrix. This unit i s massive near i t s base and commonly 
bedded near i t s top, containing numerous interbeds of sandstone, 
shale, s i l t s t o n e and minor limestone, and can be up to 600 m thick. 
The conglomerate i s overlain by the Brooklyn limestone that can be 
350 m i n thickness and l o c a l l y contains minor s i l t s t o n e . This i s 
overlain i n turn by another sharpstone conglomerate (the upper 
sharpstone), which grades i n a northerly d i r e c t i o n into s i l t s t o n e . 
To the south (in the Phoenix Mine area) i t joi n s the lower 
sharpstone suggesting that the two sharpstone units were deposited 
as coalescing fans. The upper sharpstone i s overlain by the 
Stemwinder limestone, consisting of limestone and calcareous 
breccia that passes upwards into volcanic rocks. The sequence i s 
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intruded by i r r e g u l a r dikes of microdiorite, that are most l i k e l y 
feeders to the volcanics overlying the Stemwinder 
limestone. 

Regionally the Knob H i l l Group trends east to southeast 
and dips moderately north, while the Brooklyn Formation s t r i k e s 
north to northeast and dips steeply east. These rocks have been 
broadly folded and have undergone low grade regional metamorphism. 
To the north they are truncated by granodiorite of the Wallace 

v Creek batholith, which has i r r e g u l a r apophyses and s a t e l l i t e 
intrusions that have metamorphosed the country rock. 

The Brooklyn Formation rocks are unconformably overlain 
by T e r t i a r y volcanic sandstones and conglomerates of the Kettle 
River Formation and t r a c h y i t i c to andesitic flows of the Marron 
Formation, belonging to the Penticton Group. In places these 
unconformably o v e r l i e the pre-Tertiary intrusions and Paleozoic 
sch i s t s and gneisses. 

A t o t a l of eight intrusive phases have been i d e n t i f i e d 
i n the d i s t r i c t . The major event i s the Cretaceous Greenwood stock 
and Wallace Creek batholith. These are considered to be part of 
the Nelson Plutonic suite and gen e t i c a l l y related to economic skarn 
development i n the Greenwood Camp. Compositional norms for the 
Wallace Creek batholith indicate they are granodiorite to t o n o l i t i c 
i n nature. 

E a r l i e r i ntrusive a c t i v i t y includes small d i o r i t e , 
microdiorite, quartz feldspar porphyry and gabbro bodies. These 
a l l show varying degrees of a l t e r a t i o n , and are not associated with 
economic skarn mineralization. T e r t i a r y intrusions include many 
dykes, s i l l s , and i r r e g u l a r bodies of monzodiorite and other 
a l k a l i c rocks. These intrusions are associated with several s t y l e s 
of mineralization throughout the d i s t r i c t . 
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Property Geology 

The oldest rocks i n the region (Knob H i l l Group) are not 
present on the property. Rocks of the T r i a s s i c Brooklyn Formation 
predominate within the property area and form a sedimentary, 
volcanic sequence over 2900 m thick. I t i s believed that the 
sedimentary rocks found on the property represent three successive 
sequences of c l a s t i c , through t r a n s i t i o n , to carbonate deposition. 

X In a l l cases chert breccia and/or chert sandstone represent the 
lower c l a s t i c sequence, t h i s grades up into argillaceous limestone 
and chert pebble conglomerate i n the t r a n s i t i o n zone, then up into 
massive limestone (carbonate deposition). The top of the lower two 
sequences are marked by a limestone breccia unit. I t i s my f e e l i n g 
that there are three thrust f a u l t repeated s l i c e s of the sequence 
with the limestone breccia marking the f a u l t contact. Generally 
the Brooklyn Formation forms a r e l a t i v e l y uniform series of north-
northeast trending beds dipping moderately to steeply to the east. 
Top di r e c t i o n s are also to the east. 

Volcanic rocks (sandstone) where encountered are 
t y p i c a l l y a dark green, fine grained rock with rounded cle a r and 
white quartz grains and ghostly l i g h t grey feldspar lath s . Locally 
a volcanic breccia unit occurs that continues up to 40% angular 
greenstone and grey quartz feldspar porphyry fragments. 

The volcanic sandstone i n one area (south of the Bluebell 
Mines i s interfingered with and gradational to well bedded chert 
sandstone and breccia. In the area west of the Maple Leaf mine 
volcanic sandstone encloses l e n t i c u l a r pods of massive white 
limestone, and to the north of the R. B e l l Mine the sandstone i s 
gradational to volcanic breccia. 
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Intrusive Rocks 

The most abundant int r u s i v e rocks on the property are 
d i o r i t i c i n composition. There are three gradational phases of 
microdiorite and two breccia phases. The three gradational phases 
are a feldspar microdiorite, a feldspar hornblende microdiorite and 
a hornblende granodiorite. The microdiorite form large i r r e g u l a r 
shaped bodes and smaller dykes throughout the property, and i s 

X believed to be middle to l a t e T r i a s s i c i n age. 
There are also dark green, medium to coarse grained, 

hornblende feldspar d i o r i t e s with hornblende phenocrysts to 13 mm 
long. This occurs as two large dyke l i k e bodies near the southern 
boundary of the property and i s po s t - T r i a s s i c i n age. T h e 
Lion Creek int r u s i o n i s a l i g h t grey, coarse grained, b i o t i t e 
granodiorite forming an ir r e g u l a r mass south and west of the Emma 
Mine. This i s Cretaceous i n age. 

Coryell intrusions of mid-Eocene age are represented by, 
pink feldspar porphyry, pink feldspar b i o t i t e syenite and basalt. 
These are widely d i s t r i b u t e d over the property and occur as dykes 
and large i r r e g u l a r masses. 

Property Mineralization 

The predominate s t y l e of mineralization found on the 
blue b e l l property i s precious metal enriched copper and iron skarn, 
both occurring i n the t r a n s i t i o n and carbonate zones of the 
Brooklyn Formation. Mineralization i s c l o s e l y related to zones of 
skarn on or near volcanic breccia or microdiorite contacts. The 
sulphides usually occur as disseminations, blebs and stringers 
within skarn and l o c a l l y as massive sulphide bodies on volcanic 
breccia/skarn contacts. 

Skarn occurrences and/or deposits found to date are the 
Oro Denoro, Emma, Swallow, Jumbo, Minnie Moore, Mountain Rose, 



Breyfogle, Bluebell Mine, Mountain View, B.C. Mine, Cordick, R. 
B e l l Mine, Maple Leaf and the Rathmullen. 

Precious metal enriched iron skarn mineralization i s 
present at the Oro Denoro, Emma, Swallow mines. The primary 
mineralogy i s massive magnetite bodies with subsidiary p y r i t e and 
hematite, with l o c a l chalcopyrite r i c h zones (I've not t r i e d to use 
Cu:Au or Cu:Ag rations to categorize these). Garnet, epidote and 
amphibole are the primary c a l c - s i l i c a t e minerals present. 

Precious metal enriched copper skarn (Cu:Ag, Cu:Au not 
used for c l a s s i f i c a t i o n , these do not appear to be associated with 
massive magnetite) mineralization i s present at the B.C. Mine, R. 
B e l l Mine, Rathmullen, Cordick, Mountain Rose and Breyfogle. The 
primary mineralogy associated with these occurrences i s 
chalcopyrite, p y r i t e , specular and earthy hematite with minor 
magnetite and pyrrhotite. As i n the iron-skarns garnet, epidoteand 
amphibole are the primary c a l c - s i l i c a t e minerals present. The 
Rathmullen showings also contain minor sphalerite. 

Production figures for four of the mines are: 

Oro Denoro (1903-17) 124,001 tonnes @ 1.36% Cu, 0.94 g/tonne Au, 
7.69 g/tonne Ag 

Emma (1901-27) 240,948 tonnes § 0.98% Cu, 0.88 g/tonne Au, 
10.10 g/tonne Ag 

B.C. (1899-1903) 103,000 tons @ 4.36% Cu, 0.01 opt Au, 
2.07 opt Ag 

R. B e l l 294 tons @ 7.8% Cu, 12 opt Ag 

During the 1983 exploration program, a possible Manto 
s t y l e of mineralization was discovered i n the Rathmullen Creak 
area. In f i v e trenches i r r e g u l a r shaped bodies of massive 
sphalerite, pyrrhotite and p y r i t e were found to occur within what 
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appears to be unaltered (not a skarnified) limestone. This 
i r r e g u l a r zone of massive sulphide was traced over an area 105 
metres long and i s 3 to 4.5 metres wide. In one of the trenches 
a 2.4 m sample across the sulphides graded 9.80% Zn, 0.19% Cu, 0.16 
opt Ag and trace gold. A 1.2 m sample from another trench ran 22% 
Zn, 0.21% Cu, 0.17 opt Ag and trace gold. In another trench a 1.8 
m sample ran 12% Zn, 0.18% Cu, 0.15 opt Ag and trace gold. 

In the southeast corner of the property are a number of 
v showings of chalcopyrite, p y r i t e , pyrrhotite and magnetite that 

occur i n a micro-diorite breccia that forms what appears to be a 
p i p e - l i k e body (breccia pipe?). Other small showings of 
chalcopyrite, p y r i t e and pyrrhotite occur i n the generally massive 
d i o r i t e throughout the project. 

What i s believed to be an epithermal quartz breccia zone 
occurs west of the Jumbo Mine. In t h i s area that limestone i s 
brecciated and invaded by (epithermal?) chalcedonic vuggy quartz 
and mineralized with very fine grained disseminated p y r i t e . 
Thisquartz limestone breccia occurs i n an oval shaped zone 90 m 
long and 45 m wide. I t appears that only one sample of t h i s was 
analyzed returning values of 20 ppb Au, 217 ppm An, 24 ppm Cu, 1.1 
ppm Ag. 

Jim Fyles has also indicated that the presence of zinc 
mineralization on the Cyclops claim i n a limestone breccia unit. 
The outcrop was not observed i n the f i e l d . George Stewart says 
that New Jersey Zinc d r i l l e d the area and outlined «15,000 tons of 
material (I could not f i n d any reports from New Jersey Zinc). 

History of Exploration 

The Summit Camp along with the Deadwood and Phoenix Camps 
were discovered i n 1891, and worked up to 1922 when a l l a c t i v i t y 
i n the area ceased. The main producers i n the Summit Camp during 
t h i s time were the Oro Denoro, Emma and B.C. Mines. The Summit 
Camp was v i r t u a l l y dormant from 1920-50. Between 1951 and 1953 
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Attwood Copper Mines Ltd. conducted regional exploration work 
through the Boundary D i s t r i c t , consisting of geological, 
magnetometer and biogeochemical surveys. 

In 1955 Noranda Mines Ltd. began systematic exploration 
of the Summit Camp. This work continued through 1956 and included 
detailed geological mapping, geophysical surveys ( a e r i a l and s e l f 
potential) and 1800 metres of diamond d r i l l i n g on the Oro Denoro. 

Between 1963 and 1966 West Coast Resources Ltd. Optioned 
X the Oro Denoro and ca r r i e d out magnetometer and geological surveys 

as wells as 3000 m of diamond d r i l l i n g . In 1967 Furukawa Mining 
Co. Ltd. optioned the Oro Denoro and d r i l l e d 6000 metres i n 42 
v e r t i c a l holes. In 1968 the property was returned to West Coast 
Resources Ltd. and about 12 0 m of d r i f t i n g was done to bulk sample 
the areas of best mineralization. In 1969 Dolmage, Campbell and 
Associates prepared a f e a s i b i l i t y study on the Oro Denoro, based 
on a l l previous work. This study indicated that a mineral 
inventory of approximately 1.5 m i l l i o n tons (of open p i t material) 
grading 0.95% Cu, 0.02 opt Au and .30 opt Ag i s present. 
During 1969 and 1970 minor diamond d r i l l i n g was performed on the 
Emma claim by West Coast Resources Ltd. 

From 1974 to 1976 the Oro Denoro claims were optioned by 
Granby Mining Corporation. During t h i s period an intensive program 
of geological mapping, magnetometer, electromagnetic and IP surveys 
trenching and l i m i t e d percussion d r i l l i n g was c a r r i e d out. In 1975 
Granby began a t e s t operation to prove up open p i t reserves, t h i s 
advanced to a t h i r d bench and involved the removal of approximately 
136,000 tonnes of bedrock. A small shipment of stockpiled material 
was made to Phoenix i n 1976. 

In 1979, New Frontier Petroleum optioned the Oro Denoro 
claims and c a r r i e d out some surface exploration work and sampling 
of the old workings. In 1981, Kettle River Resources optioned the 
B.C. Mine and adjacent claims, dewatering the old workings to the 
200 foot l e v e l . During 1982 Mag, EM, s o i l sampling and minor 
trenching were performed by Kettle River on the claims adjacent to 
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the B.C. Mine. Late i n 1982, Kettle River and New Frontier merged 
t h e i r respective claim blocks to form the Bluebell J o i n t Venture, 
consisting of 55 contiguous mineral claims. During 1983 a surface 
exploration program consisting of detailed geological, geochemical 
and geophysical surveys with minor trenching and d r i l l i n g (4 x-ray 
holes, d r i l l e d i n Rathmullen Trench #9) were c a r r i e d out. 

In 1987, Skylark Resources Ltd. completed a s o i l 
geochemistry and magnetometer survey on the Emma, Jumbo and 

v Mountain Rose claims. Later that same year, s i x diamond d r i l l 
holes (872.68 m) were d r i l l e d . 

Exploration Potential 

The exploration potential of the Bluebell Prospect should 
be considered excellent. The p o s s i b i l i t y of large tonnage skarn 
deposits, s i m i l a r to the Phoenix Mine (27 m i l l i o n tonnes, 0.85% Cu, 
1.12 g/t Au, 7.12 g/t Ag) does e x i s t . In addition to the skarn 
target there i s also the p o s s i b i l i t y for Manto type deposits to be 
found. 

A t o t a l of 14 skarn occurrences (some past producers) 
have been i d e n t i f i e d to date on the package, a l l of which 
outcropped and were discovered p r i o r to 1922. V i r t u a l l y the bulk 
of a l l exploration work (including diamond d r i l l i n g ) c a r r i e d out 
on the property has been centred around the Oro Denoro deposit. 
Extensive skarn development i n long l e n t i c u l a r b e l t s running north-
south across the property are host to these occurrences and have 
been found to contain numerous geochemical and/or geophysical 
anomalies that have never been d r i l l tested. The s t r i k e extent of 
some of these skarn b e l t s i s yet to be defined, due to a lack of 
any exploration a c t i v i t y on sections of the property. 

Noranda Mines Ltd. was the f i r s t company to begin a 
systematic approach to exploration on the property i n 1955 and 
1956. I t would appear though that they got hung up on the Oro 
Denoro deposit where they expended the bulk of t h e i r d r i l l i n g 


