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INTRODUCTION::

[

The Carmi prospect, 1o¢atedinear3§§ayerdell, B.C., i1s held under
option by Kelvin Enepgy Ltﬁgiwho:confractgd the author to super-=
vise a diamond drilliﬁgéprogram on the;ggéperty. Eight NQ diamond
drill holes, totalliné 794.3ﬁ mefefs wépévcored during the period
March 1 through March 18, 1981. The Carmi prosﬁect covers several
0ld gold-silver workings which include é?tensi&e undergroundldevelop—
ment and these were a targét for a portion of the drilling. The
rest of the drill program was designed to test a lohg, curvilinear
geophysical (E.M. & I.P.) anomaly which parallels an apparent fault-
scarp. The geoph&sical anomalies were defined in a program carried
out by Kelvin in the latter part of 1980.

The drilling indicates that the geophysical anomalles are related to
pyrrhotite,K bearing metasediments and.that gold-silver mineralization
is intimately associated with a later quartz-pyfite vein system.

Assay and geochemical analyses of core samples generally indicated

'subeconomic though anomalous, values -in gold and silver and three

quartz vein intersections returned more interestering values over
narrow widths. A follow-up program of BQ core drilling with a

minimum of 250 meters in four holes, at an approximate cost of

" $58,960.00 1s recommended to test vein extensions and continuity.

LOCATION AND ACCESS

The Carmi preperty is located approximately 8 kilometers. north of
the unincorporated village of Beaverdell and 86 kilometers south-
east of Kelowna. The approximate co-ordinates are: latitude

450 29' 30"N and Longitude 119° 08' Ww.
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LOCATION AND ACCESS - cont'd.

Highway 33, a paved two? neqread,:creeees the property and is a
secondary 1link between Kelowna, Beaverdell and Rock Creek. From
Highway 33 a number of old-logging roads and a section of the now
abandoned Kettle Valley Rallroad bed . give excellent two and four- .

wheel drive access to the property

OWNERSHIP

The Carmi prospect was acquired by Kelvin Energy Ltd. of Calgary,
Alberta, through a purchase agreement from the Vendors - Messrs.

J. Hinks and J. Olinger, of Kelowna, B.C. The claims which defines
this property are as follows:

a) CLAIMS

Name No. of Units Record Date Record Number
Carmi 1 20 Oct. 28/80 2bkg
Carmi 2 20 Oct. 28/80 2450
Carmi 3 20 Oct. 28/80 2451
Carmi 4 20 Oct. 28/80 2452
Carmi 5 b Oct. 28/80 2453
Carmi 6 12 Oct. 28/80 2451

b) MINERAL LEASES

Number ' Contalned Lots | Acreage

‘M 290 L798, 2358, 2354, 1563, 410.90
1562, 1565, 2355, 2353.

. M l2s 483 2.52

c) REVERTED CROWN GRANTS

Name Record Number Lot Acreage

Observatory 129 1252 51.65
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HISTORY
The Carmi-Beaverdell area has been an active precious metal camp
‘since the discovéry of the Highland 3311 mine at Beaverdell around
1896. Within the présent borders'Of;the Carmi prospect,'gold and
silver were produced from’tﬁfee miﬁes (fheicarmi, Butcher Boy and
May) intermittently betwééh‘1899 abd 1940.. In 1980, Kelvin Energy
acquired the property and carried out geolégical mapping, induced

polarization, electromagnetic and magnetic surveys.

SUMMARY OF DRILLING AND ROADBUILDING

Coates Enterprises Ltd., based in Kamloops, B.C. were contacted to
carry out the diamond drilling. Eight diamond drill holes, utilizing
NQ diameter, were completed for a total of 794.34 metres. A summary

of the relevant data concerning the drill holes is as follows:

TR calien  wao Grmge T
‘ bottom)
K-81-1 L+50E/0+27N 10 -45 76.2
" K-81-2 6+35E/0+458 4ys . -45 69.5
K-81-3 7-80E/1+90S 51 -i5 ~ 150.88
K-81-14 S5+15E/0+6N 10 - -bs 76.51
K-81-5 - 5-50E/0+123 10 -60 127.71
K-81-6 - 2+04E/0+808 352 -60 81.4
K-81-7 2+LUBE/1+11S 352 -60 117.65

K-81-8. 1450E/14108 . 0 60 9l . 49
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.SUMMARY - cont'd.

The drilll holes were located with respect to a grid which was estab-
lished in 1980 as a control for the geophysical surveying. All the

core 1is stored in core racks under cover, on the prdperty.

ot g0 o W - . .
R SIS 5 A

Two roads were built toféégéés the drill sites, utilizing a TD-20
Iﬁternational Harvester bﬁildozer.v Approximately 400 meters of road
were built to access holes K-81-1 - K-81-5, and approximately 280 |
meters of road were constructed to access holes K-81-6 through
K-81-8. These roéds are accessible by four-wheel drive vehicle in
wet weather and two-wheel drive vehicle in dry weather. Hanging
timbér along these roads was cut away.

To prevent environmental hazards to the‘local drainages, settling
ponds were constructed to catch the return water ffom the drill, and
were subsequently filled in at the completlon of the drilling program.
The road building was gulded such that a minimum amount of timber was
brought down and a minimum land area disturbed. As these roads_lie

on private land, they are blocked from public use.

SAMPLING AND ANALYTICAL METHOD

Two hundred and oﬁe (201) core samples were submitted for analysis.
Tables giving the sample intervals-and hole numbers may be‘found in

the appendices, along with the anélytical results. The core Was

split in half wherefSampling was undertaken, and the split was col;ecte
in plastic bags, tied and submitted for analysis. Samples 2001 - 2029
were assayed for.Au,‘Ag, Cu, Pb, Zn and the remaining samples (2030-
2201) were geochemically ahalysed for Au, Ag, Cu, Zn. All the analy-~-
tical work was carried out by Chemex Labs. Ltd. ét their Caigary

laboratory.
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SAMPLING - cont'd
The analytical method used by Chemex is as follows:
1. Preparation: Sémples are sorted, érushed, split in é Jones
riffiéfﬁ%pd%&eriﬁea“iﬁﬁ% puck and ring pulverizer.
2. Analyses: to adéi&ég ;gr Ké:éZH énd Cu, a 1 gram sample is
decomposed for two hours in a perchloric acid and
nitric acid mixture, cooled, diluted to Qolume
and analysed on an AAS5 spectrophotometer.
Detection limits are 0.1 ppm for silver and 1.0 ppm for copper and
‘zinc. Gold analyses begin with a 10 gram sample which is_mixed with
litharge (Pb0), sodium carbonate, silica, borax glass, flour and 10
m.g. of silver; this mixture 1s fused in a fire assay furnace, the
melt poured into steel moulds and the resulting putton containilng
éold and silver is cupelled, leaving a silver prill which is dis-
solved 1in acids, diluted in HCl and analysed to a detection limit

of 5 ppb for gold on an AA5 spectrophotometer.

'DRILLING RESULTS

a) Geoglogy
Drill holes K-81-1 through K-81-5 were 1ocatéd aiong the.,
upper southwestern side of a northwesterly trending fault
scarp. This fault is marked by a sharp curvilinear topo-
graphic drop which roughly parallels the West Kettle River
betWeen 1ines,§+25E/2008_and 2+25E/200N. This zone is also
marked by strong induced'polariZation_and VLF geophysical
anomalies. The_drilling‘indicates that this entire zone is
underlain by a series of metasediments which range frbm sugary
textured quartzites through metacalcarenites to varieties of

gneiss including porphyritic types. The metasediments belong
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DRILLING RESULTS - cont'd.

to the Permian Anarchist Group and show highly variable dips
(generally moderate  to-the southwest) which reflects the

degree of rotation aiong étruqﬁdfai breaks. No éorrelation
between holes was poésibie due.bbbfhis phencomenon and the lack
of distinctive markéf uhits.

The metasediments are highly variable in colour and thﬁs in
their contalned mineralogy. Quartzitéé vary from grey silicéous
units through brown biotitic to green chloritid varieties and
are the dominant rock type. Gneisses vary from holocrystalline
gfanular to porphyritic and from strongly to weakly foliated,
though segregation banding was not observed. The gneisses afe
commonly biotitic and/or chioritic.

The metasediments are thin bedded (1 to 15 cm) and the gneisses
vary 1n thickness from a few centimeters to a few meters. All
the beds appear to be conformable with the exception of rare

1 - 5 cm thick lenticular bands.

The metasediments are cut by numerous quartz, quartz-pyrite and

;quartz—calcite veins which vary from hairline veinlets to 1.0

meter thick veins. The latter variety are commonly zoned wlth

a massive milky:white quartz core and chlorite + potassium feld-
spar bqundaries. Several breccia zones were observed 1in the
metasediments. These zones appear to have been formed by move-
ment along fraétures With subsequent hydrothermal alteration aloné
these dilated and broken zones. The breccias are commonly
graphitic and/or chloritic and often have clay rich fault-gouge
boundaries. Calcite and/or chlorite commonly coat fractures in

the section and often display slickensides. Rare zones of dilated



Page 7
DRILLING RESULTS - cont'd.

fractures with crystalline zeolite vein development were observed
The veins and breccia zones do not appear to correlaté strati-‘
'graphically from_one'hole‘to the next, as they occur randomly at
many intervals in eachihoie..bThe,breccia zones vary from 1 tb

3 emtol - 2 meters in ﬁﬁick;ess and grade from rotated unaltere

angular metasediment fragments to completely altéred clayey to

siliceous subrounded fragments set in a soft clay-chlorite or
graphitic matrix.

Drill holes X-81-6 through XK-81-8 were located to the south of

the eaéterly tfend of the Carmi-Butcher Boy velns and were

directed at intersecting these veins and an undeveloped vein
below the levels of the old wérkings. These holes were drilled
through intrusive rocks in their entirety, which are described

as foliows, in order of abundance:

a) granodiorite (occassionally gfades to quartz monzonite
or diorite); generally medium grained, grey to pink
with chloritized anhedral mafics and less common
biotitic zones; local zones of epidotization and
minor potassium feldspar alteration (vahailé intrusions).

b) quartz diorite-diorite (probably of the Nelson intrustions);
these are often porphyritic and commonly foliated; mafic
minerals are anhedral and chloritized; fine to medium
grained.

c) quartz monzonite dykes.

d) quartz-potash feldspar veins (dykes?) - these occur as
grey fine grained quartz-feldspar veins which often carry

tiny K-spar subhedral phenocrysts and/or irregular patches
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DRILLING RESULTS - cont'd.

b)

of pink potash feldspar. (post Cretaceous?) (often
referred to as felsic zones in drill logs).
e) quartz, quaftz-K-spar, quartz-calcite + pyrite veins;
often associated with clay rich fault gouge.
f) andesite kaes'— fine grained, very chloritic and
ocassionally pdrphyritic (Marron Formation Feeders?)
The granodiorite-monzonite and quartzAdiorite—diorite intrusives
show no cleaf cross-cutting relatlonships and give the impression
of an interfinerging contact zone . in this area. The felsic
quartz—K'spar veins and quartz monzonite dykes cut both the major

intruslive varleties as do the quartz with accessory mineral veins

Mineralization

The geophysical anomalies in the River Ad;t.— fault scarp zone
are concluded to be attributable to extensively disseminated
pyrrhotite in the metasediments; The pyrrhotite occurs as
finely disseminated anhedfal grains in amounts of one to four
percent and is distinctively stratiform aﬁd moderately magnetic.

Thin (0.5 - 1.0 cm) massive graﬁulér accumulations were observed

‘occasionally and remobilization into fractures was rarely observe:

The pyrrhotite commonly occurs as disseminations up to 3 per cent
within specific bands or beds, while the adjacent bands contain

noteably less pyrrhotite possibly indicating an inherent chemical

-variation in the sediments prior to metamorphism. It is con-

cluded that the pyrrhotite was formed prior to the»base‘and
precious metal deposition due to the stratiform nature of the
bulk of the pyrrhotipe and the quartz vein and fracturé'aésoc—
jation of the economic minerélization. Chalcopyrite was observed

to occur within aggregates of pyrrhotite, (texturally appears to
o
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DRILLING RESULTS - cont'd.

. : be exsolved chaicopyr‘ite) but this was seen to be rare and

showed no precious metal or zinc association in asséyé.

The gold and silver values which;shpwed anomalous conditions
were invariabiy asSOCiated with;qdaftz + acéessory veins or
graphite and/of chlorite rich zones, including breccia zones.
The quartz vein mineralization appears to be best:deveIoped
in massive white veins which carry minor to noticeable amountg
of pyrite, sphalerite 6r chalcopyrite and rarely, traces of
galena. Zones of pyritic gouge or pyritic-graphitic breccias
also shbw anomalous conditions. Thevfollowing table displays

the most significant intersections.



Sample No.
2004
2048

2071

2089

2114
2115

2116

2122

2147
2185
2197

2198

CORE

SAMPLE RESULTS

Hole No. Interval (meters) -
K-81-1 : 7.47-8.50 (1.03M)
K-81-1 : 62.48-64,01(1.53M)
K-81-1 : 34.4-34.95 (0.55m)
K-81-3 : 29.7-30.0 (0.30m)
'K-81-3 : 119.4-120.0 (0.6m)
K-81-3 : 120.0-121.0 (1.0m)
K-91-3 : 120[0-122.5 (1.5m)
K-81-3 ; 128.8-130.2 (1.im)
K-81-4 : 68.59-69.5 (0.92m)
K-81-6 ; 65.2 -66.0 (0.8m)
K-81-7 : 90;5 -91.9 (1.um)
K-81-7 : 91.9 -93.6 (1.7m)

Au

Ag

Cu

Zn

0.26 oz. 0.3 oz. 0.01% 0.02% 0.31%

85 ppb
-10 ppb

-10

-10

1150

-10
-10
300

210

- 70

160

0.0 ppm

175 ppm

8.4

16.4
326

10.3

10.8

53ppm
145 ppm

139

148
4520
124
123

94
57
23

35

97 ppm

1857 ppm

1681

1582

31,900

374

16,420

412

133
170

152

Rock Type

Qtz. Veiln

Brecciated
& altered
metased.

Qtz. Vein
in pyritic

-breccia

Brecciated
metased &

graphite +
pyrite

graphitid
breccia

Qtz.
CPY,

vein &
Sph, gn.

Metaseds.

Cpy, Sph, gn &
Metaseds.

Pyritic, siliceow
Qtz. Vein

Qtz-py Velns
in altered int.

as above

0T @3eq



CORE SAMPLE RESULTS - -cont'd.

Sample No.
2199
2200
2003
2005

2072

2074
2083
2142
2151
2158
2159
2190

2191

Hole No.
K-81-7 :
K-81-7 :
K-81-1 :

K-81-1 :

K-81-2 :

K—81‘—,2 .

K-81-2

K-81-4

K—81—_5 :

K-81-5 :

K—81—5 :
K-81-7 :

K-81-7

Interval

93
94

7.1-7.47

8.5-8. 84

36

39.
: 68.
: 63.
20.

L6.

48,

: 12.

L6-94.7 (1..7M)
(0.4m)

(0.37)

.7-95.1

(0.34)

.2=36.4 (0.20)

140.6 (1.5m)

3-68.58 (0.28)
0-64.92 (1.92)
8-21.2

(0.4)

9-48.01 (1.1)

0-49.5 (1.5)
.4-10.3 (0.9)
3-12.9  (0.6)

(meters)

" Au

4o5

1000

0.005 oz/

ton

0.007 oz

30
-10

-10

-10.
-10.
-10.
-10.
-10.

-10.

ppb

ppb

ppb

S WO

Ag

.05 oz.

.04 oz

.6 ppm

.1 ppm

.6 ppm

Cu

63

27
0.01%

-0.01%

64.0 ppm

7.20 ppm

75.0 ppm

79.0
125.0
178.0

15.0

203.0

Pb

n

194
1940

0.05%

0.01%.

71.0 ppm

2183.

310

1213.

2920.

1649.

1037.

142,

56.

Oppm

.Oppm

Rock Type
Qtz-py Vein
pyritic gouge

Chloritic zone,
qtz. veinlets,

py.

alt'd zone +

minor gneiss
gneiss

graph-py
breccla zone

graphite-
chlorite zone

quartz-pyrite
veln

sph + gtz +
‘ calec + chl

metseds +
qtz + cpy
+ py

as 2158

gtz -K-spar
+ gouge

quartz vein
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DRILLING RESULTS - cont'd.

Only three samples, 2004, 2071 and 2115 indicate the possibility

of obtaining ore grade ihtersections and these contain :0.26 ounces
per ton gold; l75.pp¢ silvef; and 326 ppm silver, respectively.
The table contains twenty-three other interections which display
anomalous conditions at sub—ecdmonic levels in gold or‘silver; or
anomalous silver-base metél values. Due to the erratic nature of
metalization in quartz—?ein or hydrothermal systems, it 1s concluded
that these anomaloﬁs conditons may reflect more significant mineral-
ization than their values indicate. This premise can be supported
to some degree by viewing the analytical and sampling process which’
can.highly influence the quantitative reliability of these analyses.
The samples were initially crushed to a fragment dlameter of 1/8 to
1-1/16 inch from which a subsample was obtained for further crushing,
followed by another subsample and subsequent analysis. Recent
evidence (GAC Gold Symposium - March, 1981 - Vancouver) shows that
this method can Significantly réduce the brobability of obtéining
'an 'average' representative of the origihal sample énd'would influ-
- ence the quantitative reliability of the analyses. It éan be
concluded that an anomalous precious metal value in any given sample
1s indicative only of the presence of mineralization and not neces-
sérily of the actual grade. The reject material from the samples
listed in the tables have, therefore, been resubmitted fbr analyses
to better determine or to éubstantiate the original analyses.

In this secpnd.analyses, the reject material (previously crushed'to
1/8 to 1/16 inch diamter) will be crushed to 150 - 200 mesh from
which a more homogenous and larger subsample wlll be thained.» Thesé

samples will be fire assayed to determine their gold-silver contents.
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DRILLING RESULTS - cont'd.

The drill intersections indicate that previously unexplored min-
eralized vein systems have invaded the metasediments to the south-
west of the River Adit. Additionally, sample 2185 is interpreted
to represent the vein system of the Carmi No. é level, and sampleé
2197 through 2200 are dinterpreted to represent an intersection of
the projected Carmi No. 3 level veln; these intersections were
roughly interpreted from a 1935 underground plan of the Carmi and
Butcher Boy Mines.. These intersections are displayed in a cross-
sectiénal sketch on Figure 3 and are not held to be definitive

i

with respect to the geometry.

CONCLUSTONS AND RECOMMENDATTIONS

It can be concluded that:

1. The geophysical'anomalies in the River Adit area
are due to extensively disseminated’pyrrhofite in
amount s up to four percent; commonly avéraging two
to three percent.

2. Geophysical surveying techniques do not éppear to
to be useful in delineating gold-silver bearing
veins or strucfures.

3. Quartz-vein and chlorite-graphite‘breécia hosted
gold-silver mineralization was discovered in the
River Adit area, which was previously unexplored.

4.  Vein hosted mineralization at deeper.levels than
previously worked in.the Carmi Mine area was inter-

sected in holes K-81-6 and K-81-7.
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CONCLUSIONS AND RECOMMENDATIONS - cont'd.
5.‘ Analytical results obtained from mineralized
~drill intersections‘may not be truly repre-
sentative of the grades which might occur
within the host structures and veins.
6. = Previous work by Kelvin (in the River Adit
assessment report - 1980 - Camri Gold Project)
~and at.the Carmi and Butcher Boy Mines 1ndicates
that precious metal valuss are erratic but
attain levels in the order of 0.5 ounces/ton
gold and several ounces silver per ton, ahd
that vein systems may pinch and swell over
short distances.
7. An association between mineralized veins and the
strong structural feature southeast of the River
Adit cannot be conclusively established but offérs

a strong exploration possibility.

" 8. ‘A good exploration potential exists to develop .

vein hosted gold-silver mineralizafion over sub-

stantial strikellengthS'on the Carml property.
To explore the possibiiities outlined in the above éonclusionS‘it
is proposed that further diamond drilling be undertaken on the
Carmi property. Due to the competence of the rock, as experienced‘
during this drilling_pfoject,.it 1s recommended that BQ core bé
utilized to minimize cost. The results of the analytical checks,
presently being carried out, will influence to ‘some degree the

maghitude and approach of the proposed program, but should not be
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CONCLUSIONS AND RECOMMENDATIONS - cont'd.

used as a deterrent to further exploration.
A minimum program to determine veln extensions and continuity would

require four holes for a total of 520 meters as outlined below:

LOCATION BEARING DIP TOTAL DEPTH ' . TEST
3+00E/95S 350 -60 140 m Carmi Vein
44+50E/508 350 -60 140 m Carmi Vein -
River Adit Veiln
5+90E/35S 30 -45 90 m Between K-81-2
& K-81-4
6+75E/1+258 55 -i5 S150 m Between K-81-2

& K-81-3

These holes represent a miniﬁum exploration test as the distances
between drill holes still precludes obtalning a reasonable defi-
nition of grade or tonnage. The drilling outlined would, however,
define the continuity of‘the vein systems and'might intersect higher
grade intefsections, both of which would be reason to continue

_ exploration utilizing more closely spaced drilling.

A rough estimate of the cost of the above program is as follows:

Drilling - BQ Core - 520 m x $80.00/m -~ $ U1,600.00
Supervision and report preparation
1 man x $250.00/day x 20 days 5,000.00
Support costs - vehicle, bulldozer,
accommodations, etc. - 5,000.00
Assays - 100 samples x $20.00/sample 2,000.00
TOTAL $ 53,600.00

10% overhead - . 5,360.00
- $ 58,960.00



COST STATEMENT

CARMI DRILLING PROJECT - KELVIN ENERGY LTD.

Drilling

K-81-1
K-81-2
K-81-3
K-81-4
K-81-5
K-81-6
K-81-7
K-81-8

Mob. & Demob.

Other

House Rental
Truck Rental
Truck Fuel
Food
Geologist
Shipping
Assays
Wood & Slash
Telephone
Cat

Account of Costs - Summary

5,811.00
5,316.00
11,506.80
5,833.80
9,740.25
'6,205.95
8,972.70
7,206.00
4,144.00
5,330.45

70,066.95

450.00
411.67
120.00
336.00
6,795.24
120.00
2,282.10
110.00
75.00
5,225.00

85,991.96




- STATEMENT OF QUALIFICATION -

I, GLEN L. GARRATT, residing at 2540 Skeena Dr., Kamloops, B.C.

do hereby testify that:

1. I am a practising geologlst and have been since 1972,
after completing a B.Sc. majoring 1in geology at the
University of British Columbia.

2. I am a member in good standing of the Association of
Professional Engineers, Geologists, and Geobhyscists
of Alberta and a Fellow of the Geological Aésociation
of Canada.

3. The conclusions, statements and recommendations made
in this repdrt»are.the result of my direct superViSion

of the drill program on the Carml prospect.

G. L. GARRATT, P.

April 21, 1981



APPRENDIX. 1 : DRILL HOLE LOGS -



D.D.H-K-B1=~1:

- ~

Bearing: 10° Total Depth: 76.2m Logged by: G.L. Garratt.
Dip test: -45° . Collared + March 3/81,
Location: L 4+50E/0+427N Completed : March 4/81.

Degthﬂm}

0-3.35

3.35.4.57

4,57-7.1

7.1"7047
71.47.8.5
8 05-8 .84

'8.84-14.02

14.,02-15.237

Description
casing,
overburden - heavily fractured suboutcrop - iron stained feldspar

porphyry.

feldspar - hornblende porphyry: white sub to euhedral 1-3mm. feld-
spar and hornblende phenocrysts set in a very fine greined groundmass;
medium to coarse grained; foliated at -10°; heavily fractured at

100. 70°. 9U°; chloritized mafics in groundmass; very fine grained

grey quartz in groundmass; gneiss.

very fine grained, medium green chloritic zone; 1-2 hairline

quartz veinlets per cm.; 1-2% disseminated sub-euhedral pyrite.

quartz-vein: white, milky; massive; heavily fractured; 2-3% dis-

seminated sub-euhedral pyrite and in veinlets at 45° to 65°,

altered gneiss; porphyritic (feldspar); grey-green, weakly brec-

ciated; 1-2% finely disseminated py. ’

sltered grey-green zones with intermittent (intercalated) feldspar

porphyry gneiss; white - locally clay altered - subhedral feldspar

phenocrysts in a chloritic grey-green groundmass; quértz - carbonate

veinlets - 1 per 10-20 cm. with minor py; few 5-10 cm. siliceous

zones which are locally coloured brown - biotitic; 11.57-12.17:

siliceous zone at 45° (0% true) with minor po; minbr hematite with
quartz veinlets; fractures at 10°, as°, 60°, and 75° are clayey and
often slickensided and commonly carry minor to 1% py; pale greenish

color with occasional quartz vein - sausserite (7).

‘metasediments - heavily fractured; alterrating green chloritic

and brown to red-brown hornfelsic (biotitic) bands (laminated);
locally offset on fractures; wisps of pyrite parallel to bedding;
abundant calcite veinlets; bedding at 20° - 40° - but irregular

due to fracturing; celcite veining : quartz.



15.37-17,41 dark green chloritic; fine grained; occasional white feldspar
‘ phenocrysts; numerous calcite 2 minor quartz veinlets (-90° -
700); 16.12-16,.65: siliceous gfey to red-brown, very fine grained

zone,

17.41-19,81 Brecciated metasediments: remnant bedding at 4503 quartz, carbonate
and quartz-carbonate veining at -90° and 45° dip; minor disseminated
pyrite along some bands; very chloritic beds locally and on fraciures:
brown biotite coloration locally; minor chalcopyrite; sulphides are
fine grained and difficult to see except where occesional massive
accumulations of pyrité (to 1 cm.) occur; abundant chlorite on
slickensided fractures at 45° and.10-15° dip; rare 1+3 mm py vein-

lets; minor movement (1 cm.) on 45° (true) fractures.
19.81-21.0 as above: metaseds are quite calcsreous.
21.0-22.86 as above: bedding at 15°-20%; variable locally.

22.86;24.10 as above; less chlorite - confimed to wisps parallel bedding and
veinlets; bands are grey to grey-brown - locally greenish; pyrite
lacking except locally disseminated or in discontinuous veinlets
‘ ‘ (to 2%); heavily fractured, grey~black locally; 1-2 cm. quartz rich
zones locally (every 30 cm.); graphite on occasional fractures
(=10°) - slickensided; brecciation is "pseudo"™ - created by intense

fracturing and subsequent healing by quartz ! carbonate.

24.1-25.91 finely disseminated py in quartzose zones; minor pyrrhotite coating
' fractures; very calcareous; 40-50 cm. siliceous‘zone with 2% dis-

seminated po just before 25.91 which carries calcite and quartz
and minor py and minor chlorite and minor feldspar and minor chal-
copyrite.

25,91-27.4 metasediments: grey to grey-black and white banded; bedding at
10° - 20° dip; quartz veining and chloritic fractures at 450;
locally see feldspar phenocrysts in a chloritic groundmass where
bedding-is destroyed; 2-3% disseminated po and minor chalcopyrite;
minor galena (7); calcite - chlorite coated fractures at 45° and
75°-80° (true dip).

27.4-28.96 as above but with less recrystallized (gneissic) material and more

. banded bedded metaseds.; grey-white-black at 10°-15°; minor chlorite



28.96-30.26
30.26.31.76

31.76.33.1
33.1-34.5
34.5-35.8

AN

35.8-37.3

37.3-38.5

and calcite'on fractures at 450; 10° and UO; disseminefad po and

on fractures with chlorite.

as above: 1-2% disseminated po.; minor potash feldspar locally

as fine disseminations.

as above: more graphitic fractures; po or py as veinlets parallel

bedding (350-409) or as disseminations slong bands or on fractures.

as above: banding (lensial - very disrupted) at approx. 259; 2-3%
finely disseminated po.; minor chalcopyrite; white subhedral feld-

spar phenocrysts locélly.

_as above: sub-sugary texture locally; tiny pink K-spar phenocrysts

pervasively disseminated with quartz and po and chlorite; grephite

: calcite on fractures; heavily pyrrhotized.

as abave: subhedral bhenocryats of feldspar locally; 1-2mm, dise
seminated subhedral pink K-spar phenocrysts; 2-3% disseminated po.;

bedding at 20°; trace chalcopyrite.
g

gaining porphyritic texture with white feldspar phenocrysts; minor
K-spar; remnant bands or fragments of metasediments at 4003 breccia
locally with quartz - po in matrix; 4-5% po in some 2-3 cm, dark

grey remnant bands of sediment; altered gold coloured biotite

locally along bedding planes; minor chlorite and calcite on fractﬁrés;

1-3% disseminated po on average.

siliceous zone: contact with metasediments at 37.5; quartz - feldspar
porphyry.— gréy-white eqﬁigranular-sub to anhedral phqrocrysta;

very fine grained groundmass; bands and lenses to 1 cm. of quartz;
38,.2-38.3: bleached zone - alligned anhedral subangular to lenticulsr

1-3 mm. grey quartz grains in white very fine grained groundmass;

-gharp contact with dark grey quartz - feldspar porphyry with very

fine partially chloritized hornblende laths (1-2 mm. long); 1-2%
disseminated po; 1-2% small subhedral pink K-spar disseminated
locally; chlorite and calcite on 100-2C° fractures; 20?-30°dip on
metasediments; beds are often lensial and are commonly fragments or
differentially altered and replaced segments; sugary texture in

more siliceous or dirty quartzite zones.



38.5-39.9

39 09-41 02

41.2-42.8

42 .8-44,1

44'1-4505

45,5.47.1
4701-48024

48.24-49.7

49.7-51.0

51.0-52.1

as above: interbedded very‘fine grained metasediments and medium
grained sub-gneissic to porphyritic zones; occasional‘brown-
biotitic bands to ! cm.; fractures parallel bénding at 35°-45%;
felsic quariz-feldspar zone at 39.8-39.9; rare 1 mm. Kespar =

subhedral phenocrysts; po pervasively disseminated.

39.9-40.4 - felsic quartz-feldspar and po zone with minor chlorite
and a 5cm, zone of feldspar porphyry which has a chloritic ground-
mass (dioritic); bedding at 45°; very silicecus; 40&4-41.2 - banded
to massive dark grey siliceous very fine grained to fine grained
metasediments with white felsic interbeds; 40.4-40.6 vuggy open
space vertical irreqgular veining with tiny euhedral clear to white
obliqdq}y terminated crystals (zeolite?); less than 1% po but local

2-3 cm. zones carry 2-3% po; trace chalcopyrite; minor pyrite.

. felsic zone = quartz-feldspar : K-spar; 1-4% disseminated po and

minor chalcopyrite; trace MoS,(?); remnant bedding locally visible

at 250; generally massive with occasional feldspar phenocrysts.

combination of felsic zone with some calcite, more abundant chalco-

pyrite (less than 0.5%); minor sphalerite; 10-15 cm. chloritic zane
and 10 cm. graphitic zone with 1% py§ ebundant graphite on slicken-

sided fractures; minor py veidleté.

very broken zone - chloritic matrix; less than f% py; minor.po;
abundant graphite especially on 0%-15° fractures; felsic rounded

fragmenfs locally; chloiitized hornblende laths locally.

as above but with little to no quartz; less than 1%‘py; minox

graphite; very chloritic, minor zeolite (?) crystals; minor talc.

. brecciated metasediments as above: chloriiic matrix; remnant banding

often visible; 0.5-1.0% py; graphite abundant on 55°-75° fractures.

white to grey tao black siliceous, very fine grained metasediments;
K-spar : po in lcm. bands locally; chloritic and brecciated locally;

sulphide poor with local disseminations of po,

as above except po occurs locally up to 2% as disseminations;

py occurs in veinlets; brown biotitic zones common.

alternating dark grey very fine grained massive to 3.4 cm. banded

metasediments (at 10°-20° true) and quartz-feldspar sub-porphyry



52.1-53.5

53.5-55.0

55.0-56.3

' 56.3-57.7

' 57.7-58.8

58.8-61.0

61.0-62.48

' 62.48-64.01

64.01-65.0

65.0-65.93

with chloritic groundmass; locally brecciated; less than 1% py

: po; minor K-spar b4 quartz; occasional brown biotitic zones.

alternating quartz-feldspar sub-porphyry (+ chlorite ¥ K-sper)
with quartz bands and pink K-spar rich bands to dark grey very
fine grained metasediment and brecciated calcite-chlorite healed
recrystallized sediments;disseminated and‘veinlet po with minor
Py X chlorite; 2 cm. siliceous bands at 10°; patchy K-spar alter-
ation locally; heavily fractured at 45° and 10°.

brecciated altered metasediment: 10&91 development of subhedral
feldspar; chloritic matrix; abundant chlorite and calcite veining -
and fracture coating; 1-2% py as discontinuous veinlets and minor

disseminations; occasional pihk disseminated K-spar; greyisﬁ (clay?)

. alteration wisps throughout; generally felsic, grey to green;

fractures at 70o and 450; remnant bedding at 150; trace chalco-

pyrite and pyrite and chlorite - calcite.

metasediments -~ grey to grey-brown, locally recrystallized to
quartz-feldspar and K-spar as tiny subhedral disseminations; band-
ing at 30° and 10°%; altered fragments locally - chloritic - sili-

ceous; fractures at 9U°, 45°, 30°; 1% disseminated po and py.

brecciated and asltered metasediments as 53.5-55.0; graphitic
locally on 10° fractures; less than 0.5% sulphides.

as above.

as above: very little sulphide; very chloratic; very broken -

locally mushy and graphitic.
as above,

as above - 30% recoveiy; one piece of core with abundant biotite,
0.5% py.

grey banded metasediment - at 450; local white-grey siliceous
zones; fractures at c® parallel banding; broken up breccia at
64.6-65.0; 1% py or po on fractures and finely disseminated:

minor chlorite and calcite on fractures.

recrystallized - subporphyritic quartz-feldspar; very chleoritic

locally; weak K-spar development; trace molybdenum (7).



65.53.66.45

66.45.67.9

67.9-69.0

69.0-70.5

70.5.72.0

72 00-7602

felsic zone: relict bedding at 4s5°; grey quartz'"veins" with
chloritic borders; weak K-spar in 2-3 cm. zones; greyish-green
clay alteration locally as wisps throughout groundmass; few

grey quartz veins crosscut banding.

felsic to 67.0 - quartz veins and grey very fine grained meta-
sediment and light grey quertz-feldspar, 67.0-67.9 - Srecciéted
pyritic - quartz - chlorite I calcite; trace molybdenite (7) with
%-spar; 1-2% finely disseminated py in darker coloured zones;
2-3% euhedral pyrite locally. '
chloritic feldépar porphyry - white subhedral feldspar pheno-
crysts in a fine grained chlotiticjgroundmass; minor disseminated
pyrite;'feu angular felsic_fragmenté and quartz veinlets; 1-2%

brown biotite; chlorite - calcite on fractures.

same porphyry - 2-4% finely disseminated pink K-spar; white sub-
hedral feldspar in a very fine to fine grained chloritic ground-
mass; minor pale green to grey-green clay (?) alteration; less
than 1% disseminated po and py; quartz in groundmesé and locally
at 2-3 cm. lenticular bands;locally brecciated with dark green

chloritic fragments set in quartz-feldspar.matrix.

as above - medium brown glassy subhedral phenocrysts locally (?7);

minor chalcopyrite and po.

as above: fractures at 80° and 4S°; 0.5% finely disseminated po.

- End of Hole -



D.D.H=K-B1=2:

Bearing:
Dip test:

Location:

Dagthsm!
0-12.3

12.3-13.,1

13.1-17.6

1706"1708

17.8-20.1

20.1-22.0

22.0-22.25

22.25.23.3

24.7-26.0

[v]

45 Total Depth: 69.5m Logged by: G.L. Garratt. =
-45° Collared : March 4/81, o
6+35E/0+455 Completed : March 5/81.

Description

casing - overburden.

sub-porphyritic - weakly foliated; anhedral white feldspar pheno-
crysts set closely packed in a very fine grained grey groundmass
with minor chlorite, trace po; medium grained; chlorite ! calcite

on fractures.

massive, very fine grained grey rock with subhedral black horn-
blende (5-10%) phenocrysts locally; cut by numerous calcite veinlets;

15,6-15.8 ~ felsic zone with blotchy pink K-spar, minor ﬁo.

chloritic shear and graphite and minor talc, at as°, heavily slicken-

.aided,

breccie - very fine grained grey to blsck angular fragments to
3 cm, set in a fine grained felsic and locally chloritic matrix;
heavily fractured; graphite commonly on 60° fractures; remnant

bedding locally but variable and broken; little to no sulphide.

metasediments - thin bedded, very fine gréined, grey, white-dark
grey; heavily fractured - coated with chlorite and calcite : graphite;

1-2% disseminated and veinlet po; beds dip at 25-45°.

subporphyry - white subhedral féldspat phenocrysts in chloritic

- grey groundmass.

interbedded grey metasedimenfs and recrystallized porphyritic
metasediments; brecciated locally; occasionally see weak K-spar
alteration; 1-2% disseminated po and minor quartz-po and minor

chalcopyrite veinlets.

as above - 10-15% quaftz as veinlets and replacement of sediments;
less banded metasediments; some felsic fine grained zones with
granular accumulations of po forming blebs and streaks to 2-3% over

2-3cm.

as above - locally carries 5% brown biotite which is occasionally



. ' altered to a gold color.

26.,0-28.8  as above - less than 1% po; locai breccia zones {3-10 em); pre-
dominantly feldspar sub-porphyry; chlorite wisps occasionally
show hornblende form; weak allignment of phenocrysts; calcite

¥ chlorite on fractures.

28.8-30,2 feldspar porphyry - anhedral to euhedral white feldspar pheno-
crystsiset in fine grained groundmass with wisps of chlorite;

less than 1% disseminated po and minor pyrite; minor K-spar.

30.2-31.6 banded and brecciated metasediments - grey to brown (where biotite
increases); 2-3% finely disseminated and occasional veinlet or
fracture coating po; abundant quartz replacement of beds; few cal-

cite-quartz veinlets; remnant bedding at 5-10% but likely is moved

on fractures.

31.6-33.1 interbedded feldspar porphyry and grey banded metasediments as
above; minor movement (to icm) along =90° chloritic fractures;

0.5-1% disseminated and veinlet pyrrhotite at 20-25°.

‘ 33.1-34.4 as sbove: more breccia and attitude is 40° though it varies with
degree of recrystallization and brecciation; 10-20% quartz is
distinct replacement bands and in groundmass; less than 1% po;

minor py; very'chloritic and heavily fractured.

J4.4-34,95 10cm. quartz and calcite and minor chlorite and pyrite in a

chloritic green black pyritic breccia zone; carbonaceous basnds with

pyrite{ calcite-chlorite veinlets = quartz.

34.95-37.8 gneiss - medium grained quartz-feldspar with wisps of chlorite
and 5-10% brown altered biotite in groundmass} 1% disseminated
po; minor py along quartz-calcite and black very fine grained
mineral (?)

37.8-39.1 brecciated and altered metasediments cut by vertical -45% and 20°

fractures - chloritic & graphite and pyrite; minor disseminated bo.

39.1-40.6 graphitic -'pyritié'breccia zone - 20-30% graphite and 1% pyrite

and calcite; minor quartz-chlorite.

. 40.6-41.2 . same except much less graphite - transition to banded metasediments.



41.2-42.3

42.3-42.98

42.98-44.2

44 .2-53.1

53.1"61 04

61.4-66.0

66 .0‘69 .s

grey - grey-white banded metasediments; local narrow brecciated

¥ graphite zones; less than 1% veinlet py and 1% disseminated

and veinlet po; dip 00-_ 10%; 1-2cm. quartz bands locslly; minor
biotite; chlorite and calcite on fractures; minor movement on -90°

(45° true) fractures (0.5-1.0cm.).

same as 40,6-41.,2 - brecciated metasediment; 10% graphite locally

on fractures,

as above.

. banded metasediments - grey to brown (biotitic) to pale green

(chloritic) massive, very fine grained, locally gneissic (5-15cm.),
no visible pyrite; disseminated and stratiform po less than 1%
but locally 1-2% aver 2-3cm; dominantly brown; little or no quartz

veining,

gneiss - poorly to non-foliated; biotite - chlorite -~ feldspar

(occasionally subhedral) - quartz; less than 1% disseminated po;

rare thin py-quartz veinlets; trace of fine grained grey metallic

,M052(7); breccia zones: 55.0-56.1 and 60.1-60.4 (at 35°-45°) and

disseminated K-spar; chlorite and calcite on fractures; minor

pyrrhotite,

e

banded metasediments - grey to brown (biotitic); few 2-4cm. breccia
zones with quartz-calcite-chlorite - minor po; rare py-chlorite
veinlets; graphitic chloritic breccia zone at 63.9-64.3; local
zones. of subgneiss - biotite - chlorite - quartz - feldspar; fine

to medium gtained; dip at 30°-35°,

brecciated metasediment - graphitic-chloritic zones at 66.8-67.1;

. 68,3-68.58; 69,0-69.2; pyritic (1%) partially silicified breccia;

zone generally carries 1-2% finely disseminated po and is locally

"biotitic; abundant chlorite in matrix of breccia zones; talc locally

on slickenside fractures.

- End of Hole -



D.D,H=K-B1=3:

Bearing: 51° ' ‘ Total Depth: 150.88m. Logged by: G.L, Cﬁ;gﬁ@t.r_\;-
Dip test: =-45° Collared : March 6/81. ) :
Location: 7+80E/1+490S ' Completed : March 8/81,

Depth(m) - : Description

0-3.96 casing.

3.96-11.3 fine - medium grained gueiss - non segregated, very weak foliation;

biotite (altered brown) and chlorite in groundmass; occasional
subhedral phenocrysts of feldspar; 0-1% disseminated and veinlet
po; oxidation to 13m. marked by iron oxides coating fractures;

foliation - remnant bedding at 15-20°.

11.3-11.9 breccia - 1-Scm. angular fragments of banded altered metasediments
in locally chloritic and/or siliceous grey matrix; occasionslly

gneissic medium grained matrix; 1% pyrite with grey siliceous zones.

11.9.15.4 gneiss and local metasediments - as above.

15.4-16.82 breccia as above - grey to grey-black siliceous veining with pyrite
along fractures; the breccia appears to be tectonic -~ fracture off-
sets create fragments and openings for fluids which create further

brecciation; chloritic gouge at bottom of breccia.

16.82-19.2 banded metasediments - fine grained, brown biotitic to pale green
(minor chlorite) to qrey (dominant); 1% disseminated and fracture

coating pyrite; bedding at 15-20°.

19.2-25.3 banded metasediments as above - up to 1Ucm, wide quartz veins and
minor po and py at 21.1-21.6 with pb and minor K-spar on perimeter;
white quartz with pink K-spar streaks and dark grey contact or

border zone (0.5-1.0cm).

25.3-30.0 - interbedded subgneiss (poorly recrystallized - irregular thin zones)
and brecciated to heavily fractured metasediments; chlorite along
fractures and in matrixé very calcareous; minor to 1% disseminated
po; local silicification with trace to minor py ¥ minor K-spar
(2-5cm, zones); local breccia zones with minor graphite and py
(as at 29.7-30.0).



30.0-33.3

33,3-35.4

35.4-41.4

41.4-42.4

42.4-44.8
64.8-45.5

45.5-47.5

47.5.47.8

47.8-49.38

49 038-51 .6

51 .6-5807

fine - very fine grained altered sediment - no bending apparent
except locally where medium grained gneiss occurs; heavily frac-
tured at -90° (45° true) and pyrite veining locally - best

developed at 32.5-33.0; minor disseminated po.

light to dark grey banded metasediments; 1% disseminated po;

2% over 2c¢m. zones occasionally; minor K-spar, biotite and chlorite

locally; few thin zones of gneiss.

subgneissic - locally siliceous metasediments; locally subporphy-
ritic to porphyritic; grey feldspar - quartz : chlorite; finely
disseminated po and chlorite and calcite and pyrite on fractures;

minor Kespar with quartz; minor chalcopyrite with po.

breccia - angular brown - dark grey and green fragments set in
quartz-feldspar.t chlorite or minor biotite matrix; quartz vein at

450; calcite and chlorite fracture coating.

gneiss - quartz - feldspar - chlorite; 1% disseminated po and minor

chalcopyrite.

quartz vein - milky white and minor po, trace chalcopyrite; minor

chlorite and calcite on fractures; vein at as5°.

gneiss as above.

heavily pyrrhotized zone parallel at 450; contact with potassic
quartz zoné; heavily fractured at -90° and -45°: minor graphite

on steep fractures,

K-spar - duartz alteration zone - grey - white and pink sections;
some banded grey metasediments; minor medium grained gneiss; zones
of 1-2cm. of 2-3% po; py on calcareous fractures; minor chalcopyrite

with po.

banded brown biotitic metasediment with 2-3% finely disseminated
po gradingvinto white to grey siliceous zone - quartz-feldspar :

biotite, chlorite, K-spar; minor calcite-quartz veining; 1-2% po.

intercalated gneiss - commonly subporphyritic quartz-feldspar :
biotite-chlorite with 1-2% disseminated po and metasediments -
grey to brown, fine grained with occasional thin siliceous bands;

dip 15-200; calcité and chlorite po on fractures; gneiss is a



5807-5906

59.6-61,27

61.27-63.4

6304—65.4

.6504-77.5

77.5-89.92

89.92-91.7

91.7.100.0

hornblende porphyryat 52.1-52.3 - euhedral Hornblende phenocrysts
in a dark grey-green fine grained groundmass - hornblende partially
chloritized and occasionally altered to biotite; occasional thin
quartz-Kespar bands and minor disseminated K-spar : quartz-po;
54.7-54.9 ~ subporphyritic gneiss with quartz-Kspar and po and
minor chalcopyrite - chlqritic green; 55.,9-56.5 - chloritic grey

to greenish metasediments cut by chlorite-pyrite fractures and

quartz and feldspar and py veinlets; graphite on some fractures.

derk grey very fine grained metasediments; banding only occasionally
visible; cut by numerous py, quartz-py : po veinlets and fracture
coatings at 45°, 15-20°, 85°%; graphite on few fractures; 1-3% sul-

phide; very chloritic slickensided fractures.

sﬁbgneissic (anhedral phénocrysts);to thin bands of remnant meta-
sediments; cut by py and quartz veinlets; 1-2% py and po; 61.15-61.27

- fault gouge - grey powdery clay surroﬁnding fragments of bleached

- metasediments.

as above, pyritization - fractures and veinlets - extends to 62.4;

increase in biotite from 62.4 downward.

derk grey to white thin banded metasediments; 1% finely disseminated

po; minor K-spar as fine disseminations; 1% disseminated py and po,

grey to white banded (thin bedded) metasediments cut by py'i feld-
spar ¥ calcite veinlets; brecciafed at 65.4-67.6; 72.2-72.5,
73.4-77.4 with local zones being more pyritic and broken than others;
py z po-m 1-2%lana % iocally; graphite common in heaviiy fractured

and/or breccia zones as at 73.1-73.75 and 66.0; chlorite and calcite

‘on fractures; pyrite often occurs as euhedral, 1-2mm. cubes.

grey-brown-green blotchy colored metasediments; fractured and healed
by quartz or calcite-chlorite veinlets; 0.5-1,0% finely disseminated
po; brown color = biotitic zones or beds; green = chlorite; indurate,

very fine grained.

grey to black graphitic + 0.-1, 5% py and minor po - breccia. po

'dzssemxnated along disturbed (moved) bedding to 1%,

as above but with minor pyrita and local po to 1% and biotitic

siliceous zones with minor graphite; graphite locally up to 5% over

dcm.



100.0-105.0

105.0"117.0

117-0-11904

119.4-120.0

120.0-121.0

121.0-133.4

133.4-135.7

13507-137.1

137.1-142.4

grey-green-brown metasediments as above breccia zone; dip éenerslly
at 45° offset 0.5cm. on a few fractures; very fine grained; less

than 1% sulphide; local fine to medium grained gneissic zones.

predominantly gneiss - subporphyry grading to dioritic feldsper
porphyry at 106.5; subhedral white feldspar phenocrysts set in A

a fins grained groundmass of chlorite, biotite, minor quartz and

feldspar; 0.5-1% finely disseminated po; occasional 1-2cm, quartz
: K-spar veins with 0-1% po as coarse granular accumulations,
occasional 2-5cm. breccia zones with chloritic matrix; bedding or

foliation rarely visible.

grey-white-brown banded metasediment at 450; 1% disseminated pa
locally and rare 0.3cm. bands carry 2-3% po; fine to very fine

grained,

graphitic breccia - angular grey fragments to 2cm, in graphitic

matrix,

quartz vein - streaks and blebs of chalcopyrite; chloritic fractures;
120.7-120.9 = 2-4% sphalerite and 1% chalcopyrite and minor galena;

talc on chlorite.

dark to light grey (occasionally white or brown) banded to massive,
fine to'very fine grained metasediments; occasional quartz-pyrite-
K-spar zones (1-5cm.); local pyritic zones up to 1% sub to euhedrasl

py; dips where visible at 450;.locally graphitic; 122.9- tcm. band

of 20-30% po; 2% disseminated po locally and 1% py and calcite on

fractures; 130.0-130,1=2-3% sphalerite, trace chalcopyrite, minor .

galena.

felsic zone - quartz, feldspar; abundant (5%) K-spar as blotchy

‘anhedral alferation; 2-4% disseminated and granular aggregates of po;

minor chlorite; occasional 1-3mm. quartz veinlets; rare banding at
25-300; minor chalcopyrite; trace sphalerite; white prismatic-pearly

lustre-mineral locally - zeolite(?).

breccia - green, chloritic to black matrix hosting white-grey to
black angular to Sub-rqunded fragmeﬁts; locally grey-siliceaus;

locally carries 2-3% disseminated po; 1% py in veinlets and matrix.

green and brown (grey-brown) alternating thin banded to massive



blotchy - colored metasediments; less than 1% po; more chloritic
where fracture density inéreases;:bedding, where visible, dipa
25-30%; 5-10cm. zones of subgneissic metasediments; vertical

(-45° true) quartz vein with a chloritic border at 140.6-141.1.

142.4-144.5 gneiss - feldspar porphyry; white anhedral to subhedral feldspar
phenocrysts set in a fine grained groundmass of chlorite and bio-
tife; trace to minor amounts of po; calcite and chlorite on'soma

fractures.

144,5,150,88 same as 137.1-142.4.

- End of Hole -



D.D.HeK=-B1<-4: =

Bearing: 10° Total Depth: 76.5im, Logged by:'QﬁL. Garratt.
Dip test: -45° Collared : March 8/81. Lo -
Location: S+15€/0+6N Completed : March 9/81,

Depth{m) ~ Description

0-3.96 casing.

3.96-15.39 brown, green and grey metasediments - banded to brecciated to sub-
gneissic to massive ~ fine grained; less than 1% finely disseminated
po locally; pyrite along quartz-feldspar veinlets to 1% - usually
along high angle (60-90°) fractures; banding where visible at 40°%;
breccias are zones of heavy fracturing, minor rotation and subseq-
uent fracture filling; oxidation level is 7.6 meters as marked by

iron oxides on fracture surfaces.

15,39-26.0 as above anly more siliceous - very fine grained with fewer biotitic-
-brown beds; local felsic: quartz-feldspar z Kspar zones; up to 1%

finely disseminated po; minor pyfite‘except at 15.39-16.0 where 1-2%

disseminated and veinlet euhedral pyrite occurs.

26.0-27.1 feldspar porphyry - white sub-anhedral feldspar phenocrysts set in a

fine to vefy fine grained chloritic-biotitic groundmass; minor po.

'27.1-39.5  metasediments - thin bedded to laminated; very fine grained; grey
and white on top half - getting browner and more biotitic in lower
half where po ihcreases to 1% - finely disseminatedé thin {5-10cm)
felsic bands (quartz -Kspar) locally; py locally'(32.8-33,2); beds
dip at 35-450; phenocryst development to a SUbgneissic texturse occurs

in a few 5«10cm. zones; hardness of sediments is about 4-5.5,

39.5-59.3 metasediments - heavily fractured and altered - bedding or banding
rarely visible; varies from grey to green - chloritic fractured
rock with a few graphite coated fractures and thin (5-10cm.) quartz-
feldspar : K-spar (minor po - py) bands ~ intergrown anhedral feld-
spar-quartz t minor chlorite; pytitlc zone (1—2%) at 41 5-41., 9 -
veinlet and disseminated pyrite in a very fine grained, dark grey
- rock; 46, 9-47 1 - quartz-feldapar and minor py; 49.7-50.6 - duartz-
K-spar bound by ‘dark grey fractured metasediment and minor Py

53.65-5531-1-3% py in narrow veinlets and as fracture coatings wzth



59.3-61.21

61.31-70.3

70.3-76.51

with chlorite and minor graphite; po is finely disseminated to
2% - generally less than 1% and occurs with py in veinlets and/or

fracture coating. -

subporphyritic - close pécked poorly developed anhedral feldspar
phenocrysts in a fine grained chloritic groundmass; minor amounts

of disseminated K-spar; tracé po.

grey to green grey, highly fractured and locally silicified zone;
banding/bedding rarely visible (45°); several pyritic zones related‘
to quartz-py veins and quartz-calcite-py (2 po). veinlets and frac-
ture coatings; minor K-spar; minor to 1% po;'quartz veins at
63.4-64,2~ milky white and 1-2% py; 66.9-67.4 - 2 or 3 thin (1-2cm.)

quartz-py veinlets at 60-65°; this section is quite calcareous =

" especially veins and fractures.

. feldspar - chlorite - biotite subgneiss - non foliated, weak seg-

regation of chlorite-biotite locally; less than 0,5% po; equi-
dimensional - anhedral phenocrysts.

- End of Hole =

53



D.D,H-K-81-5:

Bearing: 10° Total Depth: 127.7im. lLogged by:-é.L._Earié@tl
Dip test: -60° Collared : March 9/81. oo
Location: 5+50E/0+125 . Completed : March 10/81.
Depth(m) Description
0-3.0 casing.
3.0-18,5 gneiss - variable banding or foliation only visible occasionally
at 40-45°; less than 1% disseminated py; anhedral feldspar in a
chloratic or chlorita. and biotite groundmass; quartz-feldspar -
calcite and minor py veinlets at 70-80° at 8.2-9.t; 12.6-13,11;
15.39-17.3 - not heavily pyritized nor silicified.
18.5-29.0 banded metasediments - biotitic brown at top grading to inter-

' banded grey-green-brown 0.5-1cm. bands; minor disseminated po; py:
5-10cm. breccis zones occasionally; minor pale brown to beige
sphalerite and quartz and calcite and chlorite in an 0.5cm. vein
at 21.0; quartz and minor chlorite vein at 45° at 22.4-2.3.0; quartz
calcite and minor pyrite and telc at 25.3-25.7 (pale gréen talc).

29.0-31.7 bleached'and locally brecciated banded metasediments; white to
grey to pale green or buff; minor disseminated py on a few fractures
- calcite - chlorite; attitude - 30-40°.

31.7-33.8 feldspar porphyry - biotite-chlorite gnefss} minor disseminated po;
sub-anhedral white feldspar phenocrysts and brown altered biotite.

33.8-41.3 chloritic breciatted metasediments; and few banded metasediments
locally (15-20cm.); minor py - quartz - calcite - chlorite veinlets
at -900, -700, -45°% and 100_(: po); minor disseminated po; occasional
5-15cm. quartz-Kspar felsic zones; chlorite and calcite on fractures;
minor graphite.

41,3-43.3 banded metasediments - buff-brown-grey; pyritized along - 70° and 90°
chloritic fractures.

‘43.3-44.9 breccia'-'angular to subrounded fragments (0.2-1.0cm.); biotitic-

" brown, grey, black; anhedral to subhedral pyrite in matrix up to
2% - generally 1%.



44 ‘9"4609

46.49.5

49,.5-52,1

5201-6610
66.0-78.6

76.6-87.2

8702‘9301.

93.1.108.9

108.9-125.4

grey-brown té brownvyery fine grained metasediments; dip 45°; minor
pyrite along - 100, 450 and 700 fractures and veinlets (peripheral

to breccia zone above and pyrific zone below).

grey, very fine graiﬁed banded to massive hetasediménts at 45-50° .
with 1-2% sub-euhedral py disseminated along veinlets and fractures

éubpa:allel'fo banding and at 200; locélly see py and po and minor -

chalco—pyrife; graphific; 2 or 3 - tcm, quartz veins at 45°,

gfey crumbly zone - with quartz calcite vein at 45° at:49.6-d9.9
(2-3 veins x 2-4cm.); 1-2% py; abundant chlorite -'graphité; breccia

/

at 50.7-51.1 = graﬁhitic - crhmbly.

banded grey to light brown metasediments with narrow bands of biotitic-

chloritic gneiss; minor disseminated po.

predominantly biotitic gneiss with thin zones of brown-grey banded

metasediments at 20-300; calcite veining along - 70-90° fractures.

dark drey massive heavily fractured very fine grainéd metasediments
with 1-2% veinlet py_: po; locally intense fracturing gives breccia
appearance; calcite and calcite-~chlorite veinlets and fracture coat-
ings; graphite occasionally on fractures; quartz rich vein at 65° at
85.3-85.6. .

breciatted and locally silicified - sulphide poor; fragments to 3-4dcm.,
eésentially fractured and rotated metasediments; healed by calcite;

subgneissic towards lower contact.

as above but with 1% py along fractures and veinlets at 70-90°;
3-4% py along banding at 96.3-97.3 and quartz and Kspar; graphitic
fractures locally; quite siliceous over short intervals; more pyrite

in more heavily fractured/brecciated zonas..

as above only more chloritic, locally biotitic; minor py locally along

quartz - caicite : chlorite veinlets,

125.4,127.71 bleached - grey metasediment; quartz;feldspat vein and po and py at

126.6-127.2; minor chlorite and calcite.

-~ End of Hole -



D.D.H-K-81-6

Bearing: . 352°  Yotal Depth: 81 .4m Logged by:.G:E}{Garratt:—.
Dip test: -60° © Collared : March 11/81. , LT -2\
Location: 2+04E/0+805 Completed : March 12/81, )
Depth{m) . Description
0-3.66 casing. .

3.66-30.1 poorly to nonfoliated quertz diorite-granodiorite; 10-15% chlor-
itized mafics and epidote locally; quartz~feldspaf groundmass,
locally porphyritic - visible where bleached as white euhedral
feldspar phenocrysts; minor amounts of disseminated py; quartz-
K-spar altération locally along thin 70-90° veinlets and occasional

2-15cm. bleached zones; light iron oxide coatings on fractures.

30.1-31.7 quartz—faldspar-pyrité (less than 1%) vein with an epidotized to
breccisted-pyritic upper aursole; epidote zone grades down to

breccia to vein.

31.7.33.07 weakly altered granodiorite with 3 or 4 x 1cm. quartz-feldspar

! epidote and minor pyrite veins at 60-70°,

33.07.38.0 felsite zbne - white quartz~feldspar with minor pyrite disseminated
along 60° greyish to black streaks with minor epidote; quarfz-
Kspar increases and pyrite decreases from 35.56 with a slight

increase in epidote.
38.0-40.9 granodiorite.
40,9-42,0 quartz-Kspar felsic zone - minor pyrite and chlorite.

42.0-54.7 granodiorite - chloritic mafics (5~10%) and epidote; minor pyrite;

chloritic fractures; medium grained.
54 .,7-59.5 quartz-Kspar felsic zone - 2-3% chloritized mafics.

59.5-62.5 granodiorite.

. 62.5-58.3 quartz-Kspar felsic zone.
- 58.3-65.2 -granodiorite to very chloritic fine grained rock. (
65.,2-66.0 quartz vein - milky white, massive;.minor pyrite; contact attitude

not visible but fractures are strong at 10-15°.



66.0-67.8 ~ dioritic feldépar porphyry - white sub-euhedral feldspar pheno-

. , crysts in a fine grained chloritic groundmass.

67.8-70.41 granodiorite - quartz monzonite - grey to pinkish; medium grained;
' sub-euhedtal_uhite féldspar; anhedral, locally chloritized mafics
(1-5%); g:éy quarti'in groundmass; local blotches and pheﬁdcrysta

of K-spar.

70.4-81,38  dioritic feldspar porphyry - fine to medium grained, chloritic -
C ' as above; coarser towards the end .of the hole; fine to very fine
graiﬁed andeéitic zone at 72.7-76.4 - cut by few quartz : pyrite
h epidote veinlets; 77.6-78.3 - bleached quartz-feldspar zone -
sub-euhedral white feldspar in é fine to very finé‘grained quartz-

feldspar groundmass with traces of chlorite.

-~ End of Hole -



D.D.H-K-81-7

Bearing: 352° Total Depth: 117.65m, Logged by: G.L. Garratt.
Dip test: -60° Collared : March 12/81. e
Location: 2+4BE/1+115 Completed : March 14/81,
Depth(m) Description
0-3,66 casing.
3.66,5.6 clay altered intrusive; buff-pink, fine grained; quartz-Kspar -
epidote on fractures; minor hematite on a few fractures; trasce to
minor pyrite, |
5.6~7.9 weakly to non-foliated granodiorite; pervasive Kspar-quartz :
o chlorite alteration along veinlets; trace pyrite; minor epidote.
7.9-10,21 quartz-Kspar-py breccia flanked by gouge on the lower contact and
clay-Kspar-epidote-pyrite elteration above - clay occurs as a
powdery talcy pale green material. '
10.21-12.0 epidotized, chloritized granodiorite.
12.0-14.0 30 cm. quartz vein flanked by clay gouge - grades downward to clay
altered intrusive to quartz-Kspar-chlorite felsitized intrusive
to propylitically altered (chlorite-epidote-minor Kspai) intrusive.
" 14.0-26.2 chloritized, epidotized granodiorite as.above; 1-3 cm, quartz =
K-spar veins occasionally; 0.2 cm. epidote veinlets; 23.5-25.0 -
90° fractures with chlorite.
26,2-28.4 fine grained dark green chloritic andesite dyke at 45-55°; epidote
veinlets; trace pyrite.
28.4-65.3  chloritized granodiorite - as above - irregular intergrowth of

anhedral quartz-feldspar-chloritized mafics; approximatelyveQery
2m. occurs 5-30 cm. quartz-Kspar felsic zones which show weak por-
phy:ific texture; pyritic zone (0.5-1.0%) ss disseminations and
veinlets at 37.5-41.0; 1-2 x -3-15cm. quartz monzonite dykes from
43.0 down - less thanié% mafics, sub-porphyritic qua:éz-feldsper-
pink to buff to white;48.6-48.9 - iron oxide on fracture (ground-
water channel(?); weak foliation at 65-70%; secondary brown biotite
on chlorite at 55.2-58.8; 1% pyrite at 52.7-58.8; folistion .varies
40-60°, | | |

st



65.3-69,3

69.3-85.7

85.7-88009

88.09-93.6

23.6-94.7

.94.7-95.1

95.1-117.65

Dyke (?) - quaftz monzonite - quartz-feldspar porphyry (weakly
developed) with subhedral feldspar phenocrysts and sub-anhedral
partially to completely chloritized hornblende commonly as stubby
crystals; up to 5% mafics; very fine grained grey groundmass;

same as several dykes (5—30cm.).as mentioned above; quartz-feldspar
vein with angular grey quartz fragments at 68.3-68.7; lower contact
at 10° ageinst 90° foliation of underlying diorite-granodiorite;

almost all contacts with monzonite dykes are 0-15°.

same as 28~65 - more dioritic; monzonite dykes more closely

approach granite (82.2-82.4); foliation at 70-90°; minor secondary -
biotite.

fine grained andesite porphyry - derk green chloritic; sub-euhedral
1-2mm, feldspar in a very fine grained groundmass of chloritized

anhedral mafics and quartz-feldspar.

altered (locally see remnant porphyry) intrusive - pale green to
grey, cut by numerous ;l-3cm. quartz veins at 40-50° - heavily
pyritized with 1-3% disseminated and quartz-py vein euhedral pyrite;
locally altered to soft grey to grey-green clay - pyrite material;

very chloritic locally ~ especially on fractures.
white, massive quartz vein - up to 1% disseminated euhedral pyrite.
gouge - pyritic and broken chloritic core fragments - 50% recovery.

seme as above 93.6 - dior;tié foliated intrusive cut by thin

monzonitic dykes.

-~ End of Hole -



D.D.H-K-B81-8: ' ~
[ - = -
. o . -
Bearing: 0 Total Depth: 94.49m Logged by: G.L: Garratt.
Dip test: -60° Collared : March 14/81. -

Location: 1+50E/1+410S  Completed : March 16/81.

s

Depth{m) Description
0-3.01 casing.
3.01-3.46 ground core - poor recovery - weathered diorite intrusivae.

3J.46-18.8 foliated duartz diorite at 70%; chloritized (and locally sltered
to biotite) anhedral mafics intergrown with medium grained quartz-
feldspar set in a very fine grainedAgroundmase; local dykes of
quartz monzonite - 2-20 cm. wide -~ subporphyritic feldspar pheno-
crysts set in a very fine grained groundmass with less than 5%

mafics - contact at 60-70°.

18.8-21.95 quartz-monzonite - barely visible white feldspar phenocrysts set in
.a very fine grained quartz-feldspar groundmass; less than 5% anhedral
mafics « partially chloritized; cuts diorite at 750; minor K-spar

disseminated locally and on fractures with calcite.

21.95,38.7 folisted quartz diorite and minor quartz monzonite as above; white

euhedral feldspar visible locally.

38.7-41.15 diorite - fine to medium grained darker version of above - non-
foliated - could be a dyke; quartz monzanite porphyry ét uppef
contact and quartz - feldspar vein at lower contact; minor epidote

with chlorite-quartz-feldspar vein at -80°.

41,15-50.7 foliated diorite as above; Kspar alteration on rare occasion with
vein material or in minor amounts in vein breccia; monzonite dykes )
at 35-50° and 650; minor ‘iron oxides on fractures at 10-20°. 4s°

and 800.

50.7-55.8 quartz-monionite-porphyritic zones with 0.2-0.3cm. subhedral
' _hornblende; pink Kspar alterstion along fractures and calcite

veinlets and minor chlbrite; contact at 60°.

55.8-66.4 diorite - foliated ‘as above: 59.8-60.9 - pyritic zone - 1% diss-
"~ eminations and fracture coating; minor subhedral magnetite with

carbonate (zeolite?)f vein at 63.9 (15 cm.); crystalline open space



66 .4-73.5

-

73.5-91.5

91 .5-94.49

filling zeolite veins locally - no reaction with HCI, prismatic
crystals with long axio striae and oblique truncations as well

as coarse subhedral grains; foliation at 70°.

quartz-monzonite - pink io grey; sub-porphyritic; chilled upper
contact with diorite; weakly chloritized sub-anhedral hornblende;

anhedral feldspar; pink to grey very fine grained groundmass.

foliated diorite with 5-30cm. dykes of grey to pale pink quartz

monzonite porphyry; minor epidote locally; generally chloritic.

fine to very fine grained, grey to dark grey-green andesite dyke(?);
chloritic - especislly on fractures; epidote and quartz and carbonate

on fractures and veins; minor pyrite.

- End of Hole -



APPENDIX 2 : ASSAY AND GEOCHEMICAL ANALYSES



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2
C l i EMEX TELEPHONE (403) 276-9627 TELEX 038-25541
EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9

TELEPHONE (403) 465-9877 TELEX 037-41596

CERTIFICATE OF ANALYSIS

* MINERAL * GAS * WATER * OIL e SOILS e VEGETATION * ENVIRONMENTAL ANALYSIS
Kelvin Energy Ltd. ' ' DATE March 10, 198l.
Drill Core Assays PROJECT NO. 9648-1-2789
LOCATION Cux PB % IZN% AGOZ/TON AU DZ/TON
K~1 <0.01 <0.01 0,01  <0.01 <0.003

-2 <0,01 <0.01 0.01 .<0. 01 <0.003

— =3 0.01 0.01 0.05 0.05 0.005 —

-4 0.01 0.02 0.31 0.30 0026 mmeme
— =5 <0,01 0.01 0.05 6. 04 0.007 =
~— =6 0.01 <0.01 0.01 <0.01 . 0.007 ~
-7 0.01 <0.01 0.02 0.01 <0.003
-8 : 0.01 <0.01 0. 02 <0.01 <0.003
-9 0.01 <0.01 0.01 <0.01 <0.003
=10 0.017¢0.01 0,01 <0.01™ <0003
-11 0.01 <0.01 0.0t <0.01 <0. 003
‘ -12 0.01 <0.01  0.01 0.01 <0.003
-13 0,01 <0.01  0.01 <0.01 <0. 003
-14 0.01 <0.01  0.02 0.01 <0.003
=15 0. 017<0.70170,017777<0.0177TTTTTTTK0,003
2016 0.01 <0.01 0.02  <0.01 _ <0. 003
2017 " 0.01 <0.01 0.01 0.01 <0.003
2018 - ~ 0.01 <0.01 Q.01 <0.01 <0.003
2019 0.01 <0.01 0.01 0.01 <0.003
2020 0.01 <0.61 0,01 0. 04 <0.003
2021 0.01 <0.01 0.01 0.01 <0.003
2022 0.01 <0.01 0.01 0.01 <0. 003
2023 0.01 <0.01  0.01 0.02 <0.003
2024 0.01 <0.01 Q.01 0.01 <0.003
2025 0.01 <0.01 0.02 0. 01 <6.003
2026 0.01 <0.01 0.01 0.01 <0. 003
2027 | 0.01 <0.01  0.02 0.03 <0.003 , : . .
2028 0.01 <0.01 0.01 0.01 <0.003 : -
2029 - 0.01 <0.01  0.01 <0.01 ' <0. 003
| [y
i

A
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CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2
‘ \(‘ a I EME X TELEPHONE (403) 276-9627 TELEX 038-25541
] EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9

TELEPHONE (403) 465-9877 TELEX 037-41596

'CERTIFICATE OF ANALYSIS

* MINERAL * GAS * WATER .« OiL e SOILS * VEGETATION e ENVIRONMENTAL ANALYSIS
RELVIN ENERGY LINLTED DAT
S : MAR,. 13y 1981
. CORE ' ANALYSES' * PROJECT NO.g 4 4g~1-2516
_ Cu ZN AL AU
LOCATION : FEH FFM - FEM FFB
2030 : ) ?000 4700 1«5 "100.0
20\51 . : 10100 26/00 0«5 "1000
2032 : 92,0 79%.0 1 0.9 -10.0
2033 S 67,0 ?64,0 0.6 -10.0
2034 ) 110,0 GLBO_ - Q.7 -10.,0
2035 L 72 72640 0.3 -10.,0
2036 . 68,0 COB2.0 0.4 =10.0
2037 . : o 55,0 419.0 0.4 ~10.0
2038 : 7140 213.,0 =0.1 -10.0
2040 ' ' 93,0 152.0 0.5 ~-10,0
41}. . : ! /.300 14400 ) 005 "1000
ﬁ :.)\ ,' o . - 112.0 133.,0 -0.,1 ) -10.,0
2043, S 125.0 502,0 0.3 -10.0
2044 - . ' 86,0 448,90 =041 -10,0
204&) . . ) - 7000 91 00 . "‘001 “10¢O
2047 0 el 50,0 139.,0 . =0.1 -10.0 f
2048 oo e 53,0 9740 =0,1 85..0..
2049 . R 105,0 387.0 0.5 -10,0
2050 . . L 53,0  137,0 =0.1 -10.0.
208100 . Ut 44,0 28B1.,0 ... =-0.1 -10,0
:_)052 ) o L S53.0 400.,0 K ~0.1 -104+0
2053 o0 0 e 38,0 8.0 -0.1 -10.0
RO T . 91,0 46,0 0.3 -10.0
2055' R 145,90 126,0 -0.1 -10.,0 .
2056 T 6640 73,0 -0.1 ~10.0" ;
2058,‘ T S 96.0 77.0 -0.1" ' -10.,0
2060 . 1000 ’ 4000 "001 -10.0
2061 ‘ PR S 83,0 118.0 143 -10.0
2062 - . o 72,0 6Y.0 - 0.8 -10.0 I
2063 D . 54,0 45,0 - 0.7 ~10.0 o
2064 : 128.0 110,0 1.0 ~10.40 A
2065 . . 6600 ' 8:.'00 009 “'1000 i
2066 o : 64,0 27040 -0, -10.,0
’)67 : X ‘ . 9600 ':;..‘.0 "001 "1000 "
2068 : ‘ . 140,0 12640 -0.1 =10.,0
2049 59 .0 992.0 -=0,.1 ~=10.0

CTA
MEMAER
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' CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2
\(‘ E{EMEX : TELEPHONE (403) 276-9627 TELEX 038-25541
N EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9

TELEPHONE (403) 465-9877 TELEX 037-41596

CERTIFICATE OF ANALYSIS

* MINERAL " GAS * WATER * OIL * SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS

KELVIN ENERGY LIMITEL DATE
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